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:RoofjWal.l Intersections 

Keith Wilson1 

ABSTRACT 

one of the highest percentages of iooisture problems foun:l in buildings is 

at the roof/wall intersection. '!his paper discusses the principles of 

good design practice for positionirg air am vapc:ur barriers at roof /wall 

intersections. Design principles for a number of types of roof am wall 

construction are discussed. 

'!he Wilding science principles of roof/wall intersection designs were 

first refined by the Air am Moisture SUbcanuni.ttee of OBEC, the ontario 

Building Envelope council. A major roofer, an architect am a roofirg 

inspector worked with the cxmnittee :members refinin} designs sutlnitted by 

designers an:i manufacturers. 

1 Keith Wilson, MSc is Manager Tedmical Services Insulation an:i Rcofirg 

Products for Fiberglas Canada In:. an:i currently is Technical 

Ccmnittees Director of OBEC (ontario ari.lding Envelope council) 
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Roof/tfall Intersact:ions 

Keith Wilson 

A. 

'lhe area of l:.uilctings with one of the highest percentages of 100isture 

problems is the roofjwall intersection, that segment of construction 

always tied-in by "others". 'lhis paper discusses the principles of gocxi 

design practice for position:i.rq air am vapour barriers at this 

intersection. Tie-in details for a number of generic types of 

construction will be reviewed in light of the principles. It is 

:reocmnended that the designer should designate responsibilities for tie-in 

installation within prebid specifications. such an .i.nportant construction 

aspect should not be left open to arq mi.sunier:staro! 

Design reocmnemations in this paper are for the infonnation of the 

project designer. '!he project designer, ergineer or architect is 

respasible for the suitability am perfonnance of a design. A few of the 

assenbly designs contain insulated flash:Uq design aspects subject to a 

pendinJ patent, designers may contact the patentor, Douglas Fishburn at 

416-878-1282 • 

B. SYMPIQ5 

a.rll.din;JS with tie-in problems at the roof/wall intersection may exhibit a 

nuat>er of synptcns. 'lhe most oovious is an air leakage plume of 100isture 

<:Ner the parapet evident in cold weather. Many l:.uilctings show white 

efflo:resc:::erDa stains on the bricks at the top of the wall. Sane old 

l:.uildin;JS with glazed surface bricks are subject to spallirq in this area. 
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other builctinJs shCM icicle formation at the air leakage cracks while a 

few develop leaks when aCCUllUlations of ice within the wall assembly melt. 

C. EIJIIDINGS ~ AN AIR BARRIER SFAL 

1. Air Barriers are a Code Requirement: 

since National Builclil'X] Ccde-1985, section 5.3 was a~ by all 

provirx:ial Builclil'X] Codes an:i is not pl:q)OSed to be chan:]ed in NEC-1990, 

all designers am contractors are required to create or install a 

continuous air/vapour seal fran footings to the roof all arourxi a builclil'X] 

to meet the intent of this section. 

National Builclil'X] Code of canada - 1985 states: 

"Section 5.3 - Control of Air Leakage 
Section 5.3.1 - Air Barriers 

5.3.1. (1) 

Where a building assembly will be subjected to a temperature d 

a differential in water vapour pressure and a differential in 

due to stack effect, mechanical systems or wind, the assem 

designed to provide an effective barrier to air exfil 

infiltration, at a location that will prevent condensatio 

assembly, through 

(a) The materials of the assembly 

(b) Joints in the assembly 

(c) Joints in the components of the assembly, and 

(d) Junctions with other building elements." 

Because of this new code requirement builclil'X] owners may take legal 

recoorse against designers am contractors who create leaky buildings! 
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2. Why is an AIR BARRIER needed? 

Rick Quiralette (while he was at NRC, ottawa) wrote in atllding Practice 

Note 54 [ 1] : 1"1he principle function of the air barrier is to stop outside 

air :fran enterin; the building throJgh the walls, w.in:ia.is or roof, am 
inside air :fran exfiltratin; throJgh the l:W.lcting erwelope to the 

cutside. '!his applies whether the air is humid or dry, since air leakage 

can result in problems other than the deposition of misture in cavities. 

