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Common sources|of

failure of hle decks on

Forceluin or stone tile on outdoor decks provides a beautiful surfuce but the fiilure
nite is Bigh. This paper discusses the common pigfalls of a tile overlay from the
construction of the deck through the application of the wop finish. fe deals primrily
wwith decks and balconies on wood frame buildings with a focus on protecting the
strvictire with solid waterproofing (roofing) devails. It alio prepares the veader toith
the questions to ask whes chooting tile, thin-zet movtars, decoupling and drtinage
miars and making decisions on slope and vailing arachment,

Our company has been invelved in
the waterproofing of decks and balco-
nics for over 33 years and has supplicd

well aver 100 million square feet of

i'l'll.']'l'll"].‘ll.\.' {1 }‘F"‘r\.‘.‘!-l"“ﬂl contractions
in the business, Having developed
significant expertise in both the prod-
uct and irs application, it was natural
that we would look at other areas in
which our material (Duradck. a pve
roof membrane capable of pedestrian
traffic) might provide an cqually valu-
able service.

One of our contractors in Florida
had been applying a significant
amount of our marerial o plywood-
construcred decks as the v.'.lru{pmnf—

i|15Fr|:L1iijlg membrane over which
FHPICCI.\iI'I tile or stone was heing
mstalled. Apparenty, this was an
rcern with limited
:» and a
fairly high failure rare, Because our
product had already been success-

arca ll’- 'r'.l'l.'\ll [«

su i[iil‘l'{.’ E"rl_lil ucis .I'\'..Il[]i

fully used for many years under tile
in a very severe climate (even though

i[ Was not 'dL i{_:]'ll:d ar |n:|.lk‘.'tl.'d l_l”'
that purposc), we fele there was a
good opportunity to develop this
idea further,

We approached this rescarch on the
basis of discovering why there were
so many failures and what the mode
We ralked ro indus-
try leaders in tile-bonding adhesives,
decoupling mats, anti-fracture mem-
branes, cement backer units, envelope
consultants and lots of experienced
tile contracrors who had been around
long enough w see the results of
working with the differenc materials
that were available to them.

of failure

Best practices: there for a reason
The most surprising thing we dis-
covered was that if you were willing
o research the ssue and look o the
industry experts and follow the rec-

18

.com € Fall 2010

werw ik

ommended “best practice” standards,
the success rate would be .‘Irﬂm.nic.ﬂl:.'
mncreased. Simp|_\" knowing the ques-
tions to ask and who to ask is the first
step to getfing the right answers.
Some of the best advice given 1o us
by a *long in the woth” tile contrac-
tor was this: he tells his customers
whe are interested in having rile or
stone outdoors {especially on a wood
frame hui]d]nt_"] that if they dont
have a bl:dgct sufficient to do it prop-

Tile dleck aisesbly fFrom the borsom up: plynwwod, CRUL wetterproof’ memébrene, o

erly they should not even consider it
I__1k|u:_; |nc|m}-.\.i1.'|nl_; short curs with
an “assembly” that requires all the
components to work together could
prove ta be extremely expensive in the

|:II1; rumn.

Building the deck

For the purpose of this paper and 1o
provide some order, we are going 1o
begin at the bottom of thar assembly
and work up. We would also point

]
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out thar we have no expertise in the
installation of rile. Our expertise is
in keeping the water out of living
‘JFJCL‘ l:‘CI'IL'.'I.L'h ('Il.'ckh' .md I."..I]C\'II'I]I.“-.
Our obscrvations are simply meant to
direct the readers 1o the possibilities
of problems so they can ask the right
questions of the appropriate manufac-
[UEEs OF COMrachors.

Slope

Water needs to be “managed”. We
need to direct it where to go. Puddles!
pooling are annoying and potential
ging the tile assembly.
The only way to accomplish this is
with an adequare slope. Two pereent
(approximarely 2.57 in 107) is safe.
Many people consider this excessive
and try 1o reduce it, only to find later
that with seuling of the building,
frame 1hrink,15¢ and the Pmsil’\]]i(}' of

the crowns on the floor joists not all

sources of dam:

being up, there are puﬁd|rs_ Too late!

Adding drains and scuppers adds

o 1]1\? dL‘gJ’Et‘ 0{ dirﬁru]i}r'. l[ «in |$L'

done with good design and very care-
ful framing bur the most simple and
effective way to deal with warer is to
let it low over the side of the deck.

