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Learning Objectives

 Water Intrusion

* Building Science
* Impact on Structure

* Why Does it Leak?

 How to Fix It

Water Intrusion



Building Envelope - Definitions
Envelope Roof & Plaza Slab
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Building Envelope - Definitions
Envelope

|

Iy

IH‘E%

Ay | o
Tmm@m 5

Water Intrusion

[ T U ¥ 0 ¥
| L] L] T 0 ¥ v U
f'h ]
. Y O § v .
M=N=1==1; El=l=1==0=
I=N=EI=ELHENE] 1T === = ElEIES
[ &\ uﬁmﬁl T |¥Tﬁg\ | Mﬁl_ Jﬁgﬁﬂﬁgﬁl—lﬁgﬁgﬁ:ﬁgﬁ[—lﬁgﬁ

LA -
ETHFLOOR ‘$

181 -1 ﬁ
T 7 STHTLOOR g

T N .
4rHFLCKJR_$

JRD FI.OOR

— 1

r
FOTLO0R

- o4
- BASEVENT “ﬁ

Facade

——Hi

=
=TT
SR m“'J—H”WMm
e
= T T T =

-0
BTHFLOOR {’

16T -0 ~
| ] o ¥

e | R = | © i A

- v v § T oo ® ®§ ¥ Mo %

i% o
_—J—L L]

o T | T T 0 ¥ U U i

= v ] ¥ 0 ¥ ] -——|J o

— ’_] 3

- a EI ze 7S’TEDT? L

-4
BASEMENT



Building Envelope - Definitions
Envelope Below Grade
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Building Science — 4 Primary Control Layers

* Rain

o Air

* \apor

* Thermal

Water Intrusion



Building Science — Moisture Exposure

» Water Intrusion:
* 40% of construction problems
* 70% of construction litigation

» Damage Functions
 \Water
* Heat
» Ultra-Violet Radiation

Water Intrusion
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Building Science — Capillary Action — Porous Materials

Concrete Brick

Water Intrusion
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Building Science — Surface Tension

Water Intrusion



tructural Damage — Masonry & Concrete

Brick Masonry Concrete Reinforcement Corrosion

Water Intrusion



Structural Damage - Steel & Wood
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Building Science - Principles

* 90%/1% {,
* 90% of the water intrusion problems %m _

occur within 1% of the total building

exterior. Usually at terminations and

transitions T

- 99% M il
2 [

-t

©

: / ‘ _,Lq_#/‘ ”
4 J Pl I3 v pl /
i s /
7

* 99% of water intrusion problems are e f
attributable to human error including % i
detailing, specifications, or installation. ]

Not material or system failures. A —

Water Intrusion



Building Science - Principals

* Everything Moves

* No One Maintains Their
Building Envelope

Maintenance Exception

Water Intrusion



Case Study — NSA Panama City

blix Super,
rket at Breakfast:..

Water Intrusion




Case Study — Mod-Bit Roof

* Other Popular Roofing
« TPO
« EPDM
* PVC

Modified Bitumen Roofing
“The Lexus of Roofing”

Water Intrusion
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Roofing - Modified Bitumen

a3 ST B LERE )

* Defective Lap Seams
» Shrinkage

» Checking

* Blistering
 Delamination

* Slippage

* Splitting

Water Intrusion




Case Study — Roof Flashing

Stained Celiling Tile

Water Intrusion



Case Study — Roof Flashing
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Water Intrusion

SHEET-METAL COPIHG SLOPED
TO DRAIN TO ROOF—SEE NOTES
3AMD 4

CONTINUOUS WEATHERPROOF
MEMBRAME O TOP OF WalLL
\TURNED DOWMN BOTH SIDES

STEMERS APPRON. B* 0.0,

WO NAILER ATTACHED
TO SUBSTRATE

PRIME 5URFACE AS REQUIRED

OPTIONAL: EXTEMDED FIELD
PLIES ABOVE TOP OF CAMT

BACKER

HOT- OR COLD-APPLIED
MEMBRAME FLASHING SHEET
ADHERED TO BACKER

CAMT

NRCA Detalil



Roofing - P

?w

i - Ponding: Most common factor in
g roofing failure

~— + Water Shedding: Can make up for
= Shortcomings in design,
construction, durability, &
maintenance.

K Degradation: Asphalt & Polymeric
materials

* Freezing: Erodes surface aggerate
Ponding > 48 Hours * Voids: Manufacturers warranty

Water Intrusion



Roofing — Organic Growth

* Improper roof slope

* Improper drains, overflow drains,
& overflow scuppers

* Clogged drains & scuppers
* Poor Housekeeping

* Roof collapse
* Promotes organic growth

Organic Growth

Water Intrusion
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Case Study - Canopy Roof Flashing

Metal Flashing at Wall

Water Intrusion



Case Study - Canopy Roof Flashing
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Facade — Evolution of Wall Types

(1
it i

i

Mass Wall Barrier \Wall Cavity Wall

Water Intrusion



Fagade — Mass Walls
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Facade — Barrier Walls
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Structural Metal Clad Face Sealed
Glazing Insulated Panels EIFS

