THE ACROPOLIS, ATHENS,
GREECE

In wmcient Greek  cilies there was usually &
phace set apart for sacred activities [hat somelimes
also fumctiosed as & citadel. This plece wis vsually
lcated upon The highest ground in ihe city for dig-
ity and safety and was walled io furiher eshance
{heese functions. The walls of the Acropolis, as this
place was called in the typical Greek city, wers in
addition 1o the walls of the city. The shape of the
walls was irregular, in coaformity to Ibe lopogra-
phy. The Acropolis of Athens is the supreme exam-
ple of this type of civic archiiocture.

Im this moath's imibed edifion signed print by
Ladd P. Ehlinger, the view of the Acropolis is fom
fhe west on the plain below, looking shghily nonth
of east. The building which served as the enirance
i the Acropolis is called the Propylses, indicated
in the print in the upper cenler where the exposed
calumns are in view. The temple in the upper nght
in dedicated io Nike' Apieros and is in the lonic
style.

The entire  Acropolis was designed and buill
in approximaiely twenty-five years, with mosl of
the construction isking place between 437 and 432
BC, under the direction of the city leader Pericles
under the design of the architect Mnewicles. The
main gcuiptor for most of tve buildings was Fhidias,
snd ofher archilects, such & lctimus snd Calicies
ware involved in the design of olber buildings (the
Pasthenon).

MORE ABOUT STUCCO

The methodology of shucco thal changed after
World War 11 occumred primasily in light commer-
cinl amd residentin] siructures.  Expanded metal
Inih, paper backed on the exterior, was substimied
For the wooden and corrugated paper laths, Meial
conirol joints were intmoduced at (he perimeler
erges and within the fizld of the surfaces Io comtrol
the type and location of the cracking that inevitshly
occurmed.

These control joints were cold formed of thin
theet metal in various shapes: a °j" shape for pe-
rireber edges as a terminus and a3 3 screed (8 con-
stanl depth member to contrel depth of the plaser
of suced as it iz applied), twa "J'e" joined with &

"¥" io ac! a8 An expansion joint, perforsied drip
screeds for use al the botlom of & panel of stuces to
ellow pore waler thal has asturted (he stucco o
drmin ol ame a few examples.

These changes improved the performance of
the stucco and plaster when applied over ihe tmdi-
tional masonry sobstrate, In (he case of application
over ghuds in light framing, meial siuds wene subati-
ited for wooden stade. The stuces was applied
over & water repelinnt gypsum sheathing board that
was applied over metal studs to have 8 more iner
subsirate, The metal studs do sol warp, check or
splil a2 wood does when il dnies oul, and the gyp-
purmn shealking does not move as does wood sheath-
ing, behaving more as the succo does In some
capes ihe metal shads were losd beaning, where they
carmed the weight of floors andfor the roof shove,
In other cases, they were not, and there was & struc-
tural framse of reinforced concrete or structural seel
that carmed fhe main loads of the building. The ex-
terior metal stnd walls in this inslance are load car-
rying in the sense of resisting wind loading (and
transferving same 1o the main structural frame) end
nre umially called » curtain wall.

While (hese improvemeols satisfied problems
thai occurred in the application of stucco over ma-
sonry end wood substretes, oew problems arose as
 remull of the new reinforcement and edging tech-
niques. Leaks appeared in structures where ihe
control joinis both were and were ool coped pro-
perly (cuf to fit one another when at right anghes to
each ofberl. The metal allowed a cack 1o develop
through which water trveled 1o the subsirale more
readily than before. When the gabvanmed fermous
matal members rusted, pure Tine control joints wene
then substituted, and in some cases aluminum con=
irol joinis were subsiituied, with fhe resubiani prob-
lem of comosion due to galvanic aad chemicsl
aclion betwees the aluminum and (he comentitious
mnterials

Various trade associntions and manufactarern
were slso sdvocating stucco at & cladding for cur-
tain walls on multi-gory buildings. These types of
butldings are subjected bo much higher wind load-
ing than are the tmditional instsutiopn! and resi-
dential buildings thai are Jowerise {up W five
floors). Structuml and leak problemd in all types of
curtnin walls resulted in ASTM devising tesis to de-
termine fhe strength and waler resistivity of vanioos
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assemblages (ASTM E330 and ASTM E331). Pure
masaary walls were accommodeted in ASTM ES14,

