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ABSTRACT: This study continues research on all the worksites of the royal engineers on buildings in the Marquisat
of Graville in the seventeenth and eighteenth centuries. This study is of interest on several counts: firstly it allows
study of the other royal worksites, in the light of many studies on the abandonment of Harfleur in favour of the
port of Le Havre, the construction of which was begun by Francois 1er in 1517. We shall consider the main
element of the Marquisat, namely le castle and its outbuildings. An understanding of its layout in the medieval
period is a prerequisite for considering its conversion into a foundry. Finally, we shall look at the water tank, the
last element of this Norman fort which is still standing.

THE CASTLE OF GRAVILLE
Ancient descriptions as entry data
The Castle of Graville was built by the Mallet family. From a military engineering point of view, its position at the
foot of a hill is in no way a disadvantage; artillery is unknown in the eleventh century. It belongs to a series of
castles protecting the mouth of the Seine before the construction of the citadel and harbour of Le Havre: Orcher, Tancarville and Lillebonne. Although it is not well-known for military actions, it has seen many wars: partial
destruction around 1350 by John the Good, siege of Harfleur by the English in 1415; it is set alight in 1563 during
the wars of religion by the garrison of Le Havre.

Figure 1: The fort of Graville, from the plan of Hieronymus Cock, towards 1550.
The castle appears with a castellated keep and a chapel with square spire.
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The squire of Gombard gives us a description of the castle around 1686 (H.M. Le Havre, rus 379)
Le premier [fief] appelé Graville, scis en la paroisse qui en porte le nom. Il y a un vieil et antien chasteau en
figure de forteresse à l'antique, toute ruinée et démolie par vétusté, paroissant y avoir eu autrefois pont-levis
et fossé à fond de cuve, dont partie serait remplie d'eau d'une fontaine qui s'y répand, servant
présentement d'estan où se peut nourrir et eslever carpes et autres espèces de poisson, desquels on tireroit
beaucoup d'utillité par la vente et distribution qui s'en ferait ez villes du Havre, Montivilliers et Harfleur,
distantes seulement d'une lieue. Au pied de ce chasteau est une moienne et grande court, plantée
d'arbres fruictiers, pommiers et poiriers, où il y a un vaste corps de bastimens antiques, à un bout desquels
est une maison, seulement propre à loger le fermier qui tient ce chasteau et terres en dépendantes, et en
l'autre une grande longue fonderie faite construire par Mons. le cardinal de Richelieu lorsqu'il en estoit le
seigneur propriétaire. Il y a encore en la mesme paroisse de Graville, en pleine campagne, proche le bois,
un autre vieil chasteau appellé Frilleuse, dont il ne reste que quelques vestiges, dépendant de celui de
Graville.
The fist [fiefdom] named Graville, situated in the parish which bears its name. There is an old and ancient
castle in the shape of an antique fort, all ruined and destroyed by age, it seeming that there used to be a
drawbridge and moat, part of which was filled with water from a fountain which flows into it, used at
present as a pond where carps and other species of fish may be fed and raised, which would yield much
profit from their sale in the towns of Le Havre, Montvilliers and Harfleur, distant of a league only.At the foot
of this castle is an average and a large courtyard, planted with fruit trees, apples and pears, where there is
a large ancient building, at one end of which is a dwelling, only fit to house the tenant farmer who holds this
castle and the lands that depend from it, and in the other a large long foundry which the cardinal of
Richelieu had built when he was its lord and owner.There is also in the same parish of Graville, in the
countryside, near the wood, another old castle named Frilleuse, of which only a few vestiges remain,
depending from that of Graville.

Figure 2: Plan of Le Havre and the plain between the hill of Ingouville and the Seine at the beginning of the
seventeenth century. Details of the castle of Graville BM Le Havre ms 716
A NAVAL FORTRESS
Unlike those of Orcher, Tancarville and Lillebonne built on the top of cliffs, the fort of Graville is placed on a
peninsula, surrounded on the south, the east and the west by the Seine marshes. In the centre of this dry land,
by means of excavations and fillings, a large mound of around four thousand square meters was erected. Thus
the motte was surrounded by ditches filled with water coming from springs on the coast, captured thereafter
under the water tank of Graville.