E>cfiltratinJ air carries away heatin; arxi ooolirg energy, while incaning 

air rray brirg in pollution as \<lell as disable a rain screen wall system." 

3. What is an AIR BARRIER? 

Air barrier materials shall be structural elements of a building such as: 

precast oorx:rete, metal panels, plywood, gypsum boards, or glass sheets. 

Flexible or built-up membranes SUR;JOrted by or fastened to structural 

elements may act as an air barrier system or as the tie-in between 

structural air barrier elements. 

4. What llllSt an AIR BARRIER do? 

(1) 'Ihe installed materials of the air barrier assembly must resist 

the highest expected air pressure load, inward or outward, 

without nipt:urirg or detachirg fran the support. 

'!his highest air pressure may cane as: 

(a) a win:i gust load or suction, CQIPled with 

(b) a stack effect (fran the difference in density between wann 

inside air arxi cooler cutside air a slight outward positive 

pressure occurs at the tq;> of a l:W.ldinj arxi a slight inward 

negative pressure occurs at the base) am 
(c) fan pressurization or depressurization by ventilation 

equipnent. 



[Pressure loads are ~tely: 1000 to 2500 Pa for wini 

gusts, 5 - 20 Pa for stack effects ard about 5 - 10 Pa for fan 

equipnent. ] 

(2) Tie-in membranes shall be structurally supported for the maximum 
area~ lJl'lSUEP)rted nienbrane areas ard adhered Jl'el'l'branes shall have 

sufficient adhesion am lo:rg tetm strength, el~tion ard 

flexibility properties to carry cut their functions for the life 

of the b.lilcting'. 

(3) 'l1le materials nust not creep away fran a substrate or cause any 

openirq of a joint umer a sustained air pressure difference 

(e.g. stack effect or fan pressurization). 

(4) Aey bridged joints shall also be designed to take maximum joint 

n¥JVement. 

(5) 'l1le deflection of the air barrier materials between supports rust 

be minimized to prevent displacement of other materials (e.g. 

insulations) • 

s. can Air am Vapc:Alr Barriers be a:mt>ined? 

'Wall, Roof am Intersection assemblies require an air barrier am possibly 

also a vapour barrier or :retarder. 'llley may or may not be the same 

material. a.it each oanbined system nust meet the design requirenmlts for 

both functions. 

6. Air/Vapour Barrier Positioni:rg 

Principles: 

(1) Ideally I all membranes am interior surfaces Of structural 

materials fonnirq part of the air/vapoor seal should be inside 

the insulation or above the dew point temperature of air in the 

assembly all year roond. 
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Providing materials inside the cxmtiruity seal can absorb am 
haOOle the volume of misture produced, portions of the year may 

have carrlensation with.in this seal. 

Flexible membranes adhered to or S\lR)Orted by IIOisture sensitive 

struct:ural elements such as gypsum boards :require the elements to 

be kept sufficiently dry. Aoc::um.tlation of excessive ITOisture 

(e.g. due to high interior relative humidity fran curing concrete 

in newly constructed OOildings) in exterior sheets of dtywall 

sealed with flexible membranes may be prevented. by early 

installation of sufficient exterior insulation. 

(4) Likewise, air barrier membranes am coatin;r.; adhered to the 

exterior surface of an interior masonry wythe should have 

exterior insulation installed to prevent water saturation am 
possible frost actioo, which might cause masonry deterioration or 

de.lamination of the membrane. 

(5) Certain wall am parapet assemblies nay be designed with air 

barrier seals exterior to the insulation am interior vapour 

retarder CX11ponents. 'lhese, like the highly reliable 

conventional roof systems, depend on ITOisture insensitive 

oaip:ments am the dryin;J time being larger than the wettirg 

period each year. 

