WZHSEHS 11-B552006-000017-01 M7l g4t Heizic Z 4ho{M L2 QA4
GL Dutch Water Defence Lines of World Heritage FORTRESS NAARDEN

THE NAMHAN s THE NAMHAN

S ANSEONG %

S T U D I E 8§
S E R I E S

SANSEONG

fortifications form a cross-section of the military building practice from the
17th until the early 20th century. Every historical layer is very well preserved g ; Ol 12 Z] 12 :'1—:'
and some parts of them are unique. The great cultural and historical value A )
of the fortifications was underlined in 2021 by the fact that the complex

became UNESCO World Heritage, as part of the Dutch Water Defence Lines.

In January 2016, the fortifications of Naarden were transferred from

the Dutch State to the Monuments Foundation, a private organisation,

completely focussed on the preservation of monuments. The author of

this book works for the foundation and is responsible for the research,
restoration, and preservation work of the fortifications.

The book describes the history of the fortifications, against the background
of the military history of the Netherlands. The last chapter of the book is

dedicated to a comparison of brick production, application and restoration
between South Korea and the Netherlands.
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Bricks and Joints in the Netherlands



The start of a cooperation

During the visits of the fortifications in and around Seoul and those of Naarden, many aspects
of history, research, restoration, and preservation were discussed. This exchange of knowledge
and experiences was of great value to all. One of the aspects discussed was the use of bricks.

Where bricks are the most common building material in the Netherlands, the use of bricks in
Korea is relatively limited. Still, where they are used, the bricks are very present and their
structure and finishing very distinct. This makes it interesting to do a comparative study of the
use of this material in the two countries. This chapter is a first step in that direction. What are
the general characteristics of bricks and masonry in the Netherlands? How does the situation
in Naarden fit into those characteristics? What are the restoration experiences with the fortifi-
cations? How does all of this compare to the bricks and masonry as it has been seen during the

trip of September 2022?

Bricks in the Netherlands

Bricks are artificial stones, made of baked clay. The technique of their production and use was
brought to the Netherlands by the Romans, about 2050 years ago. When the Roman Empire
collapsed, in the 5th century, the knowledge about bricks disappeared. About seven centuries
later, around 1200, it remerged in the Netherlands. Brick started to be used again. Clay was
available in abundance due to the many rivers crossing the country, and it wasn’t long before
bricks became the most important building material.

The history of bricks in the Netherlands knows two distinct periods. The first is the period from
their reintroduction in the beginning of the 13th century, until the late 19th century. This peri-
od can best be described as the period of traditional brick manufacturing: bricks were made by
hand and baked in traditional field-ovens.

The second period is the time from the late 19th century until the present day. It is the time
of industrialized brick manufacturing. During that period the production process became more
controlled, giving the possibility to create virtually any brick imaginable. It is also the time
that the load bearing function of masonry was taken over by concrete and steel skeletons.
Bricks were used as a finishing of the facade, making the possibilities and variations in masonry

endless. This chapter focusses only on the first period of brick manufacturing.
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Fig. 136. The Ruins of Teylingen. A castle constructed of bricks in the early 13th century.
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The production of bricks in the Netherlands

During this whole period, bricks were made in more or less the same way. After preparing the
clay for brick production, it would be stored in stacks. Lumps of clay would be taken from
those stacks and be forced into a mould by throwing and pushing it in by hand. The mould had
a rectangular shape in the size of the brick. The throwing and pushing of the clay ensured that
the whole mould was filled, resulting in a solid, homogenous rectangular block. After taking
it out of the mould this unbaked block of clay would be left to dry on a drying field. Once dry
enough, the blocks were ready to be baked.

The baking of bricks would be done in a field-oven: a large quantity of unbaked bricks was
stacked to a pile, with tunnels running through it. Fire would be lit in the tunnels, turning the
stack into a huge forge: the field-oven. The outside of the stack of bricks was smeared shut
with clay. Parts of the top were left open or were given chimneys to ensure the transport of
hot air. The fire was kept going for days, slowly baking all the bricks in the pile. When the
bricks were baked long enough, the pile was left to cool off. After that, it would be taken

apart and the bricks would be sorted by quality.
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Fig. 137. Walls of a permanent field-oven from ca. 1872. The unbaked bricks would be stacked between the two walls.
The openings in the foot of the walls are the openings for the fire to bake the bricks.
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Fig. 139. Schematic drawing of a field-oven. The upper left part of the drawing shows the floorplan. It shows
the fire-tunnels through the stack. The right part of that plan shows the top of the stack with chimneys for the
exhaust of the hot air and smoke. The bottom part of the drawing shows a section of the oven.
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Fig. 140. Detail of the stacked bricks. The stack is supported by a wooden structure. It also shows on the right
side of the section in figure 139. At the bottom of the stack the tunnels for the baking fire are visible.
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Fig. 141. Photo of a field-oven around 1920. It shows the gigantic quantity of bricks that could be produced in such an
oven.
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Fig. 142. Detail of a drill-core taken in
Naarden. The yellow stones on the right,
form the outer layer of the wall, exposed
to the weather. They are of a harder and
denser quality than the orange bricks
that form the core of the wall.
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Early field-ovens (13th century) had a capacity of 10.000 bricks. This had grown to ovens with
a capacity of 500.000 by the time the fortifications of Naarden were under construction (17th
century).