Several historians, beginning with Le Veziel in 1685, the count of Caylus in 1757, Pinel in 1824, affirm that iron
rings were sealed into the foot of the walls of the keep and ramparts to tie boats up. If the existence of these
rings is virtually certain, the description given by the count of Caylus of the castle built on the edge of the
Seine needs to be confirmed. The moats of the castle were fed by the springs of the hillside of Graville. It was
these springs which, once collected, formed a stream which flowed into the Seine.
We know that in 1342, Louis d’Espagne, Admiral of France, had gone to Graville, probably to the Castle, to
prepare a naval campaign with the ships in the ports of Leure and Harfleur. This castle, near which ships came
and tied up, was a true embarkation station with its nautical agents, known as “heleurs” and “sauveurs”, terms
defined by Auguste Jal in his Glossaire nautique, répertoire polyglotte de termes de marine anciens et
modernes.
For indeed the passenger vessels crossing the Seine would land in the inlet of Graville at the foot of the castle,
the moat of which is quite wide. The prévôté of Leure and of Harfleur states customary and acquired rights
owed for the crossing of the Seine at the Graville inlet in 1387.
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The historian Alphonse Martin continues with references to an extract of 1532 on the duties of the lord to provide all along the coast “posts to maintain the quideaux and fishing tackle and to give timber to pull and haul
with the capstan ships and boats to place them in safety”.
Finally a last item of information seems essential to understand the site. Guillaume de Marceilles informs us that
in the year 1525 on 15th January, from the effects of a very large tide or gale, twenty five vessels, trawlers for
mackerel and herrings, had been thrown or swept into the moat of the castle of Graville, It was not possible to
bring them back to the harbour of Grâce whence they had been swept. To explain this event, on should recall
that the channel of Leure, which is just the entrance to the entrance to the inlet of Graville, connected to the
new port of le Havre through the channel of La Barre. We may thus imagine a high spring tide which would
cover the salt marshes thus connecting all these areas together.
1n 1667 during the widening of the channel dug in 1611, the keel of a vessel of eighty feet was found near the
castle. It is therefore likely that this ship belonged to the stranded fleet in the moat of the castle and that it was
dismantled there. The answer might be found in a hydrographical and geological study of the Graville site in
the eleventh century when the lordship was created. Did tides regularly reach the foot of the castle as the
count of Caylus leads us to believe?
TOWWARDS MODELLING THE CASTLE OF GRAVILLE. SURVEY OF THE SITE AND CONSTRUCTIVE ANALYSIS
Thus the main building erected on this oval motte consisted of a more-or-less square keep, in the style of the
eleventh century initiated by Foulques Nerra, albeit on a lesser scale.
The archives of the scrivener give us some information on the works standing in the fifteenth century which it is
interesting to compare with the survey of the ruined building made by François Bartoli in the recueil
d’antiquités égyptiennes, étrusques, grecques et romaines written by le Comte de Caylus in 1761.

Figure 3 (left): Section plan elevation of the ruins of the castle by François Bartoli in 1761
Figure 4 (right): Photograph of the keep of castle of Orcher
These archives tell us of the filling of the breaches of the curtain wall, two years after a new English attack by
Henry the seventh.
A study of the levelling works executed in 1869 has allowed the archaeologist Albert Naëf to define
approximatively the layout of the first constructions from their foundations. We have, to date, no reference to
a survey on his part. He does, however, give us a short description of the works:
L'enceinte, carré d'environ 50 mètres de côté, était entourée d'un fossé profond que traversait à l'est un
pont-levis. Aux quatre angles se trouvaient des tourelles et, au centre du tout, un donjon carré. Les murs
d'enceinte, de deux mètres d'épaisseur, reposaient sur de grands arcs. De huit mètres en huit mètres, les
piles qui les portaient étaient renforcées par de puissants contreforts triangulaires; ils faisaient saillie du côté
des fossés et étaient complètement cachés sous terre.
The enclosure, a square of approximately fifty meters side, was surrounded by a deep moat which was
spanned on the east side by a drawbridge. At the four corners were turrets and at the centre there was a
square keep. The ramparts, two meters thick, rested ok large arches. Every eight meters, the piles they
rested upon were reinforced with powerful triangular buttresses, they projected on the moat side and were
wholly hidden under the earth.
