The Congo Museum in Tervuren
The Birth of Tile Vaulting in Belgium

Paula Fuentes

The Congo Museum (known today as the Royal Museum for Central Africa) was part of a
large colonial complex planned by the Belgian King Léopold II in the municipality of
Tervuren, a few kilometres from Brussels. The complex was commissioned to French ar-
chitect Charles-Louis Girault (1851-1932) in 1901, but only the museum was completed.
This building features vaults in many of its rooms, and the main space is covered by a two-
shell dome with a span of 20 m. Different types of vaults were used, but the building is re-
markable for the use of tile vaults, a technique that originated in the Mediterranean region
and arrived in Belgium, with no known precedents, at the beginning of the 20th century.
Tile vaults are built with light bricks, placed flatwise and forming thin surfaces. Tradition-
ally, bricks are set with plaster mortar, in order to provide a fast and cohesive bonding dur-
ing the construction that allows for the construction of the vaults with no centering. This
characteristic, together with the vaults’ lightness and versatility in adapting to different
forms, has made tile vaulting a recurring technique over the centuries.!

It is not only the tile vaults that make the Congo Museum so interesting. The archive of
the Royal Museum for Central Africa includes priceless documentation about the muse-
um’s design and construction, including a collection of drawings for the construction
donated by the architect in 1929. Later, in 1967, his son Maurice Girault donated a col-
lection of correspondence and documents about the process of construction, including
information on contracts, the chronology of the works, and problems encountered during
construction (Luwel 1968).2 For the present study, the main sources have been the folders
containing masonry drawings (HA.01.0827.18, HA.01.0827.19, HA.01.0827.20)* and
correspondence and other documents between 1901 and 1910 (HA.01.0827.7,
HA.01.0827.8 and HA.01.0827.10).% For the latter, there are typewritten copies of some
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of the letters sent by Girault, and some of the letters he received. It has not been always
possible to follow the complete correspondence, but the documentation gives a general
idea of the process.

CHARLES LOUIS GIRAULT: A FRENCH ARCHITECT IN BELGIUM

Born in Cosne (Niévre) in 1851, Charles Girault studied architecture at the Ecole des
Beaux-Arts in Paris. During his studies he was awarded with several prizes, including the
first Grand Prix de Rome in 1880. The reward was a two-year stay at the Villa Medici, the
French Academy in Rome. The drawings for the restoration of the Piazza d’Oro in Hadrian’s
Villa would be awarded with the Premiere Médaille in the Salon Annuel de la Societé des
Artistes Frangais in 1888. Very interested in ancient architecture, Girault travelled to Sicily,
Greece, Tunis, Istanbul, and Asia Minor.

Girault’s professional career was very successful. He built several private buildings such

as the Palais de I’Hygiéne at the Exhibition of 1889, the tribune at Longchamp racecourse,
the tomb of Louis Pasteur (in collaboration with Falguiére), and the monument to Professor
Georges Dieulafoy at the Hotel-Dieu. But probably the turning point in Girault’s career was
the International Exhibition in Paris in 1900, when he won the competition to build the Petit
Palais and was also commissioned to coordinate the works of the Grand Palais (designed by
three different architects). These works gave him international recognition.
Girault was appointed General Inspector of Civil Buildings, officer of the French Legion
of Honour (1900), member of the /nstitut de France (1902), and President of the Societé
Centrale des Architectes (1908-09) and of the Académie des Beaux-Arts (1910). He was
also a member of the jury and the committee of the Societé des Artistes Frangais and
Président du Comité des Congres Internationaux. Despite these awards, when he died his
colleagues from the Ecole des Beaux-Arts lamented that he was more recognized abroad
than in France: “Why (...) albeit that he carried France’s artistic renown abroad, was his
merit only recognized beyond its borders?””* (Tournaire 1932, 141).And in fact, Girault was
the favourite architect of the Belgian king Léopold II, who commissioned him with some of
his most ambitious projects. In 1910 Girault was appointed Commander of the Order of the
Crown of Belgium and in 1912 was made a member of the Académie Royale des Sciences,
Lettres et Beaux-Arts de Belgique. He was also member of the Royal Institute of British
Architects, and in 1920, he was awarded the Gold Medal of His Majesty the King of
England for the advancement of architecture. Charles Girault died in Paris in 1932.
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Charles Girault and Léopold 11

Léopold II had several construction projects in mind. He asked French architect Honoré
Daumet (1826—-1911) to realize these projects, but the architect felt too old to carry out such
an important enterprise and declined the invitation, recommending to the king his best stu-
dent, Charles Girault.® In 1900 the king visited the International Exhibition in Paris, which
included Girault’s Petit Palais, and took the decision to employ Girault, who would be in
charge of the colonial complex in Tervuren, the extension of Laeken Palace, the arcade of
the Cinquantenaire, and a portico in Ostende. These works all progressed at around the
same time.

Figure 1. Charles Girault’s portrait, 1919 (HP.1968.10.6—2, RMCA Tervuren collection, Charles
Girault archives).
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In 1897 Tervuren hosted the Congolese section of the International Exhibition and the
king had the idea of creating an avenue joining the building with the Parc du Cinquantenaire.
An arcade had been commissioned to architect Gédéon Bordiau. At the king’s wish, Girault
started to collaborate with Bordiau, and after Bordiau’s death in 1904, Girault took control
of, and modified, the project. The project was finished in less than a year and inaugurated in
September 1905.

The extension of the Chateau de Lacken, the king’s official residence, started in 1902,
including two wings: on the east side, reception halls and a banquet hall, and on the west,
the private apartments for the king, a chapel, and several buildings such as stables and a
garage. According to Combaz (1905, 264) 6000 m? of vaults were built in this extension. In
particular, the salle du manége was covered by a tile vault, 60 mm thick, with a span of 17 m.
Auguste Fabre was the specialist contractor in charge of these vaults, and Belgian contrac-
tors Charles Daussin and Gairin and Brochon collaborated with him.® Girault was also in
charge of a portico in Ostende, between the Chalet Royal and the Wellington hippodrome.
The works started in 1907.

The king did not simply hire Girault; he was also actively involved in the projects, as
described by the architect:

His Majesty examined the projects submitted to him with an open-mindedness and a critical
soundness that made any collaboration easy for those who had the good fortune to be com-
missioned to carry them out. He liked to preview the arrangements to be adopted down
to the smallest detail, and to follow their state of progress during the execution phase.’
(Girault 1926, 139)

The death of the king at the end of 1909 had a great impact in these projects, especially, as

we will see, in Tervuren.