The quality of the bricks depended on the position they had in relation to the fire during the
baking process. Stones directly exposed to the fire would be deformed and most of the time
not useable. The stones in the centre of the forge, closest to the fire, would be thoroughly
baked, resulting in dense, hard stones. These were stones suited for harsh conditions: on the
waterline of walls, as pavement for streets etc.

The stones on the outside of the pile would be of a very soft quality. Some of them wouldn’t
be baked at all. If even useable, these bricks were only suitable for non-loadbearing walls on
the inside of buildings. Between those two extremities lay all the other qualities of brick.
Their different qualities can be distinguished by the colour and the weight of the stones, but
also by the sound they make when being hit against each other. A well clacking sound shows a
harder quality of brick. Softer bricks make a duller sound.

For a building, different qualities of bricks would be used for different parts of the building.
This is for example very well visible in the drill-cores taken in Naarden. The cores show that
the outer 30 centimetres of the walls were made in a harder, denser brick. This is the part
of the wall most exposed to water and frost. The deeper parts of the wall were made with a
much softer, orange coloured stone.

Over the years, the basic principle of brick production, as described above, didn’t change
much. It was, however, professionalized. Improvised field-ovens were replaced by permanent
ones around the 15th century. Brick factories became more common. Over the centuries it
resulted in bricks of a better, more constant quality and size. During the 19th century the pro-
duction and baking process were mechanized further and further, resulting in the more sophis-

ticated bricks of the second period.

Some general properties of Dutch bricks

Historic bricks come in many different shapes, sizes, and colours, depending on the period and
place of production, the type of clay that was used and the production process involved. How-
ever, there are some general things to say about the properties of bricks.

Concerning size and shape; older bricks are usually bigger and show more irregularity and dif-
ferences in size, the newer ones are smaller and show less variation. There is a big difference

in size between the bricks from Teylingen (13th century) and those in Naarden (17th century).
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Fig. 143. View of the inside of the keep of Teylingen. Medieval bricks (13th century). The walls show the traces of the long

building history of the castle.
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Fig. 144. Detail of the castle wall of Teylingen. It shows the
irregularity in shape and size of the medieval bricks (13th
century).
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Regarding colour: red/orange bricks are made of a clay holding a large percentage of iron-ox-
ide. The yellow ones are made with a clay holding a large percentage of lime. When the brick
is darker, it is usually denser and harder. A dark purple brick is harder than an orange one.
Black bricks can be made by smothering: introducing smoke producing combustibles into the
fire during the baking process and shutting of all the openings ensuring the smoke will stay in
for a longer time. This also reduces the amount of oxygen in the baking process. It will result
in bricks that are black through and through.
Looking at the drill-cores from Naarden again, one can say that the bricks in those cores are
made of two different types of clay. One holding more lime, the other holding more iron-ox-
ide. This most probably means that the bricks were produced at different locations. They were
sorted specially for their specific application.
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When producing bricks, the mould was sprinkled with sand before putting in the clay. This oPII HOFE Tz NERE. HU| HERCH 2 O YMst WAooz x| MR 2E. 23 EE 2 HE ZUS M3 7|4 Z2EL20| 4{0]
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made it easier to remove the clay once it had been pushed into the mould. The sand was left Fig. 146. Detail of that masonry, clearly showing the bricks of that  Fig. 147. Detail of a wall in brick (left) meeting a wall made of
period are smaller and all have a similar shape and size. Making the brick-concrete (right). The concrete consists of large chunks
on the raw brick and baked with it. This gave them a rough and sandy look. The sand used, brick bonding much more regular than that of Teylingen. It shows of brick mixed with a lime-based mortar. This concrete dates
how production methods have improved over the centuries. from ca. 1890.
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could influence the colour and texture after baking. Another technique was to use water or oil
in the mould instead of sand. This would result in smoother bricks, without the sandy texture.
The last thing to mention is the condition of the clay. Clay can be meagre or rich. Meagre clay
holds more sand, rich clay less. The meagre clay will result in a more porous brick and is less
subject to shrinkage during drying and baking. On the other hand, rich clay results in a denser,
and usually smoother brick. The clay itself feels fat and is more plastic. By adding sand, a rich
clay can be made more meagre. The density of the brick influences its water absorption. This
is a very important factor to take into consideration when looking for the right bricks and mor-
tar to use for restoration work.

