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Gypsum external venders of Paris: history and fabrication

(“Gypsun is so uscful and so much used in the construction ot our homes; its dazzling whiteness adorns them and
makes Paris a city of gypsum. To this cold matter detying the wrath ol the flames, our city owes its quictness against

tirc accidents.” Translation, L.¢ Dantee)

« A Paris et dans ses environs on en fait une immense consommation pour construire les maisons. (...) de maniére
qu'un batiment, depuis le sol du rez-de-chaussée jusqu'au grenicr, peut étre enticrement recouvert de platre, et

paraitre composé d'une seule picce de cette maticre. »
J. Claudel et L. Laroque, Pratique de I'Art de Construire, 1850, p77

(*"T'here is such a huge consumption |of gypsum]| in Paris and its surroundings to build houses ... that a single
building, from the ground floor to the attic, might be covered with gypsum, and seems to be made by a single picee

of this material.” Translation, Le Dantec)

Nineteenth century: industrialization

The first scientific investigations of gypsum were of Antoine Lavoisier during the cighteenth century, then Henri
L.e Chatelier during the nincteenth ¢entury. They helped develop understanding of processes such as the calcining
of gypsum, the mixing, and the sctting. Lavoisier wrote the formula of plaster hydration, a process known as

mixing| 8] :
CaSOy, 17210 4 372 H-0 — CaSOy, 21120
(Plaster powder) (Water) (Gypsum)

A better understanding of gypsum, led 1o a more ctficient way to produce it The first machines to grind it and
calcine it were designed as soon as the end of the cighteenth century to produce a thinner powder, a whiter
product. The first furnaces and grinder were used in the middle of the nineteenth century and fargely spread in
factorics by the beginning of the twenticth century. Industrialization of the sector followed the galloping
urbanization of Paris and its suburbs, with a highcer demand for gypsum for everyday construction. An author
compares production of plaster during the nincteenth century with the production of bread: “le platre n'est pas. a

Paris. sans analogie avec le pain. Paris « besoin chague matin, de sa ration de pldtre frais.’|9]

(“In Paris, gypsum plaster is not without comparison with bread. Every morning, Paris needs its fresh bread

supply.” Translation, L.¢ Dantec)

These new ways ol production and use of machines slowly changed the materiality of the powder (I'ig.2).












Gypsum external renders of Paris: history and fabrication

*  Gypsum :in at least four different forms according to the temperature the stones were at and their
proximity to the lames :
- Underburnt gypsum (< 130°C)
-~ Hemihydrate @ and B (130-150°)
- Overburnt
- Anhydrite I (200°CY)
- Anhydrite 1 (220-350°C)
. Calcium carbonate: resulting from of having sedimentary rocks (limestones) extracted at the same
time as gypsum. Quarrics had difterent amount of calcium carbonate in the gypsum strata, from 3 to
13% (Table.1).

. Coal and ashes: resulting trom the burning of wood. Workers testitied that replacing wood by coal or
bituminous coal did not provide a plaster suitable for construction.
. Quartz and silica: resulting from dusty quarrics, and beating on the ground... A wealthy owner| 17] of

quarrics as soon as the cighteenth century complained that the dirtiness of” his quarrics and his
workers would spoil the gypsum plaster.
. Lime perhaps, if the temperature in the furnace reached 800°C.

Different studies were done as carly as the nineteenth century (Table. 1) and more recently to clearly say what
gypsum plaster comprises. The studies agree on saying that there is between 4 and 20% of caleium carbonate, a
bit of quartz (not always), a bit of silica, somc oxides, picees of coals (I'ig.5) and the rest is gypsum.

Table 1. Gypsum plaster exhibited at the 1878 Exposition universelle in Paris. In. Gustave Oslet, Cours de
construction. Matériaux de construction et leur emploi, Paris, 1885, Archives du Musée du Pldire
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Gypsum external renders of Paris: history and fabrication

Masons created the type of gypsum plaster they needed by beating the gypsum and screening it. These operations
led to gypsum plasters with extremely different granularity.