THE COLONIAL COMPLEX IN TERVUREN

The idea of a Congo Museum arose at the end of the 19th century, and after the Interna-
tional Exhibition in 1897 in Brussels the Congolese Section in Tervuren become the first
colonial museum. But the collection grew quickly, and a new building was needed
(Luwel 1960). The history of the complex has been studied by Luwel (1960; 1968). A

summary of this history, focusing on the museum, is given below.
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In October 1901 the king asked Girault to build the big colonial complex in Tervuren,
including the Congo Museum, an Overseas Museum, Hall of Physical Exercises, Grand
Restaurant, a decorative construction in front of the Congo Museum on the other side
of the canal, and some buildings at the eastern end of the canal.'” Several meetings be-
tween Léopold II and the architect took place between October 1901 and 1903. The
king was involved in the design process, examining the sketches with the architect and
proposing modifications. The Congo Museum was considered the most important
building of the complex: “I think that (...) the project implementation efforts should
concentrate on the Congo Museum, which is the most important building in this com-
plex, and it is therefore with the development of this monument that I intend to be-
gin.”!'" In April 1903, Girault produced a document with the technical specifications of
this museum.'? Capitaine de Génie Thirifay was commissioned for the general direc-
tion of the works, and Ernest Wouters-Dustin was selected as general contractor (Luwel
1960, 32). In October, Baron Goffinet, Secrétaire des Commandements du Roi, asked
Girault for the working drawings of the complex, and a description of the works and
the materials to be used, so the contractor could elaborate the price schedule. He also
informed him that the works could start in spring.'* On 24 November 1903 the architect
sent Goffinet a general plan of the complex and ten drawings of the museum. The ar-
chitect wanted to know if he could start with the monitoring wells and asked Wouters to
order the materials. He also specified the organisation of the works (similar to the one
already implemented for the Palace of Laeken) and the architect’s fees. He would have
a work inspector representing him at the site.!'*

Figure 2. Plan of the Colonial Complex in Tervuren, 1908 (HA.01.0827.18, RMCA Tervuren collec-
tion, Charles Girault archives).
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In January 1904 Girault received a copy of the contract signed on 31 December 1903 by
Baron Goffinet on behalf of the Domaine de la Couronne and the Etat Indépendante du
Congo, and by the general contractor, Wouters-Dustin. The contract specified that “The
undersigned of the second part [Wouters] commits himself to carry out all the works to be
done in Tervuren, of which the attached overall plan presented by Architect Girault gives a
general idea. The Congo Museum, Overseas Museums, Colonial School, Restaurant and
annex are valued in total at about fifteen million.”!® In the same month, Girault received the
results of the monitoring wells and was actively working on the project in order to start the
excavation in March.'® At the end of the month, he received Thirifay’s confirmation: “Every-
thing is settled with Mr. Wouters; you can therefore order the carpentry and everything else
relating to Laeken and Tervuren from him, except for the reservations made in Article 2 (I
believe) of the Convention.”” On 11 February 1904 the architect had finished the overall
plan for Tervuren, “on which I have grouped, according to the King’s wishes, all the
planned constructions as well as the connection to the railway line.”!® In March, Girault
agreed to collaborate with architect Francotte as inspector of works; Francotte would start
in April and work exclusively for the king.!° The works started and progressed quickly dur-
ing 1904. In May, Girault contacted Thirifay about the stone for the columns of the court-
yard,” and in a few days he would give Wouters the drawings of the iron floors and the
vaults of the basement. In the same letter, he also discussed the use of sandstone from La
Rochette.?! In September there were 150 masons working on the museum building, and 300
in December, when the basement was almost finished (Luwel 1960).

Figure 3. Royal Museum for Central Africa (Photo: P. Fuentes 2020).
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In March 1905, Girault informed Wouters that the Congo Museum would be open in au-
tumn. He had already sent the drawings of the central pavilion, and he would soon send the
drawings of its roof. The next building to be constructed would be the Ecole Mondiale, and
the king wanted to lay its foundation stone in July, meaning that building of the main hall
needed to progress as quickly as possible.?? This ceremony took place on 2 July 1905. However,
Girault had already warned that the design of the Ecole was still incomplete.2* There is no
documentation about the works during the summer, but the museum was not ready to open
in autumn and would not be for several more years. A letter dated October 1905 shows a
delay in the construction of the entablature and the walls of the courtyard. Francotte was no
longer in charge of the inspection of the works, being replaced by architect Camaille.?* In
November the rotunda was being built and Girault sent the documentation for the construc-
tion of the dome.> At the end of the month, Girault was again concerned about a delay in
the construction:

According to the news I receive from the building site, there does not seem to be much ac-
tivity for the laying of this base [of the entablature of the cornice and the balustrade]; I am
therefore inclined to conclude that the supply is not taking place and I am very much afraid
that we will not be able to carry out the covering work any time soon. All the masonry of
this building, which was perfectly dry, will once again fill up with moisture and will conse-
quently delay the date of completion and the date on which it will be possible to prepare
this part of the Museum.?

Girault wrote to the inspector of works, Camaille, asking him to speed up the order of stone
for the sculptures of the balustrade. He also asked to be informed of unexplained delays.?’
In December the dome was started. Around this time there are several notes about the con-
struction of the vaults and the dome, which will be explained in detail below.

At the beginning of 1906, there was some correspondence about the sculpture®® and the
finishing of the fagades: “I think the time has come to think about the refurbishment of the
facades of the Congo Museum in Tervuren, as well as the execution of the stone sculp-
ture.”? In February 1906, Girault warned Camaille that the glass should not be installed too
early before the air had dried the plaster well. The dome was progressing, but there was a
delay in the balustrade and the attics.’® In March work on the interior finishing was about to
start.3! In April 1906 Girault wanted to start the covering of the dome,*? and he was discuss-
ing the finishing of the stone.* There is no more documentation until October 1906, when
we can infer that the structural work was almost finished, and electricity, water supplies and
sanitation were being discussed.*
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Figure 4. Lateral fagade (1909) and section of the Congo Museum (n.d.) (HA.01.0827.18, RMCA
Tervuren collection, Charles Girault archives).

At the beginning of February 1907, the Ecole Mondiale project was resumed, and Girault
received instructions to start the design for this building.>* Regarding the museum, letters
from this year show the urgency to finish the building as soon as possible. But as we will see,
it would still take three years to inaugurate the museum. In March 1907 the heating of the
museum was being discussed,* and Liebrechts (the General Secretary of the Department of
Interior, Congo Free State) urged Girault to work actively to complete the museum works.?” In
May 1907, Liebrechts asked Girault for the construction drawings of the Ecole Mondiale and
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urged again that the museum works “be pursued with the greatest energy.”® Girault replied
that the works continued “methodically,” and it would be important to clarify the heating sys-
tem and the completion of the fagades before execution.* A cost estimate for the exterior
sculpture is dated 7 May 1907, and the letters from May, June and July deal with the sculp-
ture, the disposition of the collection in the museum, and the design of the Ecole Mondiale.
Discussion about this building continued in August, but the museum building is not men-
tioned until September, when the interior and the disposition of the collection were again
discussed.* Copies of an article in Le Journal de Paris, dated 26 September 1907, and of an-
other article (it is not known where was it published), explain that the works carried out by
Wouters-Dustin for the king had been stopped during the summer and therefore the contractor
asked for six million francs from the Domaine de la Couronne du Congo.*' However, it seems
that these problems had more to do with Laeken and Ostende, where works were in fact
stopped during the summer, while the Ecole Mondiale had not been started.“2 In October “the
work is well under way in Tervuren and the interior installations can now be taken care of.”*
On 6 November 1907, Liebrechts communicated to the architect that the works of the Ecole
Mondiale could start, and that he should notify the contractor.*

In January 1908 the architect gave orders about the museum garden and there is evidence
of some inactivity due to cold weather; however, he wanted to know about unexplained
delays in order to urge on the contractors.*’ The architect was also dealing with the furni-
ture.*® In February, the contractor Monduit would start to work on the roofs of the muse-
um.*’ In March, Girault asked Dufas (in charge of inspection of works during Camaille’s
absence) to ask the contractor to put more effort into some of the outstanding works. The
works were focused now on the exterior.*® In June, Liebrechts urged the architect again to
finish the museum as soon as possible. Girault replied by describing the state of the works.
Only some finishing works were still pending inside, such as paint or electricity, while the
works in the exterior had been delayed due to the bad weather and the “disorganisation” of
the contractor.* In July a list of the works for the completion of the Congo Museum was
sent to contractor Wouters-Dustin. The architect estimated that the contractor could com-
plete the work in two and a half months,* and at the beginning of August he considered that
the works to be done by Wouters-Dustin could be finished in October.>' However, at the end
of October there were still some issues about the exterior works and the furniture.’? During
the last months of the year, the correspondence deals mainly with the inscription of the
frontispiece, the painting of the canopy of the covered lateral egress stairs, the glasses for
the small glass-dome, and the furniture.