When specifically looking at fortifications, there is one other use of brick that is important to
mention. This is the use of chunks of brick as a coarse aggregate for concrete. From the 1870’s
until the late 1890’s brick-concrete was used for the construction of military buildings. This
concrete consisted of chunks of brick of about 3 to 5 centimetres large, mixed with a relative-
ly dry mortar of lime, sand, and water. It was about as strong as regular masonry but much
cheaper to produce. It is a very specific product that can be found in fortifications all over the

Netherlands.
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Fig. 148. Drill-cores taken in Naarden of various types of concrete. On the far right, brick-concrete from 1878.
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Naarden

With this general information about bricks in mind, it is interesting to look at the situation in
Naarden. At first glance this situation looks pretty straightforward. There is masonry from the
17th century, when the bastioned trace was being constructed, and there is masonry from the
19th century, when the bombproof buildings were built within the perimeter of the 7th century
fortifications. The practice, however, is much more complicated and nuanced. This has every-
thing to do with the logical fact that during all the years of their existence, the fortifications
have been exposed to war and weather, causing them to deteriorate. So, reparation and res-
toration work have been a constant part of the life of the fortifications. As a consequence, the
walls form a patchwork of reparations and restorations from different ages. Every part of the
walls is different and has its own peculiarities. Each new restoration project needs its own re-
search, before, during and after the work takes place. Here below, a few of the restoration ex-

periences of the last years are described, showing the diversity of the work.

The complex historic layering of the Oud Molen bastion

The sea front of the Oud Molen bastion and the connecting curtain wall have not been touched
in over seventy years. Large parts of the bastion are still in their 19th century condition and
show a lot of the natural deterioration that will happen to masonry when it is not taken care
of. Joints that have fallen apart, plants that grow in the walls, broken bricks, etc. Eventually,
when nothing is done, the wall will fall apart.

A stretch of about 40 metres of the front of this bastion has been restored in 2018 and early
2019 (that is about fifteen percent of the whole area). The work consisted of taking out the
loose and broken bricks, put the good bricks back, replace the broken ones and renew the
missing joints. For this, bricks were selected that would blend in well with the existing ones,
not just by colour but also by physical behaviour (hardness, density, water absorption etc.).
The same was done with the mortar. For this a mortar recipe was chosen with a high amount
of lime and a very small amount of cement. The mortar was tested three years later, in April
2022, to see if it stayed compatible with the existing brickwork in the longer run. It turned out
it was still a good combination. For future work this mortar recipe will be used at other loca-

tions as well.
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Fig. 149. Map of the fortifications of Naarden, showing the locations where the here described work took place.

1: the sea front of the Oud Molen bastion. 2: the flank of the Turfpoort bastion. 3: the fagade of the barrack building. It is located on the
Orange bastion.
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As already mentioned in previous chapters, every restoration project in Naarden is accompa-
nied by historical research, on-site. In the case of the Oud Molen bastion this turned out to be
very telling.

To carry out the restoration properly, some parts of the wall had to be taken apart. This
showed the complex historical layering of the masonry. It turned out that during the 19th cen-
tury, the outer layer of the walls had been removed and replaced. It left a cavity between the
original 17th century wall, and the new layer built in front of it. This cavity varied between two
to twenty centimetres in width. Throughout the years, this new outer layer was restored in
several stages. All this time, similar bricks were used, making it hard to tell the different stag-
es apart. It made the patchwork of repairs complicated to interpret. It shows the importance

of careful restoration, nothing is what it looks like, and nothing can be taken for granted.
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Fig. 151. Detail of a damaged part of the wall. The
outer layer of the brick work broke loose. This
is caused by the use of too much cement in the
mortar and bricks that are too dense compared to

the existing ones. Over time the cavity behind it
Fig. 150. The damages visible in the sea front of the Oud Molen bastion:  fjjled-up with earth and vegetation, causing it to
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plants growing in the masonry. Joints missing. Bricks broken. Etc. break out further.
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Fig. 152. The wall during restoration work. Fig. 153. The restored wall.
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1- Eroded earth work _ _ ) Fig. 156. View of a part of the demolished wall. Here it A5 (1EHA|)7} 0§M 8| ZXYBICL,

2: Existing concrete slabs, placed in the past to improve the water resistance of is clearly visible that a new wall has been constructed Fig. 157. Part of the wall during the restoration. The phases 2 through 5
the top of the wall. They are cracked and large parts have disappeared. in front of the existing 17th century core. are all visible here. Number three points out one of the three apertures
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3: The top covering used to be smeared with cement. This layer is eroded,
cracked and large parts have disappeared.

