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KARIM ALLANA, P.E., RRC, RWC
ü EDUCATION: B.S., Civil Engineering, Santa Clara University, 1983

ü REGISTRATION: P.E., Civil Engineering, California, 1987
ü P.E., Civil Engineering, Nevada 

P.E., Civil Engineering, Hawaii 
ü CERTIFICATION: Registered Roof Consultant (RRC), Roof Consultants Institute 
ü Registered Waterproofing Consultant (RWC), Roof Consultants Institute

ü OVERVIEW:

¸ Over 20 years experience providing technical standards in building envelope technology.  

¸ Expert Witness in Construction Defect Litigation

¸ Principal consultant in design of building envelope, roofing and waterproofing systems, forensic 
investigations of building assemblies and failure analysis. 

¸ Expert in all aspects of building envelope technology.

¸ Specialization in cement plaster, other siding types, roofing, wood, water intrusion damage, 
window assemblies, storefronts, below grade waterproofing, and complex assemblies.

¸ Completed over 1300 projects: new construction, addition, rehabilitation, remodel and 
modernization projects for public and private sector clients.
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üReview of Exterior Wall Assemblies

¸ Barrier Wall Systems

¸ Rain Screen Principal

¸ Drainable Wall Assemblies

¸ Metal Wall Panels

¸ Cement Plaster

¸ EIFS

OVERVIEW
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üAddress the effects of moisture movement 
in wall assemblies
¸ Principles of water phases, relative humidity, 

condensation, vapor retarders and vapor 
pressure

¸ Examples of condensation caused by vapor 
transmission through interior and exterior walls, 
indoor showers, pools and spas

üCalculations for moisture  diffusion through 
cement plaster wall assembly.

üEIFS Bullnose failure study

OVERVIEW
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üMaterial Selection for Exterior Wall

¸ Selection of Sustainable Materials

¸ Materials less prone to mold and water damage

¸ Selection of Vapor Retarders

¸ Selection of Sealants for Exterior Wall

OVERVIEW
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Wall Design

ŞWater

ŞOpening in Wall

ŞForces to drive 

water through the 

opening

Three Key Elements of a Wall Leaks:
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üAir 

Current

s

Typical Forces in Nature that Cause Water 
Intrusion Through Wall Assemblies

Pressure DifferentialCapillary Action

Kinetic Energy Surface TensionGravity
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Wall Design

ü We canôt do anything about 

the water!

ü We canôt do anything about 

the forces that drive water 

through the opening!

ü We are going to seal every 

opening!!!

Philosophy Behind Barrier Wall Systems 
:
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BARRIER WALL ASSEMLIES

üWhen exterior skin/mass is designed to be the 

only water barrier.

üExamples:

¸ Traditional Exterior Insulation & Finish (EIFS)

¸ Mass Masonry Walls

¸ Certain types of Curtain Wall

¸ Cast in Place (CIP) Concrete Wall
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Barrier Wall Systems

Pre-cast ConcreteBarrier Metal Panels
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Traditional EIFS is a Barrier Wall
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EIFS
ü BARRIER WALL SYSTEM

SUBSTRATE

DRYVIT FINISH

DRYVIT OUTSULATION SYSTEM

BY OTHERS

DRYVIT REINFORCING MESH
EMBEDDED IN DRYVIT BASE COAT

DRYVIT BASE COAT

DRYVIT BASE COAT

EPS INSULATION

DRYVIT ADHESIVE
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EIFS Wall, Perimeter Sealants are Critical for 

Preventing Water Intrusion in  Barrier Wall

1/8ò to 3/32ò thick EIFS lamina consisting of polymer 

modified cement and fiberglass is the ñWater Barrierò

Crack in Lamina = leak
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EIFS Moisture Drained System

DRAINAGE MAT OPTION

(SYSTEM 1)

DRYVIT FINISH

DRYVIT GENESIS BASE COAT

DRYVIT APPROVED WASHER
WITH CORROSION RESISTANT
FASTENER

DRYVIT GENESIS® BASE COAT

EPS INSULATION BOARD

DRYVIT REINFORCING MESH

DRYVIT DRAINAGE MAT

CODE APPROVED WATER
RESISTIVE BARRIER,
BY OTHERS

SUBSTRATE

FRAMING
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EIFS Moisture Drained Window

INSTALL WINDOW UNIT AND ASSOCIATED FLASHINGS
PER MANUFACTURER'S RECOMMENDATIONS, CODE
REQUIREMENTS AND PROJECT DOCUMENTS.

STEP #3

FOLD DOWN WATER-RESISTIVE BARRIER OVER
HEAD FLASHING AND TAPE SEAMS WITH DRYVIT
FLASHING TAPE

3.)

2.)

APPLY DRYVIT FLASHING TAPE AND SURFACE
CONDITIONER ONTO HEAD AND LAP CODE
APPROVED SHEET TYPE WATER-RESISTIVE
BARRIER OVER IN A WEATHER BOARD FASHION

1.)