During 1909, works in the museum building were related to the furniture and decoration.
The works were not progressing quickly, because in July 1909 a new list was written up with
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the tasks to be finished by Wouters-Dustin, and again Girault considered that they should be
done in two or two and a half months.> The contractor undertook to complete them by the end
of October, “even earlier in the case of interior work.”> In August 1909 a new contract was
signed to build the Ecole Mondiale, Hall des Exercises Physiques, Pavillon des Conférences
and Congreés Coloniaux.*® However, at the end of the year the king died and the concern arose
about the possible suspension of the works.>” On 14 April 1910, Girault recommended that
Camaille no longer take care of the museum because funding for the interior installations had
run out.”® However, the museum was almost finished, and it was inaugurated on 30 April 1910
by King Albert. By contrast, work on the Ecole Mondiale and the other buildings belonging to

the complex was definitively stopped on 31 May 1910.%°
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Figure 5. Plan of the Congo Museum (detail of drawing no. 654, HA.01.0827.18, RMCA Tervuren
collection, Charles Girault archives).

AUGUSTE FABRE: BUILDER OF THE VAULTS

The museum is composed of the main building and two administration pavilions. The main
building has a rectangular plan (ca. 125 x 70 m) with an inner courtyard (fig. 5). The resem-
blance to the Petit Palais was pointed out at the time.* The dome, in the middle of the main
(south) gallery, was one of its most remarkable characteristics.
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Several spaces in the museum are covered with vaults. Although the vaults were not
among the named exceptions in Wouters-Dustin’s contract, he was not in charge of the
vaults.®! The construction of the vaults and the central dome was commissioned to Auguste
Fabre, who was also in charge of the horizontal slabs, as stated in a letter from the architect
to Camaille: “I must draw your attention to the vaults that Mr Fabre is currently building at
the Congo Museum (...).”%? At this point, Auguste Fabre should be introduced.
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Figure 6. Left: Advertisement by Fabre (La Construction Moderne 1931); right: Patent by Auguste
Fabre, 1905 (Archives Générales du Royaume 2 - dépot J. Cuvelier, Brevets Belges).

French contractor Auguste Fabre founded his company in 1896 for the construction of light
vaults in hollow bricks (fig. 6, left). He built thousands of vaults in France, Belgium and
Algeria. He worked in different types of buildings, including numerous churches but also
other buildings such as chapels, theatres, cinemas, and palaces. Fabre patented several sys-
tems for the construction of light vaults (Fuentes 2021c). One of these patents was concerned
with the construction of tile vaults. He patented a system of ribbed vaults, using for the ribs
either specially moulded bricks or four ordinary hollow bricks. For the webs in between he
used the tile vault technique with flat hollow bricks (fig. 6, right). This system was built with
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hollow bricks, 40 mm thick, with a weight of around 50kg/m?. The vaults were built with no
centering and no reinforcement. Fabre also highlighted other characteristics, such as the insu-
lation and the good acoustics provided by the hollow bricks. In the intrados, the vaults were
usually covered by a simili-pierre, a plaster coat imitating stone (Fabre 1905).

Figure 7. Dome of the Petit Palais under construction (Girault 1908).

Auguste Fabre and Charles Girault had already worked together on the Petit Palais for
the International Exhibition in Paris in 1900. The vaults of the Petit Palais gained the atten-
tion of engineer A. da Cunha, who highlighted their speed of construction, economy and
strength (Cunha 1900, 71). The central dome is especially remarkable, with a span of 24 m
and a total thickness of 120 or 150 mm (fig. 7). Together with Girault, Fabre worked not only
in the Congo Museum, but also in other buildings commissioned by the Belgian king such
as the Royal Palace of Laeken and the Palace and Arcade of the Cinquantenaire (fig. 8). As
we have seen, in these works Fabre collaborated with Belgian contractors. Charles Daussin,
and Gairin and Brochon, mention in their advertisements their collaboration on the works
in Laeken and Tervuren. Fabre was very likely responsible for the spread of tile vaults in
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Belgium, which became very common until the middle of the 20th century, when several
Belgian companies specialised in the construction of tile vaults and patents were issued
(Fuentes 2021a).

Palais Royaux de Belgique
CHATEAU ROYAL DE LAECKEN, NUSEE DE TERVUEREN, PALAIS DU CINQUANTENAIRE, YILLA YENOERBORG, ETC.
Monsicur GIRAULT, Architecte, Membre de U'Institul

Touter les volites et stucs de ces divers r  Palais exécutés par la Maison

Grand Dome de
25 métres exéeulé
au Musée de
Teroueren( Belglaue)

Figure 8. Booklet by Fabre (Simon Texier’s private collection).

DESCRIPTION OF THE VAULTS

There are several references to the construction of the vaults in written documents kept in
the archive of the African Museum. We find a first mention in the technical specifications
elaborated by the architect in April 1903. For the ground floor: “This floor forming cel-
lars and deposits in almost all its surface will have very low-raised vaults, in Boom bricks
and cement over transverse arches made of Boom bricks and cement. (...) All the vaults
will be covered with clinker or ash concrete with a cement layer to level off the main
floor (...).”%* There is no mention of voiites légéres. In May 1904, when the works had
already started, a short reference to the vaults was made in a letter from Girault to Thirifay:
“In a few days I am going to give him [ Wouters] the iron floors and the vaults of the base-
ment floor.”** The description in the 1903 technical specification and a comparison with
the Petit Palais suggest that the basement contained regular vaults built with solid bricks

(fig. 9).
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Figure 9. Vaults of the basement of the Petit Palais under construction (Girault 1908).

However, for the first floor, the description is different: “The vaulted elements: dome,
gallery on the facade, end pavilions, porticos in the courtyard, entrance on the Leuven road,
will consist of light vaults with or without metal reinforcement. The dome of the Rotunda
will be composed of two superimposed vaults also made of masonry. All ceilings and vaults
will be plastered.”® Examining the construction drawings, we can see that Girault is speak-
ing about tile vaults. A first layer of bricks flatwise, which is called in the drawings voiite de
cintrage (centering vault, see fig. 10), acts as a permanent centering for the next layers of
bricks, to be placed flatwise or in a radial position, and in a different number of layers, de-
pending on the vault. When the span in small, the first single layer is enough. The bricks are
around 50 mm thick (the dimension written in the drawings is 60 mm, which probably in-

cludes the mortar). The short side must have a dimension around 100 mm and the long side
around 200 mm.
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Figure 10. Construction of the first shell of the dome. Note the term voiite de cintrage (detail of the
drawing no. 225, HA.01.0827.19, RMCA Tervuren collection, Charles Girault archives).