4: The outer edge of the top covering breaks loose

5: Cracks in the top covering cause the infiltration of water

6: Lateral cracks cause masonry to break out

7: Over time cavities fill up with earth and vegetation worsening the problem

8: Large quantities of joints are missing

9: Lateral cracks run over almost the entire height of the wall at some places

10: A cavity deeper inside the wall, caused by reparations in the past
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Fig. 155. The same cross-section after the work was done:

1: The earth work restored

2: The concrete slabs have been removed

3: The top covering of the wall has been smeared with a new layer of dense
mortar

4: The outer edge of the top covering is restored. Some parts have been
replaced

5: The cracks have been repaired. Small ones poured-in with mortar, wide cracks
filled out with new masonry

6: The top 1-1,5 metre of the wall has been replaced over the depth of 1-1,5
stone. As many existing bricks as possible have been reused (about 40%
average)

7: The joints of the masonry in the lower part of the wall have been replaced
(varying from 50 to 90% depending on the condition of the existing work)

8: Lateral cracks still exist but are consolidated in healthy restored masonry

No work has been done on the cavities deeper inside the wall. These new parts
of the wall stand stable on their own. Connecting them to the inner core of the
walls or filling up the cavities, will bring more risk of instability and new damage.
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visible on this picture. Deeper inside the wall the 17th century core
(phase 1) is still present.
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Fig. 158. The different phases in the history of the wall of the Oud
Molen bastion;

Phase 1a: the building of the walls in de 17th century

Phase 1b: erosion of the walls due to lack of maintenance

Phase 2: replacement of the outer layer of the wall in the 19th
century. Causing cavities inside the wall.

Phase 3: Over time this outer layer has been repaired. Apertures
were cut in the walls to connect the new with the existing work.
Phase 4: The outer edge of the wall covering was completely
replaced

Phase 5: Various reparations in the 1950’s
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Turfpoort, how choices from the past lead to restorations in the future

Restoration techniques from the past can sometimes cause more damage to the walls than
intended. This is what became clear while doing restoration work on the masonry of the flank
of the Turfpoort bastion. This area was restored around 1966. At that time, the upper two me-
tres of the wall were completely renewed over a depth of 30 centimetres. This was done with
a mortar with a relatively high amount of lime, and this was well compatible with the 17th
century masonry of the rest of the wall. In a later stage this masonry was given a treatment
to make it water repellent. Together with that, the joints of the 17th century masonry were
replaced by very superficial, cement-based joints. The combination of these two interventions
caused the water transport in the bricks and mortar to be disrupted. Due to frost the original
yellow bricks from the 17th century started to crack and deteriorate, endangering this rare his-

torical material.
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Fig. 160. The wall of the flank that has been restored in 2022. This picture shows the end result. The loose parts of the
bricks were removed, the joints with cement-based mortar were taken out and new joints with a lime-based mortar
were put in.
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Fig. 162. The outer layer of many of the yellow bricks breaks
loose.
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Fig. 161. Detail of the flank. The upper part,
in a dark red brick, was renewed around
1966. The lower part, in the yellow brick,
is still original 17th century masonry. The
restoration in the 1960's was done with
bricks and mortar that match well with the
17th century masonry. Later interventions
caused the yellow bricks to deteriorate.
With the renewal of the joints in 2022, this
deterioration process should be stopped.

121163, 20| ZH ZH2 202 2| |0 4= ULt
Fig. 163. This cracked outer layer can be removed by hand
easily.
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Fig. 164. A patch of masonry
where the outer layer cracked
loose and was removed
during the restoration.
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Fig. 165. With the removal of
the joints, all the cracked parts
of the bricks were removed
as well.



In 2022 the loose parts of the yellow bricks were removed; all the cement-joints were taken out
and replaced by joints of a lime-based mortar (the same recipe as used in 2018 on Oud Molen).
This restoration again showed the importance of compatibility and the danger of making stones
water repellent. This almost always causes damage to historical masonry and can’t be undone.
The historical research on-site also showed some interesting things. First of all, the 17th cen-
tury masonry shows a patchwork of reparations too. So, reparations were not restricted to the
19th century alone and have been taking place throughout the whole existence of the fortifi-
cations. This is not surprising, but it is always good to have on-site proof. That these interven-
tions could be very drastic as well, was shown by the excavation of a part of the wall, hidden
underneath the earthwork of the bastion. This hidden part was still in its original 17th century
state. It showed that originally, the top part of the wall had a much more sophisticated detail-
ing. At a certain moment this was replaced by a simpler version. Besides that, it also showed
that the brick wall of the flank had been added later. For a certain amount of time, this part of
the wall consisted of an earthwork alone and had no masonry revetment. Some of these things
were already discovered in the 1970’s but the work of 2022 added extra proof to the theory.
Unfortunately, it is still unknown when these large interventions took place.

For future research it is important to keep all these layers and historic traces intact as much as

possible, document them in detail and make them available through publication.