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This system of buttressed piling brings us back to a system on posts, where the cross-beams are replaced by
relieving arches. The design of this stonework, well adapted to the damp soils, of Graville , allowed the
supporting of the higher courtyard. We can complement this description with the observations of Roessler in
1876:
Une autre tour devait être très haute, si l'on peut en croire un petit « croquis à la plume conservé à
Montivilliers, à la Bibliothèque, à l'intérieur «d'un Recueil d'Astrologie.
On the abbey side [north-east angle], the foundations have been exposed; they are speckled with black flint
and flanked with enormous buttresses, the largest of which, near the present-day dormant bridge, has the
shape of a polygonal tower. Another tower must have been very high if we follow a small pen-and-ink sketch
kept in the library of Montvilliers inside “an Astrology Compilation.”
The archives of the town of Montvilliers have not, at the time of writing, catalogued this drawing which appears essential for an understanding of the defensive system of the castle of Graville. The scriveners’ records
tell us for their part that the drawbridge was replaced by a fixed bridge in 1490.

Figure 5: Overlapping of cadastral plan of Graville in 1827. , plan of Amandus Roessler and author modelling
The location of the keep varies according to the authors. Alphonse Martin describes this keep as an element
engaged within the ramparts, referring to the Manuel d’archéologie française of Camille Enlart in 1904. However, Roessler’s plan of 1860 and the note of Albert Naef in 1869 both describe the keep as a building set in
the centre of the medieval motte. Furthermore the survey of Bartoli of 1752 shows a distance between the
ramparts and the stonework of the north face. The drawing of Amandus Roessler, naïve as it is, suggests a particular organisation very close to that of Naef. We shall see that its elevation above the foundry is extremely
precise despite the distortions of the drawing. Therefore we would subscribe more willingly to the “central
keep” thesis.
This was of pseudo-square shape, with sides measuring 5 or 6 fathoms, the masonry about 1.75m thick with the
exception of the south face which is over 2.60m. We cannot explain at this time this over-size. The east front
has three wide and flat buttresses which appear to contain the access doorway. The layout of these buttresses
seems a later addition, for the central one obstructs a doorway with a semicircular arch. Arrow-loops are then
fitted into the original bays and suggest a new access-point to the keep on the western side as per Bartoli’s
plan. Its internal elevation provides information on the flooring system: two cross-beams bridge the internal
space, resting on the east and west walls. The wooden floor must have been covered with baked clay tiles if
we note the large difference between the levels of the upper face of the cross-beams and of the start of the
reveals of the bays on the upper floor. The upper levels and all traces of timbers had completely disappeared
by the time of the survey. It is therefore difficult to determine its type.

Figure 6: Axonometric model of the site of Graville in medieval times
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THE CONVERSION INTO A FOUNDRY
The distribution of cannon foundries on French soil by Richelieu
By an order of 31 March 1627, Louis XIII ordered the creation of cannon foundries in the two harbours that
Richelieu liked particularly: Le Havre and Brouage (the latter shall not be executed). In the mind of the Cardinal, these foundries would avoid for him the many problems which beset him when arming the royal fleet. With
their help, he would introduce uniformity in naval artillery, in parallel with the uniformity that he was attempting
to introduce in the composition of squadrons. The choice of the Marquisat of Graville was in no way due to
chance since he purchased it from Georges Brancas de Villars, the governor of Le Havre.
The scriveners records for Le Havre contain, between the years 1627 and 1642, a number of deeds concerning
this foundry. Although they are insufficient to trace its history except in fragmentary form, their analysis allows
one to understand how it operated. The buildings of the castle, the land which surrounded them were at the
time rented to a farmer named Jean Deshays. Since it was dispossession of enjoyment during the course of a
lease, he was granted an indemnity of 380 pounds pour la récompense des maisons, granges et escuryes que
l'on aurait occupé pour establir la Fonderye audit lieu de Graville , “for compensation for the houses, barns
and stables that were to be occupied in order to establish the Foundry in the said place of Graville”.