Lateral Galleries

While the ground floor of the lateral galleries is covered with a horizontal slab, the upper
part features a slightly pointed barrel vault with lunettes (plate I, A in fig. 5). On December
1905 Girault received some photographs from Camaille from which he could see that the
construction of these vaults had begun. He warned: “I see that the hollow-brick vaults of the
lateral facades have been started. I hope that the springing of these vaults presses against
the length of the iron beam that has been placed on the floor for this purpose, in order to
neutralize the thrust of these vaults.”® The span is around 7 m, and they have a radius
around 3.9 m. The photographs show that the vaults use a very simple means of construc-
tion (fig. 11). Once the springing of the vault is built (fig. 11, top left), a light timber plat-
form is placed over the level of the horizontal floor, so masons can easily reach the upper
part of the vault with their hands. We can see the hollow bricks stacked over this platform
(fig. 11, top right). The construction of these vaults is not specified, but the drawings sug-
gest a tile vault with only one layer of bricks (ca. 60 mm, see plate I). It can be seen in the
photographs that some bricks are placed with their long side perpendicular to the vault,
forming the lunettes. The form is given with very light centerings and it is possible to see
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Figure 11. Vaults over the lateral galleries, under construction (HP.1968.10.6-41-44, RMCA Tervuren
collection, Charles Girault archives).

some buttressing walls between the vaults and the walls. In the photographs we can also see
some masons standing over the part of the vault that was already built. A very simple and
temporary structure is covering the vaults, protecting them from water (fig. 11, top right). In
figure 11, bottom left, the horizontal platform has been removed, and it is possible to see
the iron floor and the vault finished.

Main Hall

The main hall of the north gallery has a squared plan with 11.60 m sides, and is covered by
a cloister vault with a skylight in the centre and lunettes (plates II-I1II; B in fig. 5). Accord-
ing to drawing no. 177 (fig. 12), the vault is built with one layer of bricks flatwise (60 mm)
and two layers of radial bricks (200 mm), with a total thickness of 260 mm. Over this vault,
the horizontal floor is built with walls and small vaults (plates II-1II). It can be seen under
construction in figure 13.
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Figure 12. Construction of the vault in the hall (Detail of drawing no.177, HA.01.0827.20, RMCA
Tervuren collection, Charles Girault archives).

Corner Pavilions

Two corner pavilions mark the end of the south aisle. They have a dimension of 15 % 11.40 m
and are covered by oval barrel vaults with the longitudinal axe in the direction of the prin-
cipal gallery, and a quarter of a barrel vault next to the lateral fagade, with its longitudinal
axe in the perpendicular direction (plate IV; C in fig. 5). Drawings no. 93 and 95 specify
that they have a voiite légere independante de la charpente metallique du comble, and
therefore we can conclude that they are built in the way described above, with a tile vault
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Figure 13. Main hall under construction (HP.1968.10.6-27, RMCA Tervuren collection, Charles
Girault archives).

with hollow bricks as a centering, and additional layers of solid bricks. The geometry is
specified in drawing no. 302 (plate IV).

Open Gallery of the Courtyard

This gallery (originally open but nowadays closed with glass) is covered by a barrel oval
vault, with a span of 5.1 m (plates V-VIII, D in fig. 5). The construction is not specified,
but the dimension in the drawings (fig. 15) suggests one single layer of bricks laid flat. The
geometry of this vault varies in several parts, and the architect gives the necessary explana-
tions for the geometry in plate VI — the vaults designated by the same letter have the same
centering. The springings are at a height of 6.22 m. Arches C are concentric to the barrel B
and have a radius 0.25 m smaller.®’” Barrel B is a semi-oval with three centres. The geometry
is defined in drawing no. 114 (fig. 15). The corners of the gallery are covered by a groin
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Figure 14. Open gallery of the courtyard (HP.1968.10.6-101, RMCA Tervuren collection, Charles
Girault archives).

vault formed by the intersection of two barrels B. The entrance to the lateral exhibition gal-
leries is covered by the intersection of barrel B and barrel D. Barrel D (access to the gallery)
has its springings and its keystone at the same level as barrel B. The groins MN and NP
(intersection of both vaults) must be straight lines in horizontal projection.®® We can imag-
ine that having these lines defined, the geometry in between could be achieved by a good
mason with no more instructions. The detail of the geometry of the three sections (B, D, and
the groins MN and NP) is given in plate VII. A different solution is given to the entrance to
the main hall (B in fig. 5). The geometry is defined by contour lines in plate VIII.

The Central Dome

The dome is one of the main characteristics of this building (plates IX—XV, E in fig. 5).
Situated in the axe of the museum, it divides the main gallery into two parts. It is a double
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Figure 15. Gallery of the courtyard (Detail of drawing no. 114, HA.01.0827.20, RMCA Tervuren
collection; Charles Girault archives).

dome, with a pointed profile and a span around 20 m. In the centre, an oculus is closed with
a small metallic glazed dome (fig. 16). Its importance was remarked at the time and consid-
ered a singularity in Belgium: “The dome, open in the middle, will certainly be one of the
artistic curiosities of the country.”®

A first mention of the construction of the central dome can be found in a letter from the
architect to the inspector of works, architect Camaille. On 20 November 1905, Girault had
sent the dossier for the construction of the dome. He was concerned because not enough
stones were being placed to build the base of the entablature. He insisted that it was impor-
tant to progress as much as possible in the construction of the tambour, and on the base of
the entablature, before the construction of the dome. He also remarked that the way to pro-
ceed over the arches of the rotunda was explained in drawing no. 100 (plate IX), and there
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Figure 16. Dome of the Congo Museum (Photo: P. Fuentes 2020).

should be no changes. In order to have a cheaper and faster construction, brick masonry
could be replaced in some parts with concrete.”

Next day, on 21 November 1905, a letter to Camaille gives us important information
about the construction of the dome and the concerns of the architect:

Sir,
I must draw your attention to the vaults currently being built by Mr Fabre at the Congo
Museum.

The season we are going through is not very favourable for the execution of these works.
The continuous rain and fog are soaking the plaster and could in some cases cause the fall
of vaults or fragments of vaults.
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It is therefore important to protect the finished structures to prevent them from being ex-
posed to moisture for a long period of time.

For the construction of the large dome, Mr Fabre will build it with hollow bricks and
plaster, without centering, followed by a certain number of layers of solid bricks covered
not in plaster, but in cement.

In the first hollow brick vault, Mr Fabre will place a number of headers in order to join to-
gether the different layers constituting the thickness of the vault.

You must ensure that Mr Wouters-Dustin’s bricklayers do not destroy these headers be-
cause they interfere with their brickwork.

I ask that the headers be maintained, and that the brickwork be made accordingly.

Mr. Fabre is very familiar with my methods, but if you have any concerns about the execu-
tion of these vaults, please let me know so that I can give you instructions accordingly.”

The text of this letter shows that Fabre was in charge of the construction of the vaults, and
also the confidence that the architect had in him. The construction of the dome was about to
start and the letter explains the general construction: a first layer of hollow bricks, joined
with plaster and built without centering, was the support of a certain number of solid bricks.
Girault warned that the headers should bound the different layers of brick. These additional
layers were coated with cement in order to protect them from water. It seems that Fabre
built the first layer, the one entailing difficulties and requiring specialized masons. The next
layers of bricks were added over the first one by the general contractor’s masons. Some of
the vaults were already built at this point, since Girault shows his concern about the possi-
ble damage because of the water.

In February 1906 the dome was being built, and the architect asked the works inspector
about the iron tie that was going to be placed in the dome, noting that the joints between the
different pieces of the tie should have the same tension strength as the tie itself:

I insist in particular on the ties of the dome and draw your attention to the joints between the
sections of these ties; these joints must be made in such a way that their strength in tension
must be equal to the strength of the chain itself.