The aesthetic aspects of masonry: the play of bricks and joints

The two projects mentioned above were mostly focussed on the technical and historical as-
pects of the masonry. However, masonry also has a very important aesthetical side. Depending
on the situation at hand, this is of more or less importance. The masonry of the fortress walls,
for example, is very straightforward. It represents mass production. After all, they consist of
almost 25.000 m2 of masonry. Here, the aesthetic aspect is of secondary importance. In more
representative buildings however, this is different. The interplay of joints and bricks forms a
composition with an importance of its own. During construction the mason and the building
master made very conscience choices. They varied the width and finishing of the joints. They
put together different bricks to form a tapestry of colour and structure. Bricks were polished
to make them shine redder or more orange. Sometimes the joints between the bricks were re-
duced to just a few millimetres making the masonry look like a plane of only bricks. The varia-

tions are endless.
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Fig. 166. Detail of the new joints. They were put in, in such a

way that the joints follow the irregular surface of the bricks.
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Fig. 168. The excavated
part of the original wall
(ca.1680). The top of the
wall used to have a much
more sophisticated
detailing.
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Fig. 169. Detail of this
excavated wall part.

at=at HEtEo| HED Fi=, 1 AN Hla

12 167. {2 S 22 ¥E B2 (SHIER BA|) Z0| ZHZx9|
E7%st 222 Mujo| Ay} BAE|RSS o0t E3 o] HE
2 2 WSRO o= Mgl it

Fig. 167. The irregularities in the masonry, like wide joints
and small parts of brick (pointed out with the arrows),
show that a part of the wall has been renewed. These
bricks are also of a darker colour than the others.

124170, 25 A¥o| YRS CIHYE Agel Hurt g Husict.
Fig. 170. The detailing of the top part of the wall today. It
is less subtle than the original one.



When looking at Naarden this aspect of masonry is best visible in three buildings: the Utrecht . S
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Gate and the two richly decorated barracks that lay close to it; the one of the Promers bastion

and the one of the Orange bastion. Here, for clear aesthetic purposes the masons have made a AfM HFT & IZ2HEE= CHEE HE 2X9| 7|aH™, AN ZH0|| LSSIRUCE st Aztof ezt &
composition of different coloured bricks, joints, and even natural stone. = W7\ 0|HQl H2 ZSQREo| XI0|7t oL, M2 O|MOZL: 1R FRSICL OIE S0 QM HH2 79|
The barracks of the Orange bastion was restored in 2020. Part of the work there, was to make 25,000 HZ0[EQ HE LXE 85[0, 01 HHEER2 T MAHS0|C o7|M MO|N ZHE A&l 22
restorations from the past less outspoken and let them blend in better with the rest of the OlL}, & O HEME U= HS0AM = AZ0| CIECL S0t HEQ| AT & XHHE SRt 142 Yot
facade. This was done by painting bricks with a transparent dye and by finding a joint that A48 IPHo| M 3ot AN HOI2 F=0| Zut 0tR2|E CHYSHA oh= 012 MEeH MElZ L HEe ER =
looked better next to the existing ones. In previous restorations a standard joint was used, and BIEXSIFEH|, ME CHE HES TE6I0] Alnt 1x0| BL|E ZFSIH 1, HES HOISIHAM o §2| E=
that didn’t fit in very well. Another type of joint would make interventions in the facade less O 802 YLIEE RUCt MZ2= HE Af0|Q] & 7142 T R L2|0|HE £0| HEE0H 0|F0{T 5iLte|
disruptive and let the original, subtle decoration stand out more. By testing different tech- HXZ HO[A H=st7| < 3iLCt
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121172, SEHE2E (Graveland)?] EEHIEO0IS 121173, LIZ2H QA L T2HO{A B2 okAle| L2 12! 174, LI2G QM L T20H|o{A HE aiAto)
(Trompenburgh) 4. HOLEl HE ALO[] EE2 HE X, HIM HE2 glofst ER QIS0{FCH CIE HE X 2 F2M HE2 H0|Y HapM
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Fig.172. Trompenburgh palace in ‘s Graveland. =7} &1 0j23}C}, Afgtolct.

The joints between the polished bricks  Fig.173. Naarden, the barracks of the Promers  Fig. 174. Naarden, the barracks of the
were made as thin as possible and were  bastion. Different structures of bricks. The Promers bastion. Different structures of
coloured red to completely cover up the purple bricks were made of a meagre clay. bricks. The dark red bricks are softer than

12 171. S2HEZE (Graveland) 2| EEHIRHOIS (Trompenburgh) 4. HED E& 7F 45 XE. TEM HEL 16t Ho|= & HotE| joints. The sand of the mould is still visible on the  the rose-purple ones. This difference in

FHO| HatM HERC EHQICE surface of the bricks. The yellow stones were  hardness and density is something to
Fig. 171. Trompenburgh palace in ‘s Graveland. The interplay between bricks and joints. The orange bricks are polished to made of a rich clay. They are much denser consider when choosing a mortar recipe
make them look smooth and stand out from the surrounding purple masonry. and smoother than the purple bricks. for restoration.
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Fig. 175. The fagade of the barracks that was restored in 2020.

BRICKS AND JOINTS in South Korea and the Netherlands, A FIRST COMPARISON

3t

21 176. 2l Mol HEo| Chitt SRS MAS HOFE MR BB,

Fig. 176. Detail showing the different types and colours of bricks in this facade.
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Fig. 177. Reparations of the masonry from the 1980's. They
stand out very much and disrupt the harmony of the facade.
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Fig. 178. By colouring these reparations with a mineral-based

transparent dye the facade becomes more of a unity again.
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Bricks and Joints in South Korea

22179, Hotiky YHo| B
Fig. 179. View of the wall of the Namhansanseong Fortress.



