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KARIMALLANA, P.E., RRC, RWC

i EDUCATION: B.S., Civil Engineering, Santa Clara University, 1983
i REGISTRATION: P.E., Civil Engineering, California, 1987
i P.E., Civil Engineering, Nevada

P.E., Civil Engineering, Hawalil

i CERTIFICATION: Registered: Roof Consultant (RRC), Roof Consultants Institute
i Registered Waterproofing Consultant (RWC), Roof Consultants Institute

i 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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OVERVIEW

i Review of Exterior Wall Assemblies

Barrier Wall Systems

Rain Screen Principle
Drainable Wall Assemblies
Cement Plaster

EIFS
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OVERVIEW

i Address 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

it Calculations for moisture diffusion through
cement plaster wall assembly.

i EIFS Bullnose failure study

% Karim P. Allana, PE, RRC, RWC February 13, 2007



OVERVIEW

it Material 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
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Wall Design

Three Key Elements of a Wall Leaks:

S Water
S Opening in Wall
S Forces to drive

water through the
opening
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Typical Forces in Nature that Cause Water
Intrusion Through Wall Assemblies

Kinetic Energy Surface Tension

Capillary Action i Air Currents Pressure Differential
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Wall Design

Philosophy Behind Barrier Wall Systems

i We -canot do
the water!

i We -canot do
the forces that drive water
through the opening!

i We are going to seal every
opening!!!
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BARRIER WALL ASSEMLIES

it When exterior skin/mass Is designed to be the
only water barrier.

i Examples:

_ 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
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Traditional EIES iIs a Barrier \Wall
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EIFS

it BARRIER WALL SYSTEM

BY OTHERS

: %CIT QJTSULATION SYSTEM
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EIFS Wall, Perimeter Sealants are Critical for
Preventing Water Intrusion in Barrier \Wall

1/ 80 to 3/320 thick EI FS
modi fi ed cement and fi be
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EIFES Moisture Drained System

FRAMNG

SUBSTRATE

GE APPROVED WATER
RESISTIVE BARRER
BY OTHERS

— DRWIT APPROVED WASHR
WTH GCRRCEION RESISTANT
FASTENER

T DRYVIT CRAINAGE MAT

T EPS INSLLATION BOARD
T DRNVIT CENESISe BASE COAT

- DRYVIT RANFCRONG MESH

———— DRYVIT (A\ESS BASE CAT
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DRAINAGE MAT OPTION
(SYSTEM 1)
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EIFS Moisture Drained Window

I\ sENoE2

APPLY CRYVIT FLASHNG TAPE
o AND SLRFACE CONDITINER ONTO
SILL AND LP JAVBS LAPPING O/ER JAMB AND OVER GTE APPROVED
QOIE APPROVED SHEET TYPE ' SHEET TYPE WATER RESISTIVE
WATER RESISTIVE BARRER Ji BARRIER

INSTALL DAGINAL STRPS GF CRYVIT HASHNG I i QJT AND FOLD BAGK GCZE APPROVED
TAPE AND SURFACE GONDITIONER AT CCR\ERS ) WATER RESISTIVE BARRER AT HFAD
OVER PREVIOELY INSTALLED A ASHNG TAPE

AND WATER RESISTIVE BARRER

STEP #1 STEP #2

o 1) APPLY DRYVIT HASHNG TAPE AND SLRFACE
e GONDITIONER ONTO HEAD AND LAP GDE
APPROVED SHEET TYPE WATER RESISTIVE
BARRER O/ER IN A WEATHER BOARD FASHON
2)INSTALL WINDON UNT AND ASSQOATED A ASHNGS
PER NANUFACTURERS RECOMVENDATIONS, GDE
REQUREVENTS AND PROIECT DOCUMENTS,
3)F0.D DOAN WATER RESISTIVE BARRER O/ER
HEAD ALASHING AND TAPE SEAVB WITH ERYVIT

FLASHNG TAPE
STEP #3
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EIFS Moisture Drained Window Jamb

BPS INSULATION BOARD

CRYVIT REINFCRANG MESH
BVBECDED IN BASE GOAT

CRYVIT ANSH

MW@ 4") MN s
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Drainable EIFS Window Jamb With
Secondary Sealant Joint

DRAINABLE
INSULATION

ADHESIVE

INTERIOR FINISH, S.A.D. MOISTURE BARRIER

SYSTEM Inside seala
joint to seal
secondary
moisture
barrier

DENSGLASS GOLD

FULLY EMBEDED
BACKWRAP

BACKER ROD AND
SEALANT CONTINUOUS
AROUND HEAD AND
JAMBS

WINDOW
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Rainscreen \Wall

Back Ventilated
Rainscreen Wall

In a Back Ventilated
System the joints are
open. Therefore, the
pressure on the back
side of the panel
system Is essentially
the same as it IS on
the outside.