Could you inform me on this subject, if so far, everything has been done according to
the indications of the construction drawings and the recommendations above?”

Some days later, the architect asked for an estimation for the covering of the dome, in
ornamented lead and slates.” In a short note on 13 February, Girault wrote that the dome
is progressing — he had probably received some photographs from the works.” The dome
must have been almost finished, and a last command was given on 17 February 1906: “T want
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the dome of the Congo Museum, when the layers of solid bricks are finished, to be cov-
ered with a layer of smooth Portland cement to prevent water reaching the masonry.””
On 7 April the architect urged the contractor to start the works on the roof immediately.
The ornamented lead should be prepared in the field and placed over a frame. Finally, the
slates should be placed. He remarked that these works would last at least five or six
months.” But on 19 May these works had not been started: “Please let me know urgently
when the dome of the Congo Museum is cleared of scaffolding so that Mr Monduit can
begin his roofing work.””” Finally, on 21 May 1906, the dome was finished, the scaffold-
ing removed, and it was possible to cover the dome. Girault insisted on the importance of

avoiding water penetration in the masonry:

My inspector informs me that the dome of the Congo Museum is finished (...) and that the
scaffolding has been removed, so we can now think about the roofing work. As you know,
I give great importance to ensuring that the masonry is not penetrated by dampness, which
is why it is necessary to protect the masonry from the water as soon as possible.”

A short note in September 1906 in Le Mouvement Géographique affirms that “the metal
framework of the central dome is in place.” We can imagine that it is referring to the lan-
tern. However, we must remember that in September 1909 the glass was not in place.

The importance of the dome is evident in the many detailed drawings by the archi-
tect. Drawing no. 225 (plate XI) describes the construction of the dome. As has been
explained above, the dome is formed by two shells and has an oculus in the middle,
covered by a metallic-glass structure. In the lower part (up to 18 m), the internal shell
is built with five layers of bricks laid flatwise (300 mm), the first layer with hollow
bricks (voiite de cintrage), and the others with solid bricks. The upper part has only
four layers of bricks (240 mm). It has one tie of mild steel, with a diameter of 35 mm
placed at a height of 15.70 m. At this height, and also at 18.00 m (coinciding with the
change of thickness), there are bricks placed in the perpendicular direction, standing
out from the surface. Instructions are also given in the same drawing for the construc-
tion of the external shell: “voite de cintrage creuse: 0,22 d’épaisseur 2 rouleaux a plat,
reliées par des boutisses avec vides intermédiaires” and “briques pleines posées a plat.”
This was a hollow structure formed by two layers of bricks (60 mm each) placed flatwise,
joined by headers (total thickness 220 mm). Over this surface there are two (up to 19.30 m)
layers or one (over 19.30 m) layer of solid bricks, also placed flatwise, 60 mm thick.
This second shell has four ties of mild steel, at the base of the dome (around the brick),
and at 16.94 m, 18.50 m and 19.00 m, inside the first layer of solid bricks. Twelve
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Figure 17. Central dome of the Congo Museum under construction (HP.1968.10.6-52, RMCA Tervuren
collection; Charles Girault archives).

ribs, 50 cm thick, formed by one layer of radial bricks over the inner shell, connect
with the external one up to a height of 17.94 m. Four staircases give access to the dome.
There are two passages between the two shells, one at 18 m and another at 21.70 m. The
access to this second passage is given by a metallic stair, represented in drawing no. 472
(plate XII). The outer shell has eight oculus that can be seen in drawing no. 229
(plate XIII).

Figure 17 shows the dome during construction, and the very light centering used to
build it. It can also be seen that both shells were built at the same time. The general ge-
ometry of the central dome was defined in drawing no. 225 (plate XI). The springing of
the vault is at a height of 13.68 m above the floor, and it reaches a height of 21 m in the
intrados of the inner shell and 24.45 m in the intrados of the outer shell. The radii were
not defined in the drawing, but the centres and some points of the dome determine the
geometry. The inner dome is a pointed dome, being the centres under the impost line.
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Figure 18. Oculus and lantern of the dome (HP.1968.10.6-61, RMCA Tervuren collection; Charles
Girault archives).

This means that the surface of the dome is not tangent to that of the tambour. The span of
the inner dome is 19 m. The outer dome has an oval profile, with two centres and has a
span of 20 m.

The inner oculus has a diameter of 6.00 m and the outer oculus of 6.40 m. These two oc-
uli are joined together by twelve pairs of columns, built also with hollow bricks (fig. 18)
and closed by a metallic structure. The inner decoration of the dome is drawn in drawings
no. 92 (plate X) and 291.

One particularly significant and appealing drawing by Girault, drawing no. 253 (plate
XIV), contains the structural analysis of the dome by means of graphic statics, signed by
the architect himself (Fuentes 2021b). The study of this analysis remains beyond the scope
of this work, but its importance should be pointed out, and a future work will hopefully
shed more light about a singular (and unknown) method for the structural analysis of ma-
sonry domes.
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CONCLUSION

The Congo Museum in Tervuren is a keystone in the history of construction at the begin-
ning of the 20th century in Belgium, and the documentation kept in the archive is priceless.
The written documents donated by the son of the architect allow us to follow the progress
of the works, which progressed quickly for the structural work, but were delayed when
dealing with finishing works. Although the building was planned to be finished in autumn
1905, it was only inaugurated five years later. Detailed drawings by the architect explain
perfectly the construction of the building, and photographs during the construction show
the process and techniques. This chapter has focused on the vaults, and the construction
drawings concerned with masonry, especially those relevant to the vaults, have been anal-
ysed. However, there is still a great number of construction documentation regarding fa-
cades, carpentry, ironwork, roof, marble, etc. still unstudied. The works in Laeken, Parc du
Cinquantanaire and Ostende also deserve deeper study.

The vaults of the museum were commissioned to specialist contractor Fabre, and several
tile vaults were built in hollow bricks. Most of the vaults are built with a first layer of bricks
placed flatwise, making a centering for the additional layers of solid bricks. This technique
allowed for economical construction due to the lightness and the reduction of the auxiliary
construction means.

There is no evidence of the construction of tile vaults in Belgium before the ones con-
tained in the Congo Museum. This building was, therefore, ground-breaking in the use of
this technique in the country. The construction of this type of vault would spread in Belgium
for the next half century, becoming a very common technique, especially in churches. Spe-
cialist contractors built hundreds of tile vaults and issued several patents, evidencing the inter-
est in this vault construction method.
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NOTES

1. In recent years, there has been a great interest in tile vaults among scholars, and new discov-
eries are being made. For the general history of tile vaults, see Zaragoza (2012). For the use of
tile vaults in France and Germany in the 20th century, see the chapter by Huerta (2021) in this
book. For the use of tile vaults in Belgium, see Fuentes 2021a.

2. The Charles Girault collection at the Royal Museum for Central Africa comprises a total of
twenty-nine volumes, seventeen of them concerning the Congo Museum (five with correspon-
dence and other written documents, and twelve with drawings). HA.01.0827, Royal Museum for
Central Africa (RCMA) Tervuren collection, Charles Girault archives (hereafter, only the collec-
tion item code will be given). https://hdl.handle.net/20.500.12624/001-0001-0000000805. Accessed
5 August 2020.