Mixing plaster.

The mason gently sprinkled the gypsum powder on water until they merged and then mixed it with his trowel to
obtain a paste. The amounts of water and plaster also depended on which type of paste the mason needed.
Usually, a normal paste for a gypsum rendering would contain half plaster and half” water. Masons put less water
to have a more resilient plaster with less porosity and a quick setting: useful for joints. They put more water into
the paste for pouring gypsum plaster into cracks and for some layers of renders.

Application of gypsum external renderings following treatises from the seventeenth, eighteenth and

nineteenth centuries

Treatises|20] from 1691 until 1885 have been used 10 develop this model of traditional application of gypsum
renders. This is how it was done before industrialization changed the material too much and before the
knowledge of this manner of production and use disappeared. The application followed these steps:

!

The wall, either made of rubble stones, bricks or timber-framed structure with stone, brick, or gypsum
fillings should be brushed and soaked with water the day before the render is applied. Timber lintels
and structures should be riddled with nails or grooved for a better bonding.

~  Renders should never be applied in temperatures below 5°C or over 35°C, or when it rains.

~  Ornamental features (mouldings) were always made before the renders were applied.

~  The gypsum rendering was composed of four layers depending on the state of the wall (Fig.6):

—  Renformi: if in a bad state, the wall was put back in shape to insure its flatness. A compact
gypsum paste was made to fill the holes and make the joints. Bumps were planed off.

- Gobetage: A quite {luid gypsum paste is cast upon the wall with a wide brush, quickly the
mason unified the layer with his hand. The layer is feft to set.

- Crépi: A quile compact paste is made with the ¢répis, the leftovers of gypsum on the top of the
horschair sicve. This gypsum plaster was cast on the wall with a brush, a trowel or the hand. The
layer was then unified quickly with the back of the trowel. A Berthelée trowel was then used to
groove the layer with its toothed side.

—~  Enduit: A more fluid paste is made for the final layer with the plaster from the horschair sieve. 1t
was cast and spread with a trowel. Then, when the plaster sct, the layer was cut with the sharp side

of the Berthelée trowel in order for the whole wall to breathe.

Altogether, the laycrs can reach a thickness between 5 and 12 em.
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Gypsum external renders of Paris: history and fabrication

- Rainwater flow: mouldings on the tacade insured that lowing water did not wash the facade away, but
encouraged formation of drops that would falt to the ground. Cornices on top, string-courscs at cvery
floor, and external window frames arc part of these features.

- Walter splash: when they meet a plane surface, raindrops throw other smaller raindrops around. causing
dissolving of the render. This was prevented with a metal (lead or zine) sheet over the string-courses
and a difterent material tor the base.

-~ Capillary rise:  water from the ground rises through the foundations of the building and exits the wall,
going through the mortar, joints and renderings o get out. This water is often in liquid form and cause
damages to gypsum plaster.

Rain

Hot air
and
steam

Paving-siones
on sand

Natural
drainage
system

Ground water
capilarty rise

Figure 7: Cvele of water through seasons inside a stone wall with gypsum renderings (Tiffanic Le Dantec, 2015)

Conclusion

The long lost strength ol gypsum external renders was certainly due (o the heterogeneity ot its composition, the
highly skilled savoir-faire of the masons who knew, after five centuries practising gypsum plaster, how to make
it last Tonger. The design of the facade, skiltully avoiding water flow on the surlace of the renders also adds to
what onc can consider gypsum architecture.

‘The aim of this paper was (o expose the first clements of rescarch on the gypsum external renders of Paris. Its
aim was also to ask questions, to be able to carry on rescarch in this direction through the thesis and through the
rescarch programme led by the 1LRMIL
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Gypsum external renders of Paris: history and fabrication
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