The enterprise was organised by a master founder of Flemish or Dutch origin: Jean Van Quidertalem appointed by commission of the Cardinal on 4 September 1627. Dutchmen were at the time fashionable and
they were often emulated. Their influence, which can still be felt under Colbert, since it was to them that he
sent naval carpenters to acquaint themselves with their methods, was overwhelming when the French navy
had to be re-constituted. It was no lesser in the reconstruction of our fortresses and the conception of our harbours. Thus, without having to seek examples further than Le Havre, we see father and son De Wit, Dutch engineers, residing in Calais, contract with Richelieu for clearing out land, ditches and the construction of the ramparts of the city and citadel, drawing up plans and directing works of fortification, construct the Bassin du Roy
dock, one of the first in France to be fitted with lock gates allowing ships to be kept afloat at all states of the
tide. Later, someone named Estancelin is mentioned on several occasions. He turns out to be a businessman
who found in the transformation of the fortifications of Le Havre the opportunity to enter into profitable contracts. He particularly busied himself with metalworking enterprises. He is frequently referred-to regarding the
construction of iron gates and the balusters of the iron railings which enclosed the courtyards of the citadel,
the ironwork of gun carriages, etc. Estancelin quoted for works which had only a very tenuous link his main occupation. Thus in 1631 he wins the contract for the construction of the parapets and the earthwork banks of
the citadel and, in 1634, for clearing the land of the basin and the moats of the citadel
Le work of Estancelin at the foundry appears to have been fruitful, to judge by the surviving documents. In the
original workshop, he added a drilling workshop. The metal used in the foundry, copper and tin, was purchased direct by the king’s agents and delivered to the foundry. The same applied for tooling and equipment.
The machining workshop next to the foundry seems to have been working successfully as regarded the alteration of the calibre of the guns. Estancelin probably reocated there the forge and other equipment which he
had already used in Le Havre on other jobs. The plant in Graville busied itself mainly with forging bronze pieces.
Installation work:
The first fitting-out tasks probably consisted of the conversion of the outbuildings of the castle and of building a
timber-framed gallery 75 feet long, entrusted to Thomas Deschamps, a master carpenter of houses, on 18 September 1627, for an amount of 500 pounds.
Built hurriedly and in a hasty fashion, this plant was soon to betray its inadequacy and reveal the dangers it
presented. Less than two years later, pour éviter l'entière ruine et combustion de lad. Fonderie, qui auroit déjà
plusieurs fois pris en feu, à cause que le premier comble d'icelle aurait été posé trop bas, “to prevent the
complete ruin and combustion of the said foundry, which would already have caught fire several times, because the first roof timbers had been set too low”, they had to be modified. On 18 August 1629, Charles Bosny,
one of the master masons employed in the construction of the citadel, contracted with Jean Cavelet, sieur du
Hertelay who was in charge of the Cardinal’s business in Le Havre, a deal pour le rehaussement et ragrément
de la fonderie de canon du Roi, “for the heightening and refection of the King’s cannon foundry” of which
these are the main provisions.

Figure 7: Journal of Amandus Roessler, back wall of the foundry, Bibliothèque Municipale du Havre
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The façade of the foundry was to be raised on the old wall by 10 feet on 2 of thickness and 6 and a half fathoms in length; on the back wall the raising was also 10 feet on a thickness of 3 feet, which was that of the old
wall and a length of 8 fathoms.
Il se fera sur le fourneau une cheminée de brique qui sera posée sur quatre piliers de pierre de taille, et se
fera à chaque côté du fourneau une voûte pour établir à continuer lad. cheminée hors œuvre. Dans le
pignon du côté de l'allée sera fait une ouverture à établir une porte qui aura 8 pieds de largeur et par le
derrière y établir un carré de maçonnerie, lequel carré contiendra 4 toises sur la hauteur de 12 pieds.Plus
convient faire une cave qui sera voûtée toute de brique pour « mettre les lavures ou rognures de cuivre et
autres choses nécessaires pour la fonderie, laquelle cave sera de 15 pieds de longueur et 12 de large ou
environ.Plus sera fait une muraille hors œuvre de la muraille de lad. fonderie pour retirer les terres qui sortent
du puits de lad. fonderie, laquelle muraille aura de largeur 10 toises et demi sur la hauteur de 12 pieds, y
compris les fondements. A l'autre bout de lad. fonderie sera rompu un refend qui y est et y sera établi un
pilier de pierre de taille pour soutenir le refend de bois qui est dessus le pignon, et sera rehaussé de
maçonnerie de la hauteur de 10 pieds sur la longueur de 8 toises et 20 pouces d'épaisseur.