3. Unfortunately, it has not been possible to consult a fourth folder containing masonry draw-
ings: HA.01.0827.21 Domaine Royal de Tervuren. Musée du Congo. Magonnerie. Pavillons
d‘angles, facade postérieure & galerie d‘exposition. Recueil des plans, coupes et élévations et
détails d‘exécution en six volumes. Ch. Girault, Architecte du Gouvernement — Membre de 1‘Institut.
Volume 1V, 1905-1907. This volume presumably contains information about the construction of
the vaults of the corner pavilions.

4. Domaine Royal de Tervuren, Belgique. Création sur le domaine d’une Université Coloniale.
Musée-Ecole Mondiale-Palais des Congreés. Correspondance et documents divers 1901 a 1907.
Vol. 1. HA.01.0827.7; Domaine Royal de Tervuren, Belgique. Création sur le domaine d’une
Université Coloniale. Musée-Ecole Mondiale-Palais des Congrés. Correspondance et documents
divers 1908 a 1909. Vol. 2. HA.01.0827.8 and Domaine Royal de Tervuren, Belgique. Création sur
le domaine d’une Université Coloniale. Musée-Ecole Mondiale-Palais des Congrés. Correspondance
et documents divers 1910. Vol. 3. HA.01.0827.9.

5. “Porquoi a-t-il fallu que depuis lors, et bien qu’il elt porté a I’étranger le renom artistique de
la France, son mérite n’ait ét¢ reconnu qu’au de la des frontiéres!”

6. Maurice Girault to Marcel Luwel, 27 December 1967, HA.01.0827.17.

7. Girault, Domaine Royal de Laeken. Sommaire des Lettres et des Documents les plus importants
contenus dans le Volume I, 1901 a 1904, HA.01.0827.1.

8. According to an advert by Charles Daussin, the area of vaults built in Lacken was 12000 m?
(Index du Batiment 1921, 37).

9. “Sa Majesté examinait les projets qui lui étaient soumis, avec une ampleur de vues et une
justesse de critique rendant toute collaboration facile a qui avait I’heureuse fortune d’étre appelé
a les réaliser. Elle aimait a prevoir jusque dans les moindres détails les dispositions a adopter, et
a suivre, lors de ’exécution, leur état d’avancement.”

10. Girault, Notice par ordre chronologique sur les Esquisses, Avant-projets et Projets faits
pour les constructions a édifier au Domaine de Tervueren et Correspondance échangée a ce sujet,
du 28 Octobre 1901 au mois d’Avril 1910, HA.01.0827.7, fol. 5-10.

11. “Je pense que (...) les efforts de I’étude en vue de 1’éxécution devraient porter sur le Musée
du Congo qui est 1’édifice le plus important de cet ensemble c’est donc par le développement
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de ce monument que je compte commencer.” Girault to Comte d’Oultremont, 22 November
1902, HA.01.0827.7, fol. 14.

12. Girault 1903, Domaine de Tervuren. Liste Civile, construction d’un musée du Congo. Notice
descriptive, HA.01.0827.7, fol. 15-25.

13. Baron Goffinet to Girault, 29 October 1903, HA.01.0827.7, fol. 34r—v.

14. Girault to Baron Goffinet; the letter is dated the 24 September 1903 (HA.01.0827.7, fol.
35-39), but in a later document he wrote that this letter was sent the 24 November (Girault to
Goffinet, 21 January 1904, HA.01.0827.7, fol. 42-44).

15. “Le soussigné de seconde part d’engage a exécuter tous les travaux a faire a Tervuren et
dont le plan d’ensemble ici joint remis par Monsieur I’ Architecte Girault donne une idée Générale.
Musée du Congo, Musées d’Outre-Mer, Ecole Coloniale, Restaurant et annexe le tout
¢évalué a Quinze Millions environ.” Contract signed by Baron Goffinet and Ernest Wouters-
Dustin, 31 December 1903. HA.01.0827.7. The contract was sent by Thirifay, capitaine du
Génie, on 14 January 1904.

16. Girault to Baron Goffinet, 21 January 1904, HA.01.0827.7, fol. 42-44.

17. “Tout est réglé avec M. Wouters; vous pouvez donc lui commander les menuiseries et tout ce
qui regarde Laeken et Tervuren sauf les réserves faites dans 1’article 2 (je crois) de la conven-
tion.” Thirifay to Charles Girault, 29 January 1904, HA.01.0827.7. Article 2 of the contract says:
“Ces travaux comprennent tout ce que est nécessaire pour la mise sous toit et I’achévement des
batiments sauf: a) La menuiserie sculptée; b) 1’établissement d’un systéme de chauffage; c) les
travaux d’art et de décoration; d) les objets d’art, statues, vases, etc; e) le mobilier.”

18. “J’ai terminé le plan d’ensemble de Tervuren sur lequel j’ai groupé, selon le désir du Roi,
toutes les constructions projetées ainsi que le raccordement a la ligne de chemins de fer (...).”
Girault to Baron Goffinet, 11 February 1904, HA.01.0827.7, fol. 49.

19. Girault to Francotte, 26 March 1904, HA.01.0827.7, fol. 51.
20. Girault to Thirifay, 5 May 1904, HA.01.0827.7, fol. 54.

21. Girault to Thirifay, 11 May 1904, HA.01.0827.7, fol. 55 and Girault to Thirifay, 16 May
1904, HA.01.0827.7, fol. 56.

22. Girault to Ernest Wouters, 25 March 1905, HA.01.0827.7, fol. 65r—v.

23. In a letter to Comte d’Oultremont, Girault explained that the drawings of this building were
still sketches, and therefore the foundation stone would be only a ceremony, but strictly speak-
ing, it would not form part of the actual building. Girault to Comte d’Oultremont, 6 April 1905,
HA.01.0827.7, fol. 66.

24. Girault to Francotte, 31 October 1905, HA.01.0827.7, fol. 76.
25. Girault to Camaille, 20 November 1905, HA.01.0827, fol. 78r—v.

26. “D’apres les nouvelles que je recois du Chantier, il ne semble pas qu’il y ait beaucoup
d’activité pour la pose de ces assises ; je suis donc porté a conclure que le fourniture ne
s’effectue pas et je crains fort que nous ne puissions, de sitdt, faire les travaux de couverture.
Toutes les magonneries de cet édifice qui étaient parfaitement séches vont, de nouveau, se remplir
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d’humidité et retarderont, en conséquence, la date d’achévement et celle a laquelle il sera possible
d’aménager la portion du Musée.” Girault to Wouters, 27 November 1905, HA.01.0827.7, fol. 79.

27. Girault to Camaille, 18 December 1905, HA.01.0827, fol. 80r—v.

28. Girault to Thirifay, 5 January 1906, HA.01.0827, fol. 83 and Girault to Camaille, 18 January
1906, HA.01.0827.7, fol. 84.

29. “Je crois que le moment est venu de penser au ravalement des facades du Musée du Congo
a Tervuren, ainsi qu’a I’exécution de la sculpture sur pierre.” Girault to Wouters, 1 February
1906, HA.01.0827.7, fol. 85.

30. Girault to Camaille, 13 February 1906, HA.01.0827, fol. 89.
31. Girault to Thirifay, 14 March 1906, HA.01.0827.7, fol. 91.

32. Girault to Wouters, 7 April 1906, HA.01.0827.7, fol. 93. However, in May it had not yet
started, Girault to Monduit, 21 May 1906, HA.01.0827, fol. 98.