The masonry in Seoul and Gyeonggi-do

The masonry seen on the trip around Seoul in 2022

How does all of this compare to the masonry seen on the trip along the fortifications in and

around Seoul in September 2022? At the following locations, bricks were present:

Sungnyemun Gate: a brick parapet underneath the gate’s pavilion, wide joints.
Changuimun Gate: a brick parapet underneath the gate’s pavilion, regular joints.
Sukjeongmun Gate: a brick parapet underneath the gate’s pavilion, regular joints.
Hongjimun Floodgate: a brick parapet underneath the gate’s pavilion, wide joints.

Namhansanseong Fortress: the parapet of the walls is made of brick, wide joints.

Hwaseong Fortress: a diverse use of bricks and joints; parapets, towers, gates etc.

12 180. Mol 20| B ofE2 M, S1M, 22 T L2k BE3} Yubsol SO E|oj Lt
Fig. 180. The Changuimun Gate. The brick parapet shows bricks in black, grey and a brownish yellow. It has regular joints.
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Fig. 181. Detail of the Sungnyemun Gate. At the bottom of the picture the parapet with the wide, projecting joints is visible.
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During the visit there wasn’t much time for close, detailed research. Some of the masonry
parts could only be looked at from a distance. There were, however, plenty of interesting
things to see, both technical and aesthetical. The latter was the most striking. The masonry
of the fortifications has a very clear aesthetic that differs a lot from that of the Netherlands
in the period before the end of the 19th century. Some of the damage patterns are caused by
those aesthetic choices. It is therefore interesting to look at the aesthetic aspects first, before

switching to the damages.

U o B N W I E g M oS or
g WA ool = ol © X0 m
) ® U= H o~ fol
< oo g =S - R TR )
o X o E oo H > 2
TR L m L0 o oz I =
Ki onw |_./|._2 <4 S = ol LS
- rl oo <0 - O 0 = Ko ﬁ
T g = W B s 0w g
7ol JIo o 53 & Bl = W 0
I 37 W [%: ol [
4w s &+ n o o L
oSz =T W oH o S
of o m = o om Ko B oKL 10
= = m N o .= N ml b H
0ol 4 2 2 o gy W S oo X =
Z, o o = 45 wp O i e
0o 3 Bl w53 Ko I oE S o
= omvﬁﬁw.__w_m@w .m_.ml._..ﬂu[uo__._ ._:W“_ )
J— 2 - 10 - i “ - - ==
= K o ol % u_uém_m7|:oe____ X
o 05 jo =< o = m 33 o 1 Y K
& -~ nY S L [ - =
Q0 N X OF S 0o gy YW <t KO ©
o & o O o 2 o B oo Ny =l
JH o mw R oo K KOE)oF om 4 of =
i v RN T} B o~ N oWz I
e TR, C RO oo g o o oo K
T R M M S N - TR
H._.A.l_u JH 4 B - ok uOu_| xr =z [m) < Jé! ol
ol W o L. W x ¥ o K B ook o B X
N S R 2 Qo™ E ol
=0 B0 =~ & K32 o o K o =

K0 0 T AT = g o ooy N U O
m.m.mo Bl D oz X0 =] T N | 1 R w .
m o s W = @ oo <0 mﬁiﬂwwdw__ﬂ&
X = K O = 1 —_ oT I = = ol b I
TR oy . K5 % B 8 ol %%%WWEMH@
ﬂﬂmﬁwﬁ L_;.._Lr_u.mn.% JH oy o2 gy og WO E g
b oo o e %__memwm% Kl o__ol_ou_aﬂmﬁxl_o_awlfﬂ
A Bl ¥ 5 g moRm I s TE o
O O 20 & - = ° 0T K = 0l o u s = K
ol © o 53 & W O W o m ml op BT
o wr~dow  BHOOH T 53w < F o
VIR R o = S O = o= T N

iy S R ol o Fw e ZoWA
nd 7_.__+|+_ o m_ﬁ Hr s A_uxl_w..a_al__umz___
o = 0 X o kO KT 30 K R K N K ﬂm N OE
I T N S
KO K jol X0 1) KR S L RO W oo W X oo BT
oo 30 o o H T T ® Jod ~ o B W OB OGH N T o

OftE X}O|7F AUE=IH?

—

[

e HES2 HEEESL

BRICKS AND JOINTS in South Korea and the Netherlands, A FIRST COMPARISON



32184 SHE2 Y49 3rzet 6{To| 20| HE T2 = hM|El 20| S0|SC.
Fig. 184. The Sukjeongmun Gate. Here it is interrsting to see that the granite parapet of the wall is replaced by a brick
one at the pavilion of the gate.

12 185. BE 0iZ0| Yl HEHM M2
Fig. 185. The Seomun Gate of the Namhansanseong Fortress, with a brick parapet.
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Fig. 186. A historic map of the Namhansanseong Fortress.