The trads associstions and the manufscturers
then subjscted stucco mssemblages (o (hese testa in
the sarly 1980z, Mew compoments were then added
1o the Mucco asembliges (o resisl waler pemstmlion
il given wind pressares (20 PSF and 40 PSF). Elas-
lomer type scalant alone was apphied lo fhe coniml
joint right angle junctures before the stucco wat ap-
plied i the 20 PSF sssemblage, with the sddition of
B txpe type sealant applied all along behind the entire
cantral joint for the 40 PSF assemblage. These rec-
ommondations by imde associafions and manufac-
turers are in effect loday for stuces sssemblages io
be uged in wind pressure environmenis of 20 PSF
and 40 PSF,

The basic problem of the porosity of the stucco
systems however, has remained. o the case of (he
apphcalion of siuceo over 4 back-up stud sysiem, the
secondary line of defense againsl waler inirusion is &
layer of feli {asphali impregnited paper) applied
over e gypsum sheathing board, with drip screeds
being used. 1a areas of the United Sinfes subjoect to
Ingge amounts of minfall, such a8 the New Odeans
arca (50 to 90 inches per year), this has hislorically
proved i be insdequaie, The stueco becomes so
saturated that it does nol dry oot between minstorms,
and each minstorm introduces mote waler b keep
he systemn astorated. This continuous satiration of
waler siremes and ullimately fails the fell membmne,
with the waier pessing by capillary sction fo the gyp-
sum board sheathing, through it to the insulation, (he
intenior gypsum board and fimishes. There are sumilar
problems in the New Orleans area with solid mason-
ty walls, where the verical collar joint between the
exierior wythe of masonry and ihe intenor wythe(s)
is overwhelmed by the consiani satumiion of waier,
never drying oul, and ultimately passing water to the
intarior wythes by capillary action, and ruining inte-
rior finizhes.

The local method of preveniing water satam-
tion of the stucco, and also 1o retard dirt buildop, al-
pae snd maldew growth, has been 10 apply & cosling
over the gucco to previent the waler from satumling
the gucoo (o begin with, The weakness of Ihe coni-
ing approach is primarly twofold: coecks in the
stucco have lo be “brdged™ by the coaling wnd fre-
quenily aren't, becaise of the size of the cmcks and
renswal of the crmcks dus to thermal and siruchuesl
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movemen! of the stucco so thal the cosling is
breached; and the costing deteriomtes by weafler-
ing (hent and ulim-vioket light coupled with water
deterioration) and has io be renewed typleally every
three to eighl years. Elastomeric tapes have besn
used o cover the cracka before The comting in ap-
plied with limited sucosss, becauss they deteniomie
a3 the costings do.

The most recent advances in stucco techpolo-
EY are in fhe realm of & lotal elastomerc approach
io the problem of joints and cracking, Thess sys-
tems are called Exterior insulation snd Finish Sys
temma (EIFS), which we will cover in our next ixsee.

CHINESE ARCHITECTURE
A Brief Introduction

Toadithonal Chincse architecture is rooied in
ibe rich, sublime culture of the Chinese; so much s
that ¥ ks difficult 1o fully understand the intricacies
imvolved im & Chimese building without an under-
standing of the philosophies of Chinese culture and
bistory. While their buildings may easily be appre-
cimled by snyose, 8 more complele understanding
of the thought, history and philosophy that went
into the design of these strocturea brings a deeper,
fuller realization of (heir subthe besutics.

“Chinese archifecture in the ant of mof* one
of my professors joked, dismissing the subject.
Even so, be was right The Chinese styled roof is
massive, very ofien iotalling well over two-thirds of
the space, material snd structure of the Chinese
building. The moof is the dominating festure of sny
Chinese strocture, yel af (he same fime appears
light, well-proportioned, and property placed. This
is accomplished with a subtle, parsbolic slope -
curving greally from the lop to end in & gentle glide
at the enve. The curved slope appeals to the eye of
the viewer, aimosi as & nsfunal termin-form would.
Ini fuct, the Chinese mof can be considered most
mccessful when viewed sl & distance, Gatherings
of honses sppear io rise from the lnnd like vaves as
the gentle slopes of esch mof play agina ome
another.

How did this style of roeaf originele? Similar
to today's large corpomtions displaying (heir fiman-
cial power by erecting monsirous skyscrapers, ihe
ancient Chinese displayed their prominence snd
wealih by placiog large moifs on their homes and
palwces. The curved roof evolved from the ongins
of e Chinese, who were predominantly nomadic
and therefore depl in tents. Whea more permanent
strictures wene erected, ihe roofs copied the slope

of the teots. 'What is inleresting ia that the Chinese
wame (be only people to use slopes in their roofs -
thin style in seen in mo other culture previow io
contsct with or influesce by the Chinese.