Materials

Assuming the joist spacing and siz-
ing is appropriate for a tile assembly,
the choice of materials and how they
are fastened together plays a very large
part in keeping the grour lines from
cracking or the tiles from popping
off. The assembly needs to be very
stiff and flar and built to substan-
tially reduce structural d

total thickness of ar least 1-1/4" is
required.

Qur research indicares the best
practice is 3/4" plywood with a 1/27
cement backer unit (cbu) fstened
on top. Plywood can also be used
on top depending upon the climare
and if it is over “conditioned” space.
This needs 1o be researched locally.
Whatever is used should be fastened
with thin-set bonding adhesive and
APPrOPriate SCrews. The joints of the
overlay should not be over top of the
jousts. They should be one quarter of
the distance to the next joist, The fas-
teners should only be long enough o
attach it w the plywood beneath, not
to the joists to allow it o “Aoar”,

Flatness is important. [f there are
humps and bumps, puddles can be
ereated which cannor be casily resolved
by Hoating it with fller later on. Any
flatness issues need o be deale with

]wﬂ1ru ri'll.' “'.1[ClperTﬁl'lg TI'IK.'I'I'llJT‘a:I'IE
i$ .'lF‘PliG!d. WL‘ I.IiiED"i.'Ti.‘d a gl{ﬂl lﬂ:k
of understanding of the importance
of this step.

Question checklist
Be sure to ask yourself these ques-
tions:
® Is this deck the moof over habigable
space?

DL\ES lif rL'qllifL‘ a muﬁng mtmbml’l!
o meet the local building code?
Should that membrane be applied by
rradesmen who specialize in roofing
derails or by rile setrers?
Is the membrane suitab
application?

* Is it comparible with the polymers

e for rile

20
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Thin-ser coverntge shonld be 10%,

that are part of the thin-set bonding

adhesives?

* |51t firm tn{}ugh to prevent fmci{ing
of the tiles?

. wi" il !UF[L']'I ll]'l [I'Il! ]IL';Il JJ'Hi Sli”
suppott the rile assembly?

* Has it been tested with the Robinson
Floor test w meer the waffic
requirements of the job?

= DDC‘ thl: I'I'I:l]'ll.l.f.‘lc'l.ll'l.‘r BLIIIIGI'II.'I.'L' i[
for this end use?

We were surprised at two things
first, the number of beautnful tile jobs
that failed panly because they were
installed over torch-down roofing, a
material that is not comparible with
the bonding adhesives, is wo soft, has
no testing to support its use for this
application and in fact is not guar-
antecd by any of the manufacturers
for this end use; and second, by the
lack of understanding of the need for
witerproofing in the first place (we
assume irs because they may think the
tile assembly is waterproof by iself).

Our theory is this: the rile assem-
ial_v 15 n:;(pcns'wu. but a pnppr_'d wle or

cracked grour joine is relacively
casy 1o repair. The lack of ade-
('ll.]ﬂ[!.' “'.‘[l:rpn"ﬂlﬁnb' can l'l;\l.l]'[
in rot and structural repairs
that can be extremely costly.
One of our contractors in the
San Francisco Bay area recently
completed a repair of a failed
tile job rthar involved a new
ceiling, replacement of rot-
ted foor joists, door removal
and obwiously a whole new
tile installation, this time with
an appropriate roofing mem-
brane protecting the house. The
problem? There was a waterproofing
membrane present, bur it was nor a
roofing membrane nor was it installed
with “n:nﬁng" details and most |'||-(c|:.'
by the tile setter who never pmfnsud
to be a roofer. The Fepair was over
$70,000 for a deck rhat was nrl|3'
abour 500 square feer. [t could have
1‘1.'4.'" J\"Flldlfil ll}' S}FI.'IIdIE]'IR_ an exira
I'-cw Liil“dn ].'lL‘f .ﬂquan.‘ rl\l.'ll [£e) ]'Ill\'{.‘ a
}lll!‘l_h.'l' [Illl.'-CCIH'I]Ji“.II1‘|lT. IU'HF.II'IB mem-
brane installed in the firse place,

Dretails

Roofing is all abour the details.
Failures seldom ]].1P]'wn in the cen-
ter of a roof, but usuaJ])' on the
perimeters. Special attention is 1o be
].)uid to corners, door upc:n'mgs. [rosts,
}ll?]‘_‘}' "\';I”F- dli]ii]?n .\lfllppl'l"&- L=
side perimeter finish, inside perimerer
{up the wall behind the siding and
building paper), railing arachments
and more. Examples of these details
can be seen at www.duradek.com/

TiledekCADDrawings.heml
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Waterproofing or roofing?