There will be on the fireplace a brick chimney which shall rest on four dressed stone pillars, and there shall
be on each side if the fireplace an arch to in order to continue the said fireplace out of the building.In the
gable on the alley side an opening will be made to fit a door which shall be 8 feet wide and behind set a
square of masonry, which square shall contain 4 fathoms to a height of 12 feet.Further, a cellar has to be
built which shall be vaulted all of brick for putting the drips and clippings of copper and all other items required by the foundry, which cellar shall be 15 feet long and 12 wide or thereabouts.Further, a wall shall be
built free-standing from the wall of the said foundry to hold back the earth that shall be extracted from the
well of the said foundry, which wall shall be 10 and a half fathoms wide and with a height of 12 feet including the foundations. At the other end of the said foundry a wall which stands there shall be demolished and
a dressed stone pillar shall be erected to bear a timber wall which is above the gable and which shall ne
raised with masonry to a height of 10 feet on a length of 8 fathoms and 20 inches thick.
The contractor had to sell the earth from the excavation of the cellar and the foundations. He was granted 40
pounds for these earthworks. He also had to finish all the work in eight days, to provide at his own expense all
materials and labour. He was allowed to make use of any stones, bricks, pebbles etc to be found below the
ground level of the castle, without demolishing anything that was standing, and of any materials hat he could
recover from the demolition of the fortifications of Harfleur. The agreed price for these works was fixed at 9
pounds 10 sols per square fathom of masonry, at 36 feet per fathom. The carpentry needed for this conversion
was executed by Thomas Deschamps, according to a deal signed the same day. It would be excessive to
quote all its clauses, but an exception must be made for two of them.
Deschamps was to fournir le bois du comble d'une galerie que « l'entrepreneur sera tenu de faire au-devant et
joignant la fonderie, qui « portera de longueur 6 toises et demie et 2 de largeur, et pour ce retirer les «terres
servant à faire les moules et chapes des canons et en mettre dans le « puits pour garnir les chapes, “supply the
timber for the roofing of a gallery which the contractor shall have to build in front and adjoining the foundry
which shall be 6 fathoms long and 2 wide and for this remove the earth used to make the moulds and straps of
the canons of the said foundry
…sera tenu de faire et construire une loge ou hanguart dans la cour dud. chasteau, de 30 pieds de long et de
14 à 15 de large, de bois de navires, et fournir le bois qu'il conviendra, et ce pour les moules des canons de
lad. Fonderie, “shall have to make and erect a shed or hangar in the yard of the said castle, 30 feet long and
14 to 15 feet wide, from ships’ timber, and to provide the necessary timber, this for the moulds of the canons of
the said foundry”.
The roofing of these buildings was made by Jean Le Marchand, plasterer, of both re-used and new tiles, for a
price of 475 pounds.
This work done, the setting-up of the foundry was complete and there does not appear to have been major
changes thereafter. At most, we find in 1638 an obligation being contracted by Guillaume de Lhory and Pierre
Boucher “master plasterers, roofers in tiles” to Le Roux d’Infreville to repair the coverings, work which may easily
be explained by the violent winds which often occur in the region of Le Havre.
The foundry will not give any further sign of activity after the death of its last director which occurred around
1642. It is possible that he was not replaced and that the establishment was abandoned. In any case, the administration of Mazarin was fatal to the navy generally.
After the abandonment of the foundry at the beginning of the eighteenth century, cannons were supplied by
the foundry of Conches (Eure); the hanger returns to its earlier function.
The architectural layout of the foundry:
Essentially, it is a row of three buildings. To the north, we find the former medieval chapel, which appears on
the plan of Hieronymus Cock converted to dwellings for the foundry workers. The rehabilitation work effected
by Vernisse in 1771 allow us to work out its dimensions. The building measured 15.90 x 7.50 from the inside bare
walls. The west façade flanked by two buttresses shows old high windows dating back to the original chapel.
The west front had a ground floor of dressed stone and black flint and a corbelled upper floor of timber panels
replaced by a façade of brick in 1771, the size and position of the bays need further and more detailed re-
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search. For we observe on this face a step which could correspond to the square-spired bell tower. The building, divided into six spans had two fireplaces back-to-back on a central partition wall.
The next building turns out to be the foundry itself. The western wall had seven buttresses. In the central part,
five windows with flat arches and one doorway were inserted in order to provide light to the totally blind original barn. Regarding the little foundry, it is difficult to date the opening of the semicircular-arched doorway. As
for the upper windows, these suggest the insertion of an upper floor, which could only have occurred in the
nineteenth century.