(6) Scmatimes an adequate vapoor retarder is no vapour retarder as 

the insulation am roof membrane can haOOle aey quantities of 

deposited. IIOisture durin;J the heating season am this IIDisture 

dries a.rt: each year. 
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D. llJIIDINGS SHAU. BE DESIGNED 'ID PREVENT :mGRESS OF WATER 

l. National Builc:tirq COde- 1985 (arx:i 1990) Requires Water Control: 

"Section 5.4 Control of Rain Penetration 

All joints, openings, roofing, parapets and exterior wall cla 

be constructed to minimize the entrance of rain water into t 
assembly. 

Subsection 5.4.3.1.(1) states: 

Roofing shall be installed so as to 
(a) shed or drain water effectively, 

(b) reduce the likelihood, when the roofing is co 
overlapping units, of water backing up under the units 

damming or other cause, and 

(c) be resistant to damage due to wind. 

Subsection 5.4.4. Parapets states in 5.4.4.1.(1): 

Where the top of a wall is exposed to the weather 

(a) it shall be capped, and 
(b) a through-wall flashing shall be installed immediat 

segmented or pervious cap, and at such other points 

as are necessary to divert rainwater to the outside." 

Parapet walls shall be sloped towards main roof areas arx:i flashed to 

prevent migration of m:>isture beyorxl art/ oonceal.ed flashin3s. Sloped 

parapet blocks shall not be absorbent or subject to water migration, which 

can cause efflorescence problems, even withoot mist air leakage. 

. 
l• 

I 
I 
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E. ADDITIONAL DESIGN OBJECTIVES 

1. Preservation ~inst Rot, Mildew, arrl Furqi Grc:Mth 

Wood materials used as block.iig, insulation stops arrl curbs, which may be 

subject to tenporary wettin} action due to col'X1ensation should be 

chemically treated to prevent deterioration. 

painted with preservative. 

2. Be Aware of Frost Sensitive Materials 

All saw cuts should be 

All materials which may be subject to water saturation am frost action 

shall not be frost sensitive. Be especially aware of rortars ani blocks 

which may not be manufactured to standards definin} this capability. 

3. Insist on satisfactory catpatibility of Tie-In Materials 

Materials on tie-ins shall have satisfactory c:aipatibility for use with 

both wall an:i roof materials they are in contact with arrl with any 

environmental pollutants which may be present. 

4 . Request Versatile an:i Easily Installed Designs 

Materials an:i designs should be capable of installation with wall or roof 

consttucti.on beinJ first (i.e. optional phased cx:mstruction). A 

designer's IOOtto should be: ''Make it si.nple!". Sanetllnes too much detail 

is "WO:rse than not enoogh detail, when yoo are dealin} with an experienced 

ocntractor! 
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F. ~F/WAIL INI'ER>~C.N rnMPIES: 

.. · · . . 
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Followirg are a m.nnber of generic designs based on drawin3s sent to the 

OBEC ccmnittee - sul::mi.tted for or rendered fran real jobs, or drawinJs 

forwarded by manufacturers. F.ach drawinJ will attentit to show sane of the 

principles for a different type of construction of the roof/wall 

intersection: 

Assellbly #1- steel Deck-Masonry Wall-conventional Insulated System 

Ccmnents: 
(1) Nate the Continuous Metal An}le fastened to the steel deck, both wall 

an:l roof air barrier membranes are sealed to this an;le. 'lhus either 

the wall or the roof system can be installed first. 

(2) 'lhis roof assembly uses a membrane air/vapour barrier installed O<Jer 

the base layer of insulation. Perfect installation of this air/vapour 

barrier membrane gives a terrq;>orai:y waterproof system. Abcut l/J. of 

the insulation for this assembly can be belO'# the air/vapoor barrier 

(high interior relative humidity will reduce the al!D.Int of insulation 

permitted umer the vapour :retarder) • An alternate awroach coold 

irx:orporate a m:ininum 12. 7 nm gypsum board as the base for the 

air/vapour barrier. 

(3) Note the structural sui:pJrt sardwichinJ of the wall air/vapoor barrier 

llle!li:>rane at the end of the deck panels. 

