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Focus: Historic Stucco

by Dawn Melbourne-Gonick

Common Bond

An important and versatile architectural finish which
graces the exterior of religious properties throughout
New York State, stucco does double duty as both
protective skin and decorative finish.

tuccoadorns reli-
glousbuildings of
alldenominations
andarchitectural styles
throughout New York State.
Thisincredibly versatile material is more
complex than meets the eye, though,
andrequirescareful planningand
executiontopreserve. Well maintained,
stuccois very durable andlong-lived.
JamesRenwick’s GothicRevival
Saugerties Reformed Churchin
Saugerties, New York, still hasits
original 1852 stucco.

Applied as the original surfacefinish, it
waseither left smooth, textured, or
scored toimitate stone. Sometimes,
stucco was applied later asa means of
transforming the look of a building, in
ordertoreflect changing useand
demographics.

Whatisit?

Inthe United States, stucco typically
refers to a two-or three-coat system
applieddirectly to exterior masonry or
ontoasupportingframework of lath
(suchas wood strips or metal mesh). To
complicate matters, the term stucco may
alsorefertohighly decorativeinterior
plaster work. Thisarticlefocusesonthe
exterior version. Stuccois #notoneof
the synthetic “protective” coatings
beingapplied to brick these days -
thoseare potentially problematic.

Stuccos have been in use worldwide for
thousands of years. Their composition
varies by region and epoch and reflects
locally available materialsand
traditions.

Applied tothe exterior of a building,
stuccoactsasa “sacrificial” skin which
isintended to absorb the bruntof the
weather thus protecting thestructure
underneath. Itisactually meant to
deteriorate preferentially over time,
preservingthe material beneath. Stucco

canbeapplied to wood,common brick,
orfieldstone, and historically was often
used toimitate more noble (and costly)
materials such assmooth blocks of
masonry.

Stuccomaintenance traditionally
involved patchingdamagedareasas
required. Keeping water frominfiltrat-
ing the protective stucco layeris key.
Unfortunately inmore recenttimes,
stuccos have been mistakenly removed
toexpose what was thought to be the
originally visible surface. This practice
isespecially unsound when the underly-
ing material is fragile and does not
weather well, ultimately compromising
bothstructural integrity and the
intended appearance of the building.

Because of their implicit sacrificiality,
old stuccosare rare survivors which hold
awealthof information about original
building practices, materials, finishes,
and theappearance of the structure over
time. The conservation of historic
stuccos should therefore be considered
when planning repairs or maintenance
work.

What’sinit?

Traditional stuccos were composed of a
binder (traditionally slaked lime),
aggregate (oftenalocally available
sand), and sometimes additives which
enhanced desirablecharacteristics.
Theselime-based stuccos provideda
protective skin which waselastic, vapor
permeable,andlow instrength--all
admirable qualities forastucco.
Inorganicadditives suchas brick dustor
natural cements gave amix a hydraulic
orquick set. Organicadditives suchas
animal hair, blood, urine, linseed oll,
eggs,and beerimparted qualities suchas
reducedshrinkage, increased strength
and water repellency,and extended set
time. Althoughpigments mightbe
added, anothersource of integral color
and texture came from the sand -
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important to remember whenformulating
areplication mix. Some stuccos were lime-

washed which could be pigmentedtoadd

color.

After the turn of the 20* century, Portland
Cement began toreplacelimeas the binder
of choice. Its fastsetand high strength
weremistakenly consideredadvantages
overslakedlime. Simultaneously, revival
styles of architecture gained momentum
andthe popularity of stuccoincreased
dramatically duetoits versatility incolor,
texture,and finish.

Howitisapplied

Truestuccoiscomposedof asystemof
layers. The firstand second coats,
generally knownas thescratchand browr
coats respectively, are composed of
relatively similar mixes. Thescratchcoat
isapplied directly to the substrateandis
usually the thickestasitserves toeven out
thesurface. Afteritsininalset, the scratch
coatisscoredto provideakey for the
second, orbrown coat. The finish coatis
usually much higherinlime contentwitha
fine aggregate to produce a smoothsurface
finish (unless a rough textureis desired).

Deterioration of Stucco

Properly maintained, stuccocanlastmany
years. Although weathering varies
dependingon the uniqueenvironmentand
buildingmatenalsinvolved, the basic
conditions associated with the deteriora-
tionof stuccoare:

* Biological growth--anything from
moldstovinesandplants

« Blistering-- looks like bubbles beneath
thestucco

* Cracking-- hairline to wide-open

* Delamination -- the finish, brown, and

scratch coatsdetach from oneanother .