The south gable is perfectly known because of a photograph of the beginning of the twentieth century. It is
likely that the west front was moved back for the last two bays. This is a plausible explanation to justify the absence of a buttress at the south-west angle and the alteration to the gable windows which were used for the
ventilation of the barn. These were blocked-up in 1688 by the masons Doguet frères. These considerable works
consisted of suppressing the dressed stone fillet above the roof and various patching up of the masonry of the
fabric. They return in 1691 to repair the wall which closes the barn and the main floor of the foundry. The quantity survey associated with it allows the height of the foundry to be worked out accurately, namely eighteen
feet, i.e. 5.84m not including the foundations. The west face also needs further work; he only data available
concerns a quantity survey of the roof in 1688 with a complete replacement of a roof slope of 98 fathoms. Repairs to the main door are mentioned but no measurements are given.
The archives of the commission for historical monuments contain a reference to a plan and section of the substructure of the foundry. When the building was demolished, the lack of any cross-reference to the archives
makes this research difficult but it would constitute the most reliable means of re-constituting the whole of the
foundry.
THE WATER TANK
In 1786, the government had the water tank build by the officers of the engineers in order to collect its springs
and the work began with the assent of the civil administration of public land, with the condition that the military leave at least three or four inches of water for the needs of the parish. It is built at the foot of the hill at the
point where the water was taken to feed the moats of the castle. Miss Lemasson-Legolf tells us that “in July
1787, the ruins of the castle of Graville were demolished, the stones of which were to be used primarily for the
fountain which is being begun in this parish to bring water to Le Havre”
Its wide slightly convex stone front was visible from the main road before the construction of the town hall. The
remainder of the building is set into the hillside. In front, a little downhill from the road, was a large stone basin
serving both as a public wash-place and drinking trough for horses.
The water tank consists of a large circular room covered by a toroidal roof and a second vault over the central part. A circular wall takes up the load of these two vaults. The bond of white bricks is punctuated by limestone arched beams.
The cut flint façade, nowadays hidden by the town hall has a simple door and an oculus near the top. The
whole is covered in earth and has suffered some wear-and tear due to lack of maintenance but remains serviceable.

Figure 8: Plans, sections, elevations of the water tank of Graville, known as the Rotonde
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In 1791, the assets of the marquisat of Graville were sold off, except the water tank; in 1841 the municipality attempts to restore the springs of the old castle by contract with the contractor Marquant.
In 1847, concession and sale were concluded by the state to the municipality of Graville–Eure, the municipal
authorities were allowed to undertake work under the Fouache property with the aim of reviving the springs of
the old water tank. The Marquant firm was entrusted with this work by ministerial order of 1 February 1851. The
work was subsequently done as being of public interest, not being limited, Mr Marquant being entitled to retribution only in relation to the volume of water captured. His work went much further than the Fouache property, namely five hundred meters horizontally underground, but without success. The place was therefore left
abandoned until the Second World War, when it was used as anti-aircraft shelter.

Figure 9: The toroidal vault of the water tank
CONCLUSION
To conclude, the topics which still require investigation should be mentioned. Further work on the keep is required to get to know its upper parts, including the likely types of roofing. On the construction of lower courtyard, there are still many problems, such as the detail of the links between the chapel, its bell-tower and the
foundry. The rich documentation available in the departmental archives would allow much more than a
merely historical approach. Beyond the descriptive aspect, we are able to trace back the context and the
resolution process for some problems. The size of the projects, their development, their links with naval work will
give us new insights on this site of Graville which used to constitute a sort of rear base for the port of Le Havre,
from the time of its creation right up to the end of the industrial era.
The second essential point is to be sought in the logic of working on existing buildings. For the archives which
are being studies reveal an underlying system in the projects of the marquisat and a consistency in the rehabilitation decisions. The castle of Graville is certainly one of the most instructive in the marquisat and it concentrates, in a small area, many of the themes of the past centuries: Medieval military architecture, seventeenth
century industry, hydraulics in the eighteenth century. Does this not demonstrate that the history of construction remains an active discipline, and also tells the protagonists in the world of construction today that they
should be aware of the inevitable evolution of their buildings in the future?
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