(4) Alternative air/vapour barrier eiastaneric mastic or coatin3s may be 

used instead of the flexible lllE!lli:>rane an the exterior of the interior 

masonry wythe, although flexible membranes are used at expansion 

joints an:l cracks. 

. 
' 

fr ... 
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(5) Althoogh this asse.mbly shows a two ply nmified bituminous membrane 

and fl~, other built-up-roof an::i single ply membranes cool.d also 

be installed. Same membranes do not require installation of cants, 

while others require mre 'WOOd block.inq an::i anchoring of the membrane 

at the perimeter~ Follow awlication .inst.ructions f:ran the 

manufacturer supplying these cx:mponents. 

Assembly #2a Precast Concrete Parapet Section-cast Concrete Roof 

canments: 

(1) '!his is an exceptionally hard assembly to seal up properly. Although 

a metal cap is stronily preferred to prevent misture fran soaking 

into the precast panel (see CRCA Spec. Fir516) , few architects will 

pennit same, due to its awearance. 

(2) Likewise, when the cap is left out, it is hard to prevent water for 

getting behllxi the reglet at the joints between precast panels. 

Regular maintenance of caulking is required because of the arc:hi.tect 1 s 

vanity! Roofers should insist on the installation of a cap on these 

walls and they can use as baclOJp SUbsection 5.4.4.1. (1) (a) of the 

Wilding code (shown on earlier slide) which says "Parapets ••• shall 

be~" 

Assembly #2b Precast Concrete Parapet Section-cast Concrete Roof 

Ccmoents: 
(1) '!his drawil'g shews a number of ill1pravements to the previous 

design(based on CRCA Flashing Spec. Fir516) (Note: caw.in] of precast 

pane.ls) 

(2) Same designers prefer to replace the cant strip (in the previous 

drawing) with a bent steel plate spanning the crack. 'lhe square-edge 

insulation is then exterxied out to the wall. 
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his, as all other prct:ected membrane designs, requires slopin] of the 

ast concrete deck towards drains, to prevent pon:lin;J within the 

;ystem. 

1hen perillleters are flashed with flexible membranes(ac:cord:in;r to 

narufacturer•s instructions), liquid-applied meni:>ranes can be 

J.ncorporated into this roof design. 

:aulk:ing (with a suwart metal an;Jle) is required at the top of the 

MlS\llll wallboard to maintain the seal durin;J settlement and 

iifferential. JOOVement between the wall am roof assemblies. 

:ibly #Ja- Insulated Concrete Deck (Conventional System) 

(A/B over Parapet) 

ants: 
.>ince the concrete deck and parapet can move iixJeperx:jently fran the 

rasonry brick wythe, the 'wood blockin] an the parapet is arx:hored 

~y, to the masonry parapet. 

l\. good wall design has vent.in] near the top of the exterior masonry 

·.o/Ytlle at 2411 o.c., to remove MrI misture which nay be able to 

penetrate the air/vapoor seal. am to chy oot MrI m.isture which is 

3ble to pass throogh the exterior wythe(rain screen) • 

iasamy does settle and a settlement space is left at the top of the 

inner wythe block wall. In l:WJ.dings with !CM relative humidity am 
in a moderate climate, the insulation on the inner face of the parapet 

·...ai1 nay be removed and the ply'wood is sufficient to prevent 

~tian within the masonry. 

.. 
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( 4) Existin; alCA. flashln;J designs reccmuem wcod bloc:kin; am cants, for 

#15 am glass felt BJR membranes, utilizin; built-up flashings. It is 

expected that modified bitumen membranes am glass felt BJR will be 

flashed with m:x:tified bituminous flashln;Js, as shown. Any flashin;J 

sheets awlied with hot bitumen shall. be anchored with nails min. 200 

nm, max. 300 nm above the deck surface. Ensure that side laps of 

sheets covered by iretal counter flashln;J are sealed as well, to 
prevent ingress of win::l-blown water. 