Water Intrusion



Facade — Barrier Walls — Precast/Tilt-Up

I
Double B s IR Double

Sealant Sealant _w\

Drain & L
Vent

Opening

Precast/Tilt-Up Wall Double Sealant

Water Intrusion




Facade — Cavity Wall - “The Perfect Wall”

Cladding

Drainage/
Air Space

Semi-
«— Permeable
Finish

N N

Insulation

Air &
Vapor

Barrier CMU/Concrete Metal Stud Wood Stud

Water Intrusion




Facade — Cavi
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ty Wall - “The Perfect Wall”

Drainable EIFS



Case Study - Tilt-Up Parapet

Failed Sealant eak at Joint

Water Intrusion




Case Study - Tilt-Up Parapet - Coping
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Water Intrusion

SHEET-METAL COPIHG SLOPED
TO DRAIN TO ROOF—SEE MOTES
TaMD 4
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MEMBRAME ON TOP OF WaLL
TURHED DOWH BOTH SIDES
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Case Study - Tilt-Up Spalls

Water Intrusion
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Case Study - Tilt-Up Fenestration — No Drip Edge
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Case Study - Tilt-Up Fenestration — Drip Edge

Burlding poper
Flashing

(Ja"drip cop '
/,"CUJ‘”?, §—
1932 Architectural Chamfer & Drip Edge
Graphics Standards Form

Water Intrusion



EIFS Walls

EIFS or ' .V. 'D EIFS or ‘ v i
STUCCO P STUCCO S
Rigid o Rigid :
Insulation . Insulation ”.

. e Drainage .o. oLt
o Gap
L Air & o
] Vapor A
o Layer "o
Face Sealed Barrier System Drainable Cavity System

Water Intrusion
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Case Study - EIFS

Loyt il
fap el o
4

Intermittent Sealant Metal Flashing Slope

Water Intrusion



Case Study - EIFS

Unsealed Lap Seams Unsealed FI

Water Intrusion



Case Study - EIFS Repair Detalil

Let-In Metal Flashing with
Drip Edge & Batten Bar

Drainable EIFS
System

Drainage Gap

Air & Vapor Layer —

Let-In Metal Flashing with
Drip Edge & Batten Bar

o

Water Intrusion




Case Study - Brick Veneer

R Face Brick
IR Brick Ties
SO Air Space
TitUp | 2" Rigid
ok Insulation
R Asphalt
i Dampproofing
e ThroughWall
T Metal Flashing
R with Drip-Edge
As-Designed & Weeps

Water Intrusion




Case Study - Brick Veneer

Corroded Brick Tie No Drip Edge

Water Intrusion




Case Study - Brick Veneer Fenestration Head

L
I

HEAD - WINDOW mr”w@

As-Designed Head Detall No Metal Flashing

Water Intrusion




Case Study - Brick Veneer Fenestration Head

NOTE:

STRUCTURAL ELEMENTS
MAY VARY, AND ARE SHOWN
FOR ILLUSTRATION ONLY

CAVITY INSULATION NOT
/ﬂ SHOWN FOR CLARITY OF
_ DETAIL

CARRY FLASHING 72" MIN.
BEYOND END OF LINTEL
AND TURN UP TO FORM
END DAM IN HEAD JOINT

2" RECOMMENDED;
1" MIN.

SEALANT EXTEND FLASHING
FLUSH OR BEYOND
FACE OF MASONRY

Lintel Flashing with End Dam - T
International Masonry Institute Bore Scope Examination

Water Intrusion




Case Study - Brick Veneer Fenestration Sill

B |

As-Designed Sill Detail No Flashing until
Bottom of Wall

Water Intrusion




- Brick Veneer Fenestration Sill

Case Study

T
i

Typical Opening

assembly

Sealant & backer rod
Shims as req'd
Window

Exploded View

International Masonry Institute

Sill Flashing with End Dam
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Case Study - Brick Veneer Louver Opening

* No architectural detai

* Therefore:
* No Lintel
* No Flashing
* No Sealant
* No Weeps
* No Sill Pan

Existing Louvers

Water Intrusion




Plaza Slab Case Study — Housing Tower

Water Intrusion



Plaza Slab Case Study — Drainage
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Ponding Two-Stage Drain

Water Intrusion



Plaza Slab Case Study — As-Built Construction

No Termination Control Layers

ater Intrusion




Plaza Slab Case Study - Visible Water

Water Intrusion



Plaza Slab Case Study — Concrete Damage

Water Intrusion



Plaza Slabs — Protected Membranes
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Plaza Slab - Green Roof
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Plaza Slab Case Study — Grocery Store

(2 5% §

Plaza Slab on Precast Deck Two-Stage Drain

Water Intrusion
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Below Grade Case Study — Maintenance Building
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Below Grade Waterproofing
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Below Grade Case Study - Waterproofing
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Learning Objectives

 Water Intrusion

» Building Science
* Impact on Structure

* Why Does it Leak?

* How to Fix It

Water Intrusion



Questions?
Scott L. Weiland PE SE

swelland@ieiusa.com

678-883-5868 (d)

Atlanta Office
Innovative Engineering Inc.
3380 Trickum Road
Bldg. 500, Suite 100
Woodstock, Georgia 30188
678-883-5868 (direct)

Water Intrusion