There are many manufacrurers who
offer waterproofing produces that are
suitable under tile. There are only a
few that offer roofing materials for
this purpose. Our question is this:
what is the difference? I is either
capable of keeping the water out or
it isn't. You cant be “almost” warer-

Tile failure resdting from a poor choice af waterpreafing
anrsimln e,

pmnrf The answer is in the liability
the manufacturers are willing to take
(roofing infers a lor more liability
than warerprocfing) and most impor-
rantly, the skills required for properly
applying the membrane. We believe
this requires professional installation
l'\:.' tradesmen familiar with the mneri-
cate details that decks and balconies
present.

Un{;uupling}rDﬂihage Ml[

There seems to be ar least two theo-
ries abour the necessity of a drainage
or uncoupling mar,

One is thar rile or stone can be
bonded directly to an appropri-
ate membrane {assuming there are

some crack isolation properties in
thar membrane} with the appropriate
thin-sct adhesive. That thin-set, obvi-
HI.IHI"\' FhL' onc n:cumrm:rld!:d h}' th:
manufacturer for that specific climaric
region and for the specific job condi-
tions, can withstand the elements and
provide the adhesion required even in
the presence of moisture,
The other theory is thac
= since water s going to pen-
: ctrate the grout lines and
get under the tile, a drainage
plane needs o be provided
to allow it o escape. This
brings up some other issues
such as the method of fasten-
ing the drainage mat {with
a thin-ser bonding adhesive
but nor necessarily the same
one used to bond the tile).
Following the manufacturer’s
recommendations is essencial
rI.Jf SUCCCSS -'lnd o ensune Wﬂfmnr)’

COVETage.

Crack isalation

The assembly has lirde rolerance for
movement and is likely to crack if there
are not steps o reduce (isolare) the
movement of the subsurface from the
I'||c|"gmu1 .1_-.wrn11|_','_ The walcrpmnﬁng
ITIL']'I'II"IJ]'H.' “'i” ||k.|.‘|_'f' F]’U"‘Id‘L‘ same
erack isolation }lmlccﬁun itself and the
addition of a drainage/decoupling mart
will inecrease it significanely.

Our best advice is to research this
carcfully for the specific condirions
the job presents. Choose a system that
makes sense and carcfully follow the
manufacturer’s specifications.

22
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Thin-set bonding adhesive

The desire to save money by choos-
ing a less expensive thin-set has been
a very i:u'gq: source of failurc. To those
who are unaware of the technology
involved in a polymer-modified mor-
tar used as an adhesive to bond riles,
they may all look the same and there-
fore have the same propertics. Nothing
could be further from the
truth. Here arc some of the
propertics required in a thin-
set adhesive for outdoor nle

installations.

® Flexibility: The higher
priced  thin-set  mortars
have  higher  qualiry

polymer  additives  thar
allow for more movement.
Consider an clastic
waistband. Eventually,

it wears out and loses s
cla.sticily_‘rhchc[[crqu.ﬂil}'
the elastic, the |nn|_',rl 1
With the constant
mavement r!:sullillg I.ll'il'l'lu CJ'l.H'IRiH;
temperatures, the thin-set is trying
to hold the tile in place. The berrer
quality the thin-ser, the longer i
continues to provide the adhesion
required.

Eflorescence: The white stains that

lasts,

seem to ooze out of the grout joines
or frum lI'H.' outer L'dL‘_L' tli—[hl.' lI![l.'li
surface might be a result of the
wrong choice of thin-ser or grout
marerial. The manufacrurer will
recommend the correct materials
to be used ro reduce or climinate
efflorescence.

* Curing time: Quedoor installations

Efffarescence cau reviilt frum @ poar cheice af grou

are  obviously  susceprible
dramaric remperature and humidicy
Auctuarions. Some very experienced
tile setters won't do an outdoor job
unless it can be tarped off to keep
it out of the direct sun and rain
for a significant period of rime 1o
allow for the proper curing of the
materials. There are fast-setring

ihin-et moriar

thin-set adhesives available for cooler
Onee
. seek our the manufacturers
recommendarions and follow them.
Freczefthaw capabilities: The chin-

set must be L'.1p.1|3|r_- ufcnnlimlinl; o

temperature  installations,

Pu:ﬁurm its duties even in wet and
under freezing conditions.
Re-emulsification: A surface that is
ot [JITIPL'I]_" l‘uill -1[Id ]:lup;irﬂi I11.{:"
provide small areas thar allow warer
o puddle. Prolonged dampness
may promote the re-emulsification
of the morear that would impact the
adhesion. The manufacturer will
provide guidance on this issue.

veww.iilaletterconada.com < Fall 2010
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Choosing the tile or stone

Some of the faillures of ourdoor
rile jobs are caused |n.1' wrong prod-

uct choices. Freceefthaw resistance

and water absorption characteristics
are available. Make sure the product
is matched to the climare it will be
installed in.

