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Kidwelly Castle, Wales, United Kingdom

Kidwelly Castle is a Norman castle on
very high ground at the mouth of the River
Gwendraeth at the last bridge point in the
town of Kidwelly, Carmarthenshire, Wales.
Kidwelly Castle is the English language
translation of the Welsh Casteli Cydweli.
This castle was a Norman fortification built
and rebuilt over many centuries from the
initial invasion of England by William the
Conqueror in 1066. The first castle was of
wood construction and was sited where it
is as a defense against the native Welsh. It
was a site that could be serviced by both
land and sea.

The first stone construction of the
castle was built ca. 1106 by Roger, the
Bishop of Salisbury, who had been granted
the lordship of the entire south west Welsh
coastal plain by King Henry I. Roger also
established a Benedictine priory which
attracted numerous people to develop the
town of Kidwelly.

In 1136 there
was a Welsh
uprising led by the
Prince of Deheu-
barth and his wife
Gwenllian. The
Prince went north
looking for aid
while his wife led
the army that
attacked the castle.
Gwenllian was de-
feated and behead-
ed by English
troops under the
command of Mau-
rice de Londres just
north of the castle.
The surrounding
countryside is
reputed to be
haunted by the
headless ghost of
Gwenllian.

Over the years,
numerous other
uprisings took
place, and the
castle was finally

taken in 1215. It was subsequently retaken
by the English/Normans, and resisted
further Welsh attacks over the years, all
the while being strengthened and rebuilt.
It passed into royal ownership in the late
13th century to Henry, Earl of Lancaster.
Sometime in the 14th century, the  grand
gatehouse, the sketch by Ladd P. Ehlinger
in this edition’s print, was added. In the
14th century, Kidwelly began to be used
as an administrative center of the Lancaster
family. Finally, in 1403, the town was
sacked, but the castle held out against the
Welsh when attacked by Henry Don. After
this, there was no longer a military need
for the castle. Repairs were kept up, but it
fell into a gradual decay, and is now a very
large magnificent ruin.

The plan of the castle consists of a
square inner bailey, defined and defended
by four round towers on the corners. The
inner bailey is surrounded on the west,
north and south by a semicircular outer
curtain wall on the landward side with
integral towers periodically, culminating in
the massive gatehouse on the south end
next to the river. The east side defense is
the river itself, which also services the fort
and is a means of escape.
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Storefront is the term used to describe
load carrying metal frames with glass and
or opaque, sometimes insulated panels,
infill. These assemblies are also called
“curtain walls” when hung off a structural
frame like a curtain is hung off a wall. They
resist winds (lateral loading), but do not
resist gravity loading (do not hold up the
building). These products traditionally are
of aluminum extrusions with rubber
gaskets to retain the glass and or panels in
a “glazing pocket” ( a recess in the frame
that holds the glazing) that is assumed and
allowed to leak after a certain pressure is
exceeded. The leakage was designed to be
internal to the system, and to “weep” back
to the outside if it function properly. The
widths of the mullions (members) both
vertical and horizontal, varied in width from
1", to 1-3/4", to 2", by 4", or 6" or 8" in
depth, depending upon wind resistance.

Since Hurricane
Andrew in 1992,
there has been an
enormous change in
adopting more
stringent building
codes which has
produced an enor-
mous change in
building product
development as a
result. The largest
amount of Hurricane
Andrew’s damage
was in south Florida
and then next most
was in south Lou-
isiana. The Dade County code officials
began a series of tests designed to identify
which building products do in fact do what
they are supposed to do, based upon
realistic testing and not theory. This thrust
of test based results has been continued
into the International Building Code family
of codes as well, beginning in the year 2000,
and continuing through today.

Analysis of the Hurricane Andrew
damages revealed that many buildings
came apart in the high winds because of
failure of the fenestration (windows,
storefronts, and curtain walls). These
failures were of two types: flying debris
and excessive pressure.

When the wind blows on a building,
the windward face is positively pressured,
the sides, rear and roof are negatively

pressured, usually such that the negative
pressures exceed the positive pressures,
and the water saturated winds are literally
sucked into the building through holes,
cracks, and crevices. And this assumes that
none of the windows are broken and
removed by flying debris or by excessive
wind pressures, either positive or negative.

When fenestration is broken and
removed from the frame in high winds,
several things happen to load the building
differently. The walls on the interior that
were never designed to resist lateral loads
(winds), are suddenly loaded laterally and
usually fail. The walls that were designed
to resist lateral loading of a certain
magnitude may be overloaded because the
windward face that was designed to be
loaded only positively is loaded both
positively and negatively simultaneously
to a greater extent due to the broken
fenestration. In addition, the other planes
of the building that were designed for

loading only negatively, are now also
loaded positively in addition to the
negative loading. This overloading may
cause both the walls and the main building
frame to collapse.

Three things happened in the ensuing
code upgrades:

First, designers were required to
design fenestration for large missile impact
resistance (up to 30' high) as well as
pressure resistance, and for small missile
impact resistance (from 30' to 60' high) as
well as pressure resistance, so as to keep
the fenestration viable from a wind
resistivity point of view. This is to ensure
that one not overload the walls and frames
of the building. The glazing has to stay in
the frame even when the glass is broken,
so laminated glass (plastic core bonded to

glass both surfaces) is a necessity. An
alternative would be to shutter the
fenestration from the flying missiles.

Second, designers were required to
design for much higher wind speeds and
resulting wind pressures that reflected
more closely what reality is. The New
Orleans area is now generally a 130 MPH
wind zone instead of the old 110 MPH, while
the coast below it is 150 MPH.

Third, designers were required, along
with the manufacturers of the products, to
utilize only tested products per the
recognized ASTM tests, that is, those that
did not fail the test. We cannot design
around products that have not been
tested.

This resulted in many manufacturers
resting all of their existing products and
discovering that most would not pass the
test. This resulted in a few years of testing
and retesting and experimenting to develop
new storefront, curtainwall and window

products that
would pass the
tests.

The testing
revealed that the
existing glazing
pockets did not
have enough
“bite” (coverage
of) the glass or
panel, and that the
glazing could be
either pushed in or
sucked out on
pressure alone.
When the missile
impact was added

to the equation, experimentation with
adhesives as opposed to mechanical
fasteners proved that adhesives were
more reliable in keeping the glazing in the
frame even when broken, and that the
adhesive had to have more “bite” as well.

This resulted in wider frame members
(mullions) to increase the “bite” on the
glass. Mullions now are 2-1/2" wide to
provide the wider “bite” and width of
adhesive on the glass and or panel.
Aesthetically, this gives a bulkier look to
the frames, though it certainly is more
secure since it is based upon both
calculations and actual testing of the
assembly. We should have a high anxiety
of existing non-tested storefront
assemblies though.

Ladd P. Ehlinger, AIA.
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