Aesthetical aspects of the bricks and joints of the visited Korean fortresses

What stands out immediately is the colour of the bricks. In all locations they are black. Some-
times mixed with more greyish ones. At the Changuimun Gate the bricks showed shade-com-
binations of yellow and grey as well. At Hwaseong Fortress, some of the bricks showed a red
core. This points at different types of clay, holding lime and iron-oxide, and a baking process
where the bricks were smothered but oxygen was let in again at a certain moment.

Looking closer at the bricks it becomes clear that they have a smooth and even surface. Some
of them show a light cracking pattern. Looking at the traditional Dutch production methods de-
scribed above, this would mean that water or oil were used to take the unbaked bricks out of
their mould, and not sand. The light cracks would point at a rich clay, but that varies according

to location, because some of the other bricks looked more porous.

o
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Fig. 187. Another historic map of the Namhansanseong Fortress.



It would be interesting to learn more about the production process of bricks in Korea and the
types of clay used for them. How does it compare to the Dutch situation and traditions?

At the places that were visited, the joints were used as an aesthetical component in a way that
is completely different from the Netherlands. Generally, in the Netherlands the mason tries to
make the joints as thin as possible and make the bricks, with their different colours and pat-
terns, stand out. In the cases seen in Korea, the black bricks form a background for outspoken
joint-patterns.

One way is to make wide joints, that project from the surface of the bricks and form a net or
web over them. This can be done by making very wide joints, or by smearing part of the mor-

tar over the stone, making the joints look bigger than they actually are.
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Fig. 189. The outwork of the Janganmun Gate of the Hwaseong Fortress.
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A completely different way can be seen at Hwaseong Fortress. Here, in the bottom metre of the

towers, the joints are extremely thin, to make this part look like a black plain. It is comparable

to some of the masonry in the Netherlands as shown above. In the following part of the tower’s

facade there are only horizontal joints present, the short vertical ones between the bricks are

left out. It makes the masonry look like a stack of horizontal layers. The end of the facade, the

parapet, is made with regular joints, making every brick stand on its own.
It shows a clear and conscious vision on the aesthetical possibilities
of the interaction between bricks and joints. Different parts of the
building are accentuated by using different types of masonry. It is very
intriguing to see that this is clearly visible in the 19th century draw-
ings of Hwaseong Fortress. On these drawings the various components
of the fortifications are depicted, and the different treatments of the
masonry are drawn very precise. In these drawings the very outspoken,
thick joints are visible as well.

The relation between the bricks and the joints forms a very vital part
of historical masonry and should always be considered during resto-
rations. Seeing that the aesthetic choices in Korea differ from those in
the Netherlands but show similarities as well, it would be interesting
to learn more about the ideas behind those choices in both countries

to make a wider comparison.
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Fig. 191. This detail of the joints shows that the Fig. 192. Another view of these joints. There
actual joint is thin, but the mortar is smeared is a white efflorescence visible on the bricks.
over the brick to make the joint look wider. This could be saltpetre or lime residue.
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Fig. 190. The masonry at the Hongjimun

Floodgate with the wide, projecting joints.

021 193. HER e nUT = THEkS| Koo 0j1e
1 N2 BEHS JkX| 1 UL} H| S HETF AL E|ULCE
Fig. 193. The bricks look very dense and hard.
They have a smooth even surface. A rich clay
was used for this.
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Fig. 194. Entrance door in the Banghwasuryujeong Pavilion at the Hwaseong Fortress. It is made in
light masonry with bricks of different shapes and sizes.
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Fig. 196. Drawing of a pavilion in the Hwaseong Fortress. It is interesting to see that part of the masonry is drawn with the wide joints. The
masonry around the entrance gate has a different character than the rest. The lower part of the wall is made of blocks of natural stone.

121195, 3Hdo| MMIMQ B &S HoiF s IX| =2 Mejo| ZMA I MHSHA| EelCt,
Fig. 195. Drawing showing an overview of the Hwaseong Fortress. The masonry of the walls is clearly visible.
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Fig. 197. Two more drawings showing that the natural stone of the walls is interrupted by 22
masonry at the position of the gates. Ct.
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types of masonry visible like the tower of Fig. 200. One of the towers of the Hwaseong Fortress. It shows three different patterns of bricks and joints. In the
figure 200. The parapets show regular joints. bottom part, the joints are very thin and almost invisible. The large part above it only shows the horizontal joints. The
The lower part of the wall only shows the top part (the parapet) shows masonry with regular joints.

horizontal joints. The city walls themselves
are made of natural stone. The parapet of
natural stone is interrupted by a parapet of
masonry at the pavilion on top of the gate.
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Fig. 199. The drawing on the left shows a tower with different kinds of masonry, like the T2l 201, 29| 7|ch M2 RA02 £ JIX| 9389
tower of figure 200. M, O 52 HuHTE 25 2=2| 0|X MEfo| O|H|| U= =H ax= %-r_J'\_ QAEI}_,T ToETE T

! Fig. 201. Detail of the bottom part of the tower.
. Showing two types of masonry.
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Technical aspects of the bricks, exchange of ideas at Namhansanseong

At Namhansanseong Fortress damage patterns and preservation techniques were being dis-
cussed during the trip. In this fort the parapets of the walls are made in brick, and they show
various types of damage: joints that crack and fall out, bricks that show wear, etc.