* Detachment-- the stucco actually
detaches from the wall beneath

* Disaggregation--loss of binder

* Flaking-- thin, small layers of the finish




coatloosen and flake off

* Loss-- sometimes sheets of stucco
detach andfallexposing thesubstrate
beneath

Mostoften, water causes these condi-
tions. Forexample, traditional stuccos
containacid-solublelime, making them
susceptible todisaggregation when
exposedtoacid rain. Ifsaltsarepresent
inthe stuccoitself, the material beneath,
orthe environment, cyclical wettingand
dryingcanlead todamagingefflores-
cence -- the leaching of the salts which
thencrystallize, expand, and attract
moremoisture. Repeated

arises when contemporary building
materialsareapplied totraditional
structures. Cementstuccos are harder
than traditional lime stuccos, transmit-
tngstresstothe historic materials
beneath ratherthan absorbingit. This
means that cementdoesn’tprotect the
underlying materials asa more elastic
limestucco would.

Cement stuccos also haveatendency to
trap moisture causing risingdamp,
fungal attack, salt-and frost-related
damage, and ultimately accelerated
deterioration.

substrate material? How many layersis the
stucco? Ananalysis of the stucco’s composi-
tionmay be necessary toformulatean
appropriate repairmix. Thearchitectural
conservator will determine whattesting is
needed. A testing program mightinclude
gravimetricanalysis (using acid todigest the
lime, theacid-soluble portion of the stucco,
thusleavingthesand behind). Gravimetric
analysis canroughly determine the ratio of
bindertoaggregate. Thisratioiscritical in
formulatinga replication mix becauseit
directly affects properties such as strength
and permeability of the stucco. Isolatingthe
sandenables the conservatortodetermine
thecolor, shape,and grain size
distribution of the sand, information

freczingand thawingcauses
internal deterioration,detach-
ment of stucco from the
substrate,and delamination of
thestucco’s layers. Excessive
waterinfiltration (through
cracksorloss, forexample) leads
toa highmoisture content which
presents a hospitableenviron-
ment for biological growth --not
only aneyesore, but rootsystems
canalsolead todeterioration.

N
Crackinginstuccocan generally E
beattributed to building
settlementor waterdamage.
Whileannuallime-washingof &
historic stucco wasa traditional £
maintenancemethodforfillingin £
smallfissures, largercracks K
requireother means of stabiliza-
tionsuchasgroutingandfilling. 2

:
Itisimperative that roof and S
drainage systems (flashing, g
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which helps to match theoriginal as
closely as possible.

Thenextstepistodoanoverall
conditionssurvey. Thissurvey
should note conditions of the stucco
andother building systems suchas
roofing, flashing,and drainage.
Successful repairs address notonly
the condition, but the source of the
probleminordertoavoid further
deterioration. A visual survey of the
stucco may not be sufficient. Itis
alwaysagoodideatosoundthe
stucco by tapping with a rubber
malletoryourknucklesinorderto
check fordetached material.
Detached stucco will producea deep
hollow sound when tapped; intact
stuccosoundssolid.

Followingrepairs to theassociated
building materials, repairof the
stuccoitself can begin. Since

leaders,and gutters) are
maintained tokeep excessive
water from runningover the

Typical stucco application method on wood-frame
structures used from the late 19* to the 20"

stuccosurface. Jointsaround ceniy.
windows,doors,and chimneys
arealso points of entry and should be Repair

keptsealed. Rotting of wood or corrosion
of metallathasaresultof excessive
water infiltration can lead todetachment
and loss of the stucco. Thegroundat
thebase of the building should be graded
sothat water runsaway from the
buildingin ordertodiscouragerising
damp which cancausedeterioration of
thestuccoas well asthe substrate. In
additon, vegetationshould bekeptfrom
thebase of the building as it promotes
moisture retentionand biological growth.

Another plague inflicted on historiclime-
based stuccos are well-meaning but
damaging repairs which utilize cement-
based materials. Difficulty inevitably

Congregations designinga repair or
maintenance program for their building
should consultanarchitectural conserva-
toror preservation architect for
assistanceindevelopingthemost
appropriate methodsand materials to
salvage your historic stucco. These
professionals, well-versed in the needs of
historic buildings, canalsobe instrumen-
talindocumenting conditionsand
materials as reference for future
generations.

Thefirststepindevelopingrepair
treatments for historic stuccois to
determine whatisthere. Whatisthe
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historic stuccoisanimportantsource
of information, itis besttosaveas
muchaspossible. Complete removal
and replacementof historicstuccois
only recommended whenithas been
determined by a preservation specialist to be
unsalvageable duetoitsadvanced state of
deterioration. Repairsgenerally includea
combinationof approaches, includingcrack
filling, patching, and sometimesinjections
andgrouting,

Inany repair or replacement project, itis
critical to use compatible materials with
respect tomechanical as well as aesthetic
properties. The resulting finish should blend
visually with the historic stuccoin both
textureand color. Mostimportantly, repair
materials used should be weakerand more
permeable thansurrounding historicfabric.
Inthelong runitis more cost effective to
properly repairand maintain thestucco than
to havetorebuild the wall beneathit.
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