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AWhy
Alnspection Protocol
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Innovative Engineering, Inc. %

AScott L. Weiland PE SE
ABSCE University of Michigan
AGraduate Studies:

ASan Jose State University

AGeorgia Institute of Technology
ALevel | SUAS Thermographer
ABESI Building Envelope Certified Level 2
AHaag Certified Inspect®€ommercial Roofs

AArticles:
AIFMA FMJ Magazine e gi onnai r e sl9forBuldims’s e :
AStructure MagazinBuilding Facade Inspection Part | & Il
AGeorgia EngingeBuilding Facade Inspection Part | & II
AAIA Design EquilibriuBuilding Facade Inspection
AgtOM,tA Georgia Insight MagaEmiéng Building Facade Closes Atlanta

reets
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Innovative Engineering, Inc.

ATrey Thomas PE
ABSCET, Southern Polytechnic State University

A15 Years in Design and Restoration Engineerin
ACoauthor of Forensic articles

AOSHA Quialified Fall Protection Engineer
AOSHA Competent Person for Boom & Scissor Lj
ASPRAT Level 2 Rope Access Technician 44
AFAA Part 107 Remote Pilot Certificate
AFAA Part 107 Daylight Waiver

ALevel | Thermographer

AExpert estimator (within 5% of actual)
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Building EnvelopeDetfinitions

Envelope Roof
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Building EnvelopeDetfinitions

Envelope Facade
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Facade Cornice Collap32017 Atlanta Sidewalk

4 ' '
l t‘| ‘i

Facade Collapse
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Champlain Towers Collapse

ABuilt 1981
A12 Story, 136 Units

AAppears to be Cabt
Place Concrete

AGrade Level Parking
Garage

A2018 Report

AA0 Year Recertification
Underway
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BUIIdlng Suencé Envwonmental Separator

AStructural resistance to
wind.

AEnvironmental protection
from the elements,
Including moisture &
temperature.

AArchitectural appearance