Karim P. Allana, PE, RRC, RWC

) e

L
E— ﬂi |
ULl
000" ALUMINUM ADJUSTER alle
CHANNELS {CONTINUOUS) B
oo
SERIES 4000 — 125 !
ALUMINUM PANELS . Ll
()
.
SELF TAPPING ) 1
FASTENERS— ) ! |
NOT BY C.5.. {TYPICAL) 1 Ll
|
080" CONTINUOUS ALUMINUM 1 !':
DRAINAGE CHANNELS ol : ‘:I
1
|
POLYCARBONATE I
HOOK BUSHINGS I ]
|

-

February 13, 2007



BUILDING AREAS SUSCEPTIBLE
TO CONDENSATION

ii Compact roof assemblies, I.e., no attic T flat
roofs or cathedral ceilings

i Exterior wall assemblies with large temperature
difference between outside and Inside

i Interior wall assemblies with humidity and
temperature difference
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Effects of Moisture Movement In
Wall Assemblies

it Address 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
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Relevant Terminology:

0 WATER PHASES

it RELATIVE HUMIDITY

0 CONDENSATION

u WATER VAPOR TRASMISSION
it PERMEANCE/PERMEABILITY
it VAPOR PRESSURE

i DIFFUSION
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RELATIVE HUMIDITY

i The amount of water In itS gaseous phase that
can be contained within a given volume of air Is a
ffunct i on-of - the ailros

- Warm air holds more moisture than cold air!!

i Relative humidity Is expressed as a percentage:

100% humidity means that the air Iis saturated at
that temperature
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DIFFUSION/PERMEABILITY

i Diffusion Is the transmission of water vapor
through a material

i Some materials allow diffusion to occur more
rapidly than others

it A mater i al-os -abid ki ty t
v-apor--is: measured by 0
NNpermeanceo
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PERMEABILITY

i Permeabllity Is based on a given
thickness range of material.
_ Unit of measure = Perm.inch

~ Example, Permeabillity of concrete = 3.2
perm.in

"Per - meance: of 60 -t hi
3.2 perm.irn/f 60 = &
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Figure 5

Typical Water Vapor Permeance and Permeability Values™?

Material Permeance Permeability
(perm) (permein)

Common roof membrane materials:
Asphalt (hot applied, 2 Ibs/100 ft?) 0.5
Asphalt (hot applied, 3.5 Ibs/100 ft?) 0.1
Built-up membrane (hot applied) 0.0
No. 15 asphalt felt 1.0
No. 15 tarred felt 1.0
Roll roofing (saturated and coated) 0.05

Common insulation materials:

Expanded polystyrene insulation
Extruded polystyrene insulation
Plastic and metal films and foils:
Aluminum foil (1 mil)
Kraft paper and asphalt laminated, reinforced
Polyethylene sheet (4 mil)
Polyethylene sheet (6 mil)

Other common construction materials:

Brick masonry (4 in. thick)

Concrete (1:2:4 mix)

Concrete block (with cores, 8 in. thick)
Gypsum wall board (plain, ¥, in. thick)
Hardboard (standard, ¥ in. thick)

Metal roof deck (not considering laps and joints)
Plaster on metal lath

Plaster on wood lath

Plywood (Douglas fir, exterior glue, Y in. thick)
Plywood (Douglas fir, interior glue, ¥ in. thick)
Wood, sugar pine
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Case Stuady #1
(COOLING CLIMATE)
EXAMPLE OF
CONDENSATION IN
HOTEL PARTY WALL



Case Study # 1

i Honolulu, Hawali hotel

i Air leakage through failed sealant joint
between lanal door and exterior wall

it Condensation between hotel party walls

it Calculate how much condensation (gallons)
of water accumulates on the wall in 1 week
time span.
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Condensation between hotel party.
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Moisture intrusion through
air leakage at exterior side
of party wall
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Case Study # 1, Hawall Hotel interior
wall, condensation due to air leakage
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