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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 Principal
Drainable Wall Assemblies
Metal Wall Panels
Cement Plaster

EIFS
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OVERVIEW

it 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
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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

Surface Tension

Capillary Action i1 Alr 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
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EIFS Wall, Perimeter Sealants are Critical for
Preventing Water Intrusion in Barrier \Wall

‘i i ‘T’ ????

o to 3/ 320 thick EIFS
| fi ed cement and fiber
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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

——— DRYVIT ANSH

DRAINAGE MAT OPTION
(SYSTEM 1)
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EIFS Moisture Drained Window

U\ sENOE?

NAPPLY DRYVIT VA £\ | APPLY DRYVIT FLASHING TAPE
~ - AND SURFACE CONDI Tl ONE [olS AND SLRFACE CONDITIONER GNTO
SILL AND LP JAVES LAPPING O/ER JANB AND OVER QE APPRO/ED

QE APPROVED SHEET TYPE < SHEET TYPE WATER RESISTIVE

INSTALL DAGINAL STRPS GF CRYVIT HASHNG 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
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

DRYVI T FLASHI NG
AND SURFACE CONDI

COLOR PRI MEE ON S
TO REEVE SEALANT

W\RAP DRYVIT DETAIL
51 MM (2") MN AT BAGKSICE
CF BPS

GE APPROVED WATER RESISTIVE
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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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Wall Design

Philosophy Behind Back Ventilated Rainscreen
Systems :

it Counteract the driving force
behind water intrusion, I.e.
Pressure Differential

it Equalize the pressure
between the outside skin and
Inside face of panel

i Cavity behind the panel or
masonry with vents to
equalize pressure
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Pressure Differential

i Cavity Wall

ii Pressure IS greater
on the outside of
the wall because It
IS completely
sealed!
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Pressure Differential

it Back Ventilated

it Rainscreen
\Wall

i In a Back
Ventilated
System the
joints are open.
Therefore, the
pressure on the

right 202C
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Wall Design

i Back Ventilated
i Rainscreen

Systems

i The air barrier behind
the panels is a vapor

Ay
1
1

barrier. The design &y
professional needs to seeiswo
take this Into insulation —|_{ |
consideration when n
designing a back e L]
ventilated rainscreen s -
System. Pone 1

______-_______-___%__-___.ir

System | I ”
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Open Joint Rainscreen System in Aluminum Plate

Kynar Finish ‘
« B

4

: Ebprght\g(')O.Allana Buick & Bers, Inc 4 I :
Karim P. Allana, PE, RRC, RWC March 27, 20061 23




What Kind
of Metal
Panel?

S Barrier or
Rainscreen
Wall?

S Sequential

Installation?

GYPSUM BOARD
OR OTHER
o _— SUBSTRATE
SH o (SHOWN BUT
e NOT REQ'D)
g -5;‘__—?
, #12 TEK TYPE
ot  FASTENERS @
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What Kind
of Metal e
Panel?

SIDE JONT SEALANT
(FACTORY APFLIED)

SIDE JOINT SEALANT
(FIELD APPLIED)

HUWH SHEET METAL SCREUW

S Barrier or
Rainscreen
Wall?

S Sequential
Installation?

B

B B S (R
, :
R
N CERE R B
o) ATTACHMENT CLIP

(I/8IDE JOINT/SUPPORT)

TYEICAL PANEL HORIZONTAL (SIDE) JOINT
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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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AREAS SUSCEPTIBLE TO
MOISTURE ACUMULATION

Exterior wall assemblies
Interior wall assemblies
Chilled water line insulation
Indoor pools and spas
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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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WATER PHASES

it Water can exist in three phases

Ice
Liguid, between 32 degrees (freezing) and 212 degrees F

"~ (boiling)
_ Gas phase (steam) from bolling, or gas phase (water vapor)

from evaporation, when the temperature is below boliling
point

it When cooled, water vapor will lose energy and return
to liguid, 1.e., it will condense

£
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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

tA. mater il al-0s :ab ty
S:‘measured by
NNpermeanceo

V-ap O r

£
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PERMEANCE

i Parmoanrcaic hacad nn given

thickness of material.
~Unit of measure = Perm

~Is measured in perms per square

meter

- Rating under 0.5 = vapor barrier
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