33. Girault to Camaille, 11 April 1906, HA.01.0827, fol. 94.

34. Girault to Thirifay, 10 October 1906?, HA.01.0827.7, fol. 99—100. The question mark is in
the letter.

35. Liebrechts to Girault, 9 February 1907, HA.01.0827.7, fol. 101.

36. Thirifay to Girault, 5 March 1907, HA.01.0827.7, fol. 131r—v; Liebrechts to Girault, 9
March 1907, HA.01.0827.7, fol. 138.

37. Liebrechts to Girault, 8 March 1907, HA.01.0827.7, fol. 135.
38. Liebrechts to Girault, 3 May 1907, HA.01.0827.7, fol. 141.
39. Girault to Liebrechts, 6 May 1907, HA.01.0827.7, fol. 142.

40. Liebrechts to Girault, 25 September 1907 and answer from Girault, 28 September 1907,
HA.01.0827.7, fol. 198r—199r.

41. In the folder there is a transcription of Le Journal (1907); HA.01.0827.7, fol. 195-97.

42. “L’arrét subit des travaux de Laeken; la non-exécution de ceux d’Ostende et de Tervuren, qui,
sauf le Musée du Congo, ne sont pas commencés, ont paralysé 1’activité de M. Wouters-Dustin,
I’empéchement d’utiliser un matériel considérable, un grand personnel, le privent enfin d’un
bénéfice prévu. Les observations du requérant sont restées sans réponse. Le 4 juin, il a regu
I’ordre de cesser complétement les travaux de Laeken. Il a du couteusement licencier un
nombreux personnel, revendre avec perte une énorme quantité de matériaux” Le Journal (1907).

43. “Les travaux sont en bonne voie d’exécution & Tervuren et I’on peut dés maintenant se
préoccuper des installations intérieures.” Girault to Liebrechts, 11 October 1907, HA.01.0827.7,
fol. 202r—v.

44. Liebrechts to Girault, 6 November 1907, HA.01.0827.7, fol. 205. However, the previously
mentioned problems with the contractor held up the beginning of the works until July 1909,
when Jean Wouters-Jacobs, son of Wouters-Dustin, took charge as contractor for the works:
Girault to Delbeke, 12 July 1909, HA.01.0827.8, fol. 369-70.
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45. Girault to Camaille, 17 January 1908, HA.01.0827.8, fol. 221r-v.
46. Liebrechts to Girault and Girault’s reply, 18 and 20 January 1908, HA.01.0827.8, fol. 222-23.
47. Girault to Camaille, 8 February 1908, HA.01.0827.8, fol. 227.

48. Girault to Dufas, 23 March 1908, HA.01.0827.8, fol. 281. With this letter Girault sent a list of
these works that is not in the archive. Dufas to Girault, 25 March 1908, HA.01.0827.8, fol. 282r—v.

49. Girault to Liebrechts, 12 June 1908, HA.01.0827.8, fol. 287-88.
50. Girault to Thirifay, 11 July 1908, HA.01.0827.8, fol. 295.
51. Girault to le Grand Maréchal, 1 August 1908, HA.01.0827.8, fol. 297r—v.

52. Girault to Camaille, 23 October 1908, HA.01.0827.8, fol. 299; Liebrechts to Girault, 28 October
1908, HA.01.0827.8, fol. 300.

53. Several items of correspondence from 6 November to 21 December 1909, HA.01.0821.8,
fol. 299-308.

54. Girault to Liebrechts, 10 July 1909, HA.01.0827.8, fol. 364r—67v.
55. Wouters-Dustin to Liebrechts, 17 July 1909, HA.01.0827.8, fol. 373.

56. Contract signed on 25 August 1909 by Girault, le Ministre Plénipotentiaire et Envoyé
Extraordinaire, Intentand de la Liste Civile and le Ministre des Travaux Publics, HA.01.0827.8.

57. Girault to Camille, 24 March 1910, HA.01.0827.9, fol. 521r—v.
58. Girault to Camaille, 14 April 1910, HA.01.0827.9, fol. 534.
59. Delbeke to Girault, 27 May 1910, HA.01.0827.9, fol. 540.

60. “Sa fagade principale, dont I’aspect se rapproche sensiblement de celle du petit Palais des
Champes Elysées, ne comporte qu'un seul étage, coupé de grandes baies. Elle est surmontée
d’un dome central.” (La Chronique des Travaux Publics 1904); “un palais superbe, réplique
quelque peu modifiée du Petit Palais, de Paris.” (Le Mouvement Géographique 1906).

61. For the exceptions in this contract, see note 17.

62. “Je dois attirer votre attention sur les volites que construit, en ce moment, Monsieur Fabre
au Musée du Congo.” Girault to Monsieur Camaille, 19 December 1905, HA.01.0827.7, fol.
81r—v. In a later letter, “J’adresse au Capitaine les renseignements qu’il m’avait demandés sur
les sous-détail de Monsieur Fabre pour I’exécution des hourdis du Musée du Congo.” Girault to
Monsieur Camaille, 19 December 1905, HA.01.0827.7, fol. 82r—v.

63. “Cet étage formant caves et dépots dans presque toute sa surface sera voiité trés surbaissées,
en briques de Boom et ciment sur arcs doubleaux en briques de Boom et ciments sur presque
toute sa surface. (...) Toutes les voites et voitins seront recouvertes de béton de machefer ou
de cendrée avec chape en ciment de fagon a niveler le sol de 1’étage principal (...).” Girault
1903, Domaine de Tervuren. Liste Civile, construction d’un musée du Congo. Notice descriptive,
HA.01.0827.7, fol. 15-25.

64. “Je vais, dans quelques jours, lui [Wouters] donner les planchers en fer et les vofites de
I’étage de soubassement.” Girault to Thirifay, 11 May 1904. HA.01.0827.7, fol. 55.
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65. “Celle vottées: coupole, galerie sur la facade, pavillons d’extrémité, portiques dans la cour,
entrée sur la route de Louvain, le seront au moyen de voltes légeéres avec ou sans armature
métallique. La coupole de la Rotonde sera composée de deux voutes superposées exécutées
également en maconnerie. Toutes les plafonds et voutes seront enduits en platre.” Girault 1903,
Domaine de Tervuren. Liste Civile, construction d’'un musée du Congo. Notice descriptive,
HA.01.0827.7, fol. 23.

66. “...je vois que les voltes en briques creuses sur les facades latérales sont commencées.
J’espére bien que la naissance de ces vottes butte le long de la longrine en fer qui a été
disposée sur le plancher a cet effet, de maniére a neutraliser la poussée de ces voutes.” Girault
to Camaille, 18 December 1905. HA.01.0827.7, fol. 80r—v.

67. “Les voltes désignées par la méme lettre ont méme cintre. Leur naissance est a la cote 6,22 m.
Les doubleaux C sont concentriques aux berceaux B et ont 0,25 m de moins comme rayons.”
Text in drawing no. 149, HA.01.0827.19 (plate VI).

68. “Le berceau D, de méme naissance et de méme hauteur a la clef que B, est déterminé par
la condition suivante: les deux arétes d’intersection MN, NP se projetteront suivant deux lignes
droites. L’entrepreneur devra présenter 1’épure de ce cintre a I’inspecteur avant toute exécution.”
Text in drawing no. 149, HA.01.0827.19 (plate VI).

69. “La coupole, s’ouvrant au milieu, constituera certainement une des curiosités artistiques du
pays” (Le Matin de Bruxelles 3 August 1907). Transcription in HA.01.0827.7, fol. 180.