Assent>ly #3b Concrete Deck-Masonry wall~entional System 

comments: 
(1) '!he previous 

bril'qin; the 

through-wall 

assembly may be installed more easily, if instead of 

air/vapour barrier over the parapet, it becate> a 

flash.inYmembrane by beiiq ~ed. over the steel 

connector rods before the parapet is cast-in-place. 

(2) '!his version, with through-wall membrane tied-into wall am roof 

air/vapour barriers, will have no potential for cx:iOOensation in the 

parapet am only requires insulation over the parapet(urxier plywood) 

to cut heat losses. 

Asserrbly #4 concrete Deck am Parapet-Masonry Wall-Protected BJR 

Me!Di>rane system 

a:mnents: 

(1) Foor ply organic BJR am flashings may be used in this assembly 

design, however, foor ply glass felt BUR with two ply modified 

bitumi.no.Js flashings may be expected to have a l~ service life in 

the moist environment urxier insulation boards. 

(2) It is recamneOOed that the wcod cant am plywood for this assembly be 

pressure-treated wood am that at least an one ply vapour retarder be 

installed under the wood cant. 
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Assembly #5 steel Buildin;J system Parapet 

Ccmnents: 
(1) Sin;Jle am two ply membrane systems are frequently installed without 

cant strips. Certain manufacturers :reccmnen:i fast:en:in; or anchoring 

of the l!IE!IOO:rane sheets round the perimeter( as shown), this is 

especially requixed when the membrane is not adhered. 

(2) Pavers arourxi the perimeter can:y cut two functions: First, they hold 

sane neta.l ocxmter flashirgs in position at the inside base of the 

parapet wall am Secorx:l, they reduce scooring of ballast rock (to 

expose fabric am insulation) , in the areas of maxim.ml win:i erosion. 

(3) 'Ihe continuous metal an;le carries cut several functions: 

(a) It functions as the air seal between the roof am walls. 

(b) 'Ihe an;le is a base for attachment or sealing of the 

waterproofing membrane, which in this system perfo:cms vapour 

retarder functions. 
(c) 'Ihe argle in this design perfonns a structural function, as one 

of the support roenilers for the san:iwich wall system which usually 

is insulated with blanket insulation. 

(4) '!he steel sheet liner panels are sealed with strips of caulkirg am 
thereby perfom. both Vap::Klr am air barrier functions for this wall 

system. 

Asseni:>ly #6 steel Ceck-Masonry wall-Modified Protected Membrane System 

Ccmnents: 
(1) '!his system offers the advantages of early close-in am waterproofing 

of a buildin;J, frequently before many phases of construction are 

carpleted. In this partial stage, a base layer of suitable rigid 

insulation (frequently 1/3 of the total assembly R-value) is fastened 

into position aver the steel deck(or gypsum board, if required to meet 

certain fire ratings). 

I. 

/ 
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'!he waterp:roofing membrane am flashin3s are installed aooo:rc:liiq to 

good construction practices, only no surfacing protection is 

installed. 

Following ~letion of all l::W.ldin;J construction am the repair of 

any damaged areas of membrane, a layer of suitable rigid foam 

insulation is loose laid am covered with fabric am ballast or 

pedestals am pavers, aooord.ing to design specifications. 

(2) Installation of a suitable vapour retarder um.er the base layer of 

insulation is required: (a) If greater than about 1/3 of total 

assembly thennal resi.stanoe is being installed in the base insulation 

layer. (i.e. dew point is below the installed waterp:roofing membrane) 

(b) If the base insulation layer cannot harxil.e the volume of iooisture 

deposited during l::W.ldin;J dryout prior to installation of the layer of 

insulation above the waterp:roofing membrane. 

G. GUNCUJSIOO 

'lliere waild awear to be a number of altemate gocxl nethods of designing 

the roof/wall intersection for any type of l::W.lclinq ccnstruction. 

1!dherence to the mentioned principles shOJ!d result in satisfactory 

designs which can be easily installed am shOJ!d perform well. 

H. REFERENCES: 

[l] Quirooette, R.L. '"lhe Difference Between a Vapour Barrier am an Air 

Barrier'', NRC Builclinq Practice Note 54, July 1985. 
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