One example of a failure we saw was
a slare tile installed in a region thac
experiences many frecze/tl

v cycles
“faking”
apart which could have been pre-
dicted considering the properties of
that particular product. If the supplier
does not have the information, choose
another product or supplier,

each year. The stone w

Installation techniques
Obviously the skill of the tile serter

is extremely imporeant to the eventual

success of the job. There are a few

mnstallation issues we saw thar p].i:.' a

major role in the success of an out-

door tile job.

* 100% coverage of the thin-ser: Voids
in the thin-ser coverage will provide
space for moisture to collecr. While
difficult o completely avoid air
spaces, the goal is to ger 100% cov-
erage of the bond ing adhesive.

* Soft  Joines: Tile, thin-set and
grout are rigid materials. The nled
assembly is going to have substantial
movement  as  the
changes and provision needs to be
made 1o allow for that movement,
||1d||¢rr3'.-.[-.1r|.d-.1rd,.c.1.llIiur.-mﬁininss
{joints that allow for movement)
to be placed every & to 10 feer in
cither dircction. It will most likely

fem pera Lure

be visibly different than the other
grout joints and as a resulr, some
choose the appearance over the
function and suffer the consequence
of erupring tiles, The laws of nature
will always prevail.

Railings

MNever, never, never artach a surface-
mounted rail on top of a tile or stone
finish!

The fastencrs required to hold the
rails will penctrate the roofing mem-
brane. Water Hows on top of the
waterproofing membrane. Any pen-
erration of the membrane will be
almost impossible to seal and ar any
rare, is a very bad practice.
he other issue with a surface-
mounted rail relates o the likelihood
of cracking the tile as you tighten the
fastener.

The best Fl.iclitc 15 to mount the
rails on the fascia or on a curb. Details
&an h‘i.' seen at '\‘\'“"W.dur-'ldt']{;[ﬂmlf
dllrdr:u]c.u[dr.L\\'ing&.]ﬂmL

If the rails are mounted on posts
thar penerrate the deck surface, special
provision must be made to provide a
waterproof “collar”™ up the post.

Maintenance

The technical director of a major
l]'llll'l—kl.'t f[]dllur:.“:iLIIL'I fk'l_'LlJTllTllfﬂdEd
that ilE"Pl:\."ill*b’ HPPIGIPI]'&{[{' sealer on
a regular basis 1o the rile andlor
the grour will reduce the amount of
moisture thar pencrrates the system
and help to prolong the life of the
Jn\L'ITII.'\I.I\".

There are few outdoor surfaces as

74
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arcracrive and durable as tile or stone
and they can be used ourdoors even
in very extreme climates, providing
there i a great deal of care put into
the choices of materials and wrades
people. As so often happens, attempts
IO CUl Corners on costs or take share-
curs — even ones that seem o make
sense — resule in the most expensive
installations. The common themes in
this report are to follow the manufac-
turer’s recommendations to the letter
and employ only experienced profes-
sionals for cach part of the job. The
chances of a successful, long lasting
installation increase exponentially if

you do.

This article is written by Jobn Ogilvie,
presidentand ene of the aumers of Durndek
Lid. Duradek fas been waterproofing
decks and balconies since 1974, ts
products are only installed professionally
by contrictors trained and supported by
Duradek and its network of distributors
throughone  the  United  Stares  and
Canada, The specific product referred to
in this article is Duradek Ultra Tiledel, a
roof membrane specifically designed and
testedd for the application of vile or stone
overlays. More information can be found
ar wenedurtdek. comltiledel. For more
infarmation, contact Ogilpie in Canada
ar 866.591.5594 or in the USA
800.338.3568: or visit wnondundeb.com.

Frmrashedd tvle deck. wiing Duradek Dlitre Tiledek w the weatenproa rembrtne.
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