Other (han its appearance, bow is the Chinese
roof differsat from the angled roof? Ls il betier? In
facl, there are several advaniages io ihe design of &
curved roof, Ji serves much better in dminage; as
the waler Mows acrom (he wope, i accelerles
along ibe curve so that it is propelled to the ground
some distance from the building itself, so the face
of the building and the termce entrunce, disregard.
ing hemvy winds, sever get wel, Another advantege
to the Chinese slope is that i is casier lo mensure
fham an inclined plain. All of the beights af points
along the slope mre porceninges of their horizonial
length from ihe eve, 5o that with ose precalculated
formuls (which the Chinesze had) the roof will be o
fhe same proportions for aoy building, as well s
simple to dexign. Then. in the Chingse reveroace
fiar beauty and balsnce, the tmditional colorfil liles
snd decoralionn] eaves wers used.

While the mof is the most obvious feniure of
amy historical Chinese building, ihere ars two olber
main paris; the body of the building. ssd ihe
foundation that i resis oo,

The terrace foundstion used in Chinese archi-
tecture began merely 21 o platform elevaied above
the ground, is pumose to prevent groond waler
drainage from emtening the building. It was a
mound of packed sarth, enclosed with brick and
slowe, and then surfaced wilk a fner grade stone for
sppeamance. Later, as wilh the roofs, the size of the
terrace was used 42 & means (o show wealth and
prominence, ao the terraces became larger and larg-
or. The most dramstic cxamphe of this tread i the
Forbiddes City in Beijing, where the lemmces of ithe
palace ae pix limes the sipe of ihe siruchuresl o
genenal though, il was merely standuand thal the fer-
muce be larger than the building so that the purpose
of mechanice was salisfied and ihe buflding be wup-
potted firmly. Later, o emhanoe the beauty, snd &
an altzrastive to enscling & massive platform, the
iermees were decorsled by carving intricate designs
into their sides. These designs were called the Xu-
mizno (Shoo-mee-zho), and originsied from (he
wupports of the saives of Buddhs, and i & typical
example of bow (he Chinese incorpomded their reli-
ghon and cultore inle their architechare.

The Chinese itsrrace plays the function of an
slevated foundation - in effect lifting the sirength of
the ground and displaying it proudly, so ihal the
buildieg s sepamie from, bul scts In salon with the

ground that il is buill oo, Also. i serves 23 & plai-
form for displaying the building, so fhat it can be ap-
precisted in itsslf, as well s with its surrounding
environmest, much like s stafe in & maseum.

The body of the Chinese bullding in the most
difficull lo analyze by Western standnrds for several
reasops. To stard, the propodion of the body is of
Iiitle importance. 1t can be immensely small in mls-
flon fo the iermace snd rof, or if can be of multiple
levels, 25 in a pagods. In eifher case, the overruling
factor of the body of the Chinese building is the con-
peclion il makes betwesn the roof and termace, allow-
ing a balanced coexisience between the two, Whal
makes this so is the subtle clevation lechniques usad.
The eievation, as seen from cuiside, in divided inbo
three lnyere. The firsl in the emply space between
the terrece and the overhang of the mol. This negs-
tive space emphasizes the impomance of the roof and
terrece, and hides the structural function of mappont
that the body plays by casting it into the background.
The second clevation layer consists of (he column.,
From fhe center of the building. the woids between
the columas grow smaller and their heighis increase
= much like the holl of & Chinese junk ship. The ap-
pearance schioved allows the free ventilation of
space and pight. Insead of cluttering the elevation,
the sramgement of the columns produces & eylindr-
cal appearance, and a smooth direction to viewing it
The third elevation is the troe slevation of the build-
ing - the oulside wally, with windows, doors, and
partilions. Ii is fhe least noficeable from a far or
middie disiance, and can almost be conidersd in the
same [ayer ss the columns, since there its only ap-
peamance iz a8 1 beckground. At s closer mnge, the
dotails and decorations of the facade bécome appar-
ent end important, and can be spprecinted as g seps-
rute entity from the total building.

I is the way the Chinese utilize this layering
affect that malkes il unique from other archileciires.
Esch component of the building: the roof, the body,
and the termce, are scparsie enlities from one anoth-
er, yel ars worked in such & way (hai allows (hem lo
coexist naturally and with besuty. The buildings are
physically buili Iayer upon layer, snd while siill re-
taining a eoparaie identity, acl as munit. 1 is this way
in a macrocosm as well, where ihe groups of build-
ings form a laver of fheir own against the horzon
and natursl beckground, cresting another umil. Bui
when the view narrows, the layers peel back, expos-
ing & new layer underveath - the mof, the sculpled
temmace, the columes, end finally, the facade of the
building itsell.
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