CUT AND FOLD BACK CODE APPROVED
WATER-RESISTIVE BARRIER AT HEAD

6" MIN.
(typ)

APPLY DRYVIT FLASHING TAPEÊ
AND SURFACE CONDITIONERÊ ONTO
SILL AND UP JAMBS LAPPING OVER
CODE APPROVED SHEET TYPE
WATER-RESISTIVE BARRIER

APPLY DRYVIT FLASHING TAPE
AND SURFACE CONDITIONER ONTO
JAMB AND OVER CODE APPROVED
SHEET TYPE WATER-RESISTIVE
BARRIER

INSTALL DIAGONAL STRIPS OF DRYVIT FLASHING
TAPE AND SURFACE CONDITIONER AT CORNERS
OVER PREVIOUSLY INSTALLED FLASHING TAPE
AND WATER-RESISTIVE BARRIER

STEP #2STEP #1

SEE NOTE 2

4" MIN.
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EIFS Moisture Drained Window Jamb

DRYVIT DEMANDIT® OR
COLOR PRIMEÊ ON SURFACE
TO RECEIVE SEALANT

WRAP DRYVIT DETAIL MESH®
51 MM (2") MIN. AT BACKSIDE
OF EPS

CODE APPROVED WATER-RESISTIVE
BARRIER, BY OTHERS

SUBSTRATE

DRYVIT DRAINAGE MAT

DRYVIT REINFORCING MESH
EMBEDDED IN BASE COAT

EPS INSULATION BOARD

19 MM (3/ 4") MIN.

DRYVIT FINISH

DRYVIT SYSTEM

DRYVIT FLASHING TAPEÊ
AND SURFACE CONDITIONERÊ

CONTINUOUS COMPATIBLE
SEALANT AND CLOSED CELL
BACKER ROD, BY OTHERS

BY OTHERS

Manufacturerôs 

standard Detail 

is Missing 

Secondary Seal 

to Water 

Resistive Barrier
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Drainable EIFS Window Jamb With 

Secondary Sealant Joint

Inside sealant 

joint to seal 

secondary 

moisture 

barrier
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Wall Design

ü Counteract the driving force 

behind water intrusion, i.e. 

Pressure Differential

ü Equalize the pressure 

between the outside skin and 

inside face of panel

ü Cavity behind the panel or 

masonry with vents to 

equalize pressure

Philosophy Behind Back Ventilated Rainscreen 
Systems :
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Pressure Differential

üCavity Wall

üPressure is greater 
on the outside of 
the wall because it 
is completely 
sealed!
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Pressure Differential

üBack Ventilated

üRainscreen 
Wall

üIn a Back 
Ventilated 
System the 
joints are open. 
Therefore, the 
pressure on the 
back side of the 
panel system is 
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Wall Design
üBack Ventilated 

üRainscreen 
Systems

üThe air barrier behind 
the panels is a vapor 
barrier. The design 
professional needs to 
take this into 
consideration when 
designing a back 
ventilated rainscreen 
system.

Steel Stud 

Framing

Insulation

Metal 

Panel 

System

Air and 

Vapor 

Barrier

Plywood 

Sheathing
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Austin-Bergstrom International 

Airport, Austin, TX
Open Joint Rainscreen System in Aluminum Plate

Kynar Finish
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What Kind

of Metal 

Panel?
ŞBarrier or 

Rainscreen 
Wall?

ŞSequential 
Installation?
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ŞBarrier or 
Rainscreen 
Wall?

ŞSequential 
Installation?

What Kind

of Metal 

Panel?
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BUILDING AREAS SUSCEPTIBLE 

TO CONDENSATION

üCompact roof assemblies, i.e., no attic ïflat 

roofs or cathedral ceilings

üExterior wall assemblies with large temperature 

difference between outside and inside

ü Interior wall assemblies with humidity and 

temperature difference
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AREAS SUSCEPTIBLE TO 

MOISTURE ACUMULATION

üExterior wall assemblies

ü Interior wall assemblies

üChilled water line insulation

ü Indoor pools and spas
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üAddress the Principles of water phases, 

relative humidity, condensation, vapor 

retarders and vapor pressure

¸ Common modes of water movement through 

cement plaster and modes of drying.

¸ Examples of condensation caused by vapor 

transmission through exterior walls

Effects of Moisture Movement in 

Wall Assemblies
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Relevant Terminology:
üWATER PHASES

üRELATIVE HUMIDITY

üCONDENSATION 

üWATER VAPOR TRASMISSION

üPERMEANCE/PERMEABILITY

üVAPOR PRESSURE

üDIFFUSION
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WATER PHASES

üWater can exist in three phases

¸ Ice 

¸ Liquid, between 32 degrees (freezing) and 212 degrees F 

(boiling)

¸ Gas phase (steam) from boiling, or gas phase (water vapor) 

from evaporation, when the temperature is below boiling 

point

üWhen cooled, water vapor will lose energy and return 

to liquid, i.e., it will condense
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RELATIVE HUMIDITY

üThe amount of water in its gaseous phase that 
can be contained within a given volume of air is a 
function of the airôs temperature: 
¸ Warm air holds more moisture than cold air!!

üRelative humidity is expressed as a percentage:  
100% humidity means that the air is saturated at 
that temperature
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DIFFUSION/PERMEABILITY

üDiffusion is the transmission of water vapor 

through a material

üSome materials allow diffusion to occur more 

rapidly than others

üA materialôs ability to allow diffusion of water 

vapor is measured by ñpermeabilityò and 

ñpermeanceò
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PERMEANCE

üPermeance is based on given 
thickness of material. 

¸Unit of measure = Perm

¸ Is measured in perms per square 
meter

¸Rating under 0.5 = vapor barrier