70. Girault to Camaille, 20 November 1905, HA.01.0827.7, fol. 78r—v.

71. “Monsieur, Je dois attirer votre attention sur les voltes que construit, en ce moment, Monsieur
Fabre au Musée du Congo. La saison que nous traversons est peu propice a 1’exécution de ces
ouvrages. La pluie et le brouillard continuels détrempent les platres et pourraient dans certains cas,
amener la chute des voutes ou de fragments de voutes. Il importe donc de bien protéger les
ouvrages terminés, de maniére a éviter qu’ils soient, pendant longtemps, sous 1’action de
I’humidité. Pour I’exécution de la grande coupole, Monsieur Fabre fera en briques creuses et
platre la volte sans cintre qui devra recevoir ensuite un certain nombre de rouleaux de briques
pleines qui seront hourdées non pas en platre, mais en ciment. Monsieur Fabre ménagera dans la
premiére volte en briques creuses un certain nombre de boutisses de fagon a liaisonner entre eux
les différents rouleaux constituant 1’épaisseur de la volite. Vous devez veiller a ce que les
briqueteurs de Monsieur Wouters-Dustin ne détruisent pas ces boutisses sous prétexte qu’elles génent
leurs combinaisons de briques. Je demande que les boutisses soient maintenues et que les
combinaisons soient faites en conséquence. Voulez vous veiller trés particuliérement a 1’exécution de
ces voltes, Monsieur Fabre est trés au courant de ma fagon de faire, mais si au cours de ces travaux
vous aviez une inqui¢tude quelconque, veuillez me le faire savoir afin de recevoir de moi des
instructions en conséquence.” Girault to Camaille, 18 December 1905. HA.01.0827.7, fol. 81r—v.

72. “Je vous recommande tout particuliérement les chainages ceintures de la coupole et attire
votre attention sur les jonctions des trongons de ces chainages, lesquelles jonctions doivent étre
faites de telle maniére que leur travail a la traction doit étre égal au travail de la mention de
la chaine elle-méme. Voulez vous me répondre a ce sujet que j'usqu’ici, tout a été fait
conformément aux indications des plans et aux recommandations ci-dessus.” Girault to
Camaille, 5 February 1906, HA.01.0827.7, fol. 86.

73. Girault to Monduit, 9 February 1906, HA.01.0827.7, fol. 88.
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74. Girault to Camaille, 13 February 1906, HA.01.0827.7, fol. 89.

75. “Je désire que la coupole du Musée du Congo, quand les rouleaux de briques pleines seront
terminés, soit revétue d’une chape en ciment de Portland bien lissée, de facon a empécher
I’humidité de gagner toutes ces magonneries.” Girault to Camaille, 17 February 1906,
HA.01.0827.7, fol. 90.

76. Girault to Wouters-Dustin, 7 April 1906, HA.01.0827.7, fol. 93.

77. “Veuillez me faire savoir d’urgence quand le dome du Musée du Congo sera débarrassé de
ses ¢chafaudages afin que Monsieur Monduit puisse commencer con travail de couverture.”
Girault to Camaille, 19 May 1906, HA.01.0827.7, fol. 97.

78. “Mon inspecteur me fait savoir que le dome du Musée du Congo est terminé comme [la]
charpente et que les échafaudages ont été enlevés, on peut donc en conséquence penser maintenant
aux travaux de couverture. Vous savez I’importance que j’attache a ce que les magonneries ne
soient pas pénétrées d’humidité, d’ou il s’ensuit la nécessité de ce mettre, sur ce point, hors

d’eau le plus tot possible.” Girault to Monduit, 21 May 1906, HA.01.0827.7, fol. 98.
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202 Paula Fuentes

Plate 1. Lateral fagade and gallery. Crown cornice and balustrade. Original scale: 1/50.
Dated 1 February 1905 (Part of drawing no. 102, HA.01.0827.18, RMCA Tervuren
collection, Charles Girault archives).
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Plate II. Section through the main hall (Drawing no. 108, HA.01.0827.20, RMCA
Tervuren collection, Charles Girault archives).
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Plate III. Rear fagade. Vault of the main hall. Original scales: 1/50 (left part of the
drawing) and 1/20 (secion AA, right side of the drawing). Dated 26 June 1905 (Drawing
no. 177, HA.01.0827.20, RMCA Tervuren collection, Charles Girault archives). Note on
section AA the composition of the vault, with one layer of bricks flatwise, and two
layers in a radial position.
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Plate IV. Vaults of the corner pavilions in the main gallery. Original scales: 1/50
(section through the axis of the main gallery, section through the axis of the lateral
gallery and plan view) and 1/20 (profiles A, B, C and D of the main gallery). Dated

February 1906 (Drawing no. 302, HA.01.0827.18, RMCA Tervuren collection, Charles
Girault archives).
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Plate V. Courtyard gallery. Original scale: 1/20. Dated May 1905 (Drawing no. 151,
HA.01.0827.20, RMCA Tervuren collection, Charles Girault archives). Note in sections
AA, BB and CC the composition of the vaults, with one layer of bricks placed flatwise
and one layer of bricks in a radial position.
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212 Paula Fuentes

Plate VI. Plan view of the main floor with the detail of ceilings and vaults. Original
scale: 1/100. Dated 9 May 1905 (Drawing no. 149, HA.01.0827.19, RMCA Tervuren
collection, Charles Girault archives). Note the explanation for the construction of the
different vaults of the courtyard gallery (B, C, and D).
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Plate VII. Geometry of the vault in the entrance from the courtyard gallery to the
exhibition hall (D in plate VI). Original scale: 1/20 (Drawing no. 303, HA.01.0827.20,
RMCA Tervuren collection, Charles Girault archives).
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Plate VIII. Geometry of the vault in the entrance from the courtyard gallery to the
main hall (A in plate VI). Original scale: 1/20. Dated 17 February 1906 (Drawing
no. 304, HA.01.0827.20, RMCA Tervuren collection, Charles Girault archives).
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Plate IX. Construction of the tambour to access the rotunda. Original scale: 1/50.
Dated 23 January 1905 (Drawing no. 100, HA.01.0827.19, RMCA Tervuren collection,
Charles Girault archives).
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Plate X. Rotunda. Section through the main axis. Original scale: 1/50. Dated 9 January
1905 (Drawing no. 92, HA.01.0827.19, RMCA Tervuren collection, Charles Girault
archives).

Overleaf:

Plate XI. Construction in brick of the double dome of the rotunda. Left: Section of the
double dome through the ribs; right: Section of the double dome through the shell.
Original scale: 1/20. Dated 16 November 1905 (Drawing no. 225, HA.01.0827.19,
RMCA Tervuren collection, Charles Girault archives).
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Plate XII. Rotunda. Half plan view of the external dome. Half plan view of the internal
dome. Original scale: 1/50. Dated 16 November 1905 (Drawing no. 229, HA.01.0827.19,
RMCA Tervuren collection, Charles Girault archives).

Libro Brick.indb 224 @ 22/6/21 7:56



Libro Brick.indb 225 22/6/21 7:56




226 Paula Fuentes

Plate XIII. Rotunda. Stairs in the space between the two shells of the dome. Original
scales: 1/50 (plan view) and 1/20 (section and elevation). Dated 19 November 1906
(Drawing no. 472, HA.01.0827.19, RMCA Tervuren collection, Charles Girault
archives).
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228 Paula Fuentes

Plate XIV. Structural analysis of the double brick dome. Original scale: 1/20. Dated 16
November 1905 (Drawing no. 253, HA.01.0827.19, RMCA Tervuren collection,
Charles Girault archives).
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