Part of the damage is caused by the natural deterioration of masonry. But there are some other
aspects that cause damage as well. In the Namhansanseong parapets, the joints are very wide.
They form the weakest part of the masonry and because of their size they will make deterio-
ration go faster. Another aspect are the bricks. Looking at them from a distance and compar-
ing them to the bricks at other places, they look relatively dense and hard. Rainwater that
needs to be transported through the masonry and evaporate, will mainly go through the joints,
because the water absorption of the bricks is low. This will enhance the deterioration of the
joints. As far as it could be assessed during the visit of the fort, the bricks are still in a good

shape.

12 202. HE 0fF0| QU= HEH Myl g my
Fig. 202. Part of the wall of Namhansanseong Fortress with parapets is masonry.
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Fig. 203. Detail of the parapet showing the deterioration of the joints.
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Fig. 204. Another picture of the parapet of the wall, showing joints in a better shape. The joints are very wide, similar to
the joints on the drawing of figure 203. In this case they hardly project from the masonry.

One of the points of discussion was how to deal with the deterioration of the masonry. In this
case, mainly that of the joints. It is an interesting question, because here two aspects of the
preservation of historical buildings seem to clash. The thick joints were made as an aesthetic
choice. Making them project from the bricks and form a web, as described above. It forms an
essential part of the masonry. On the other hand, they form a weak spot and thus a danger to
the preservation of historic material. In this case mainly of the joints but in the long run possi-
bly of the bricks as well.

A preservation plan should take that dilemma into consideration. It is important to do that in
such a way that the historical aspects are leading. It wasn’t possible to establish all the pre-
conditions for a restoration of these parapets during the visit. There are aspects to investigate
further. But there is a good chance that the end conclusion of all considerations will be that
because these joints are part of the historic composition of the parapets, there is not much
else to do than maintain them and accept the fact that they need more, and more regular

work. This kind of acceptance is a natural part of restoration and preservation everywhere.

BRICKS AND JOINTS in South Korea and the Netherlands, A FIRST COMPARISON

% 205. 3Hd HokE ofEe| ZHZE HE FH2 m2 M2 Ui Z-2Lo
Kt0|7t L= 2 ZCt. 0] Xjo|7} Hatst &4 2lol F StLtz =H™EIC)

Fig. 205. The masonry of the parapet of the Janganmun Gate
of the Hwaseong Fortress. Some of the bricks show a reddish
core. Furthermore, there seems to be a difference in hardness
and density of the bricks. This might be part of the reason of
the damage that | visible.
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Fig. 206. Damage in the bricks of the tower of figure
200. Just like the masonry of figure 205, there seems
to be a difference in hardness and density of the
bricks. Besides that, there is also an efflorescence of
saltpetre or lime visible, causing damage.
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Fig. 207. Detail of one of the bricks of figure 206. Here
the outer layer of the brick seems to have an extra
finishing, like a glazing. How does this influence the
water transport through the masonry?
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The damages visible in the masonry of the Korean fortresses are very similar to those in the ma-
sonry of the Dutch fortifications. This means that there will be many similarities in the preserva-
tion techniques as well. The trip of September 2022 didn’t give the time to go into those tech-
niques in detail. Further exchange in that field could be very stimulating for both countries.

In advance there is one particular aspect to mention here: the type of clay used for the bricks
and the density of the material. As already mentioned above, many of the Korean bricks, seem
to have been made of a rich clay. Bricks of this type are denser and absorb less water. In the
composition of mortars and in the choice of new bricks for restoration this is a very deter-
mining factor. In general, the Dutch bricks from before the end of the 19th century, are much
more porous. Therefore, Dutch mortar recipes and bricks for restorations will be different
from those in Korea. So, even though the damages of the bricks are the same, the differences
in their structure call for different approaches to the same solutions. Here, the exchange of

knowledge becomes the most valuable.

Conclusion

Looking at the text above, one can justly conclude that bricks are made and used everywhere
where clay is available. When comparing the bricks in Korea to those in the Netherlands it be-
comes clear that the technical side, the damages, and the deterioration of bricks show a lot of
similarities. It is in the tradition of production, processing, and aesthetics where the differenc-
es lay. They have a huge impact on the final result of the masonry and in that way also on the
damages visible and the restoration choices that must be made. It is in this aspect where the
interesting comparisons are hidden. The cooperation between the GyeongGi Institute of Cultur-
al Properties and the Monuments Foundation, as owner of the fortifications of Naarden, should

focus on that and learn from each other’s traditions.
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Fig. 208. Group picture at Namhansanseong Fortress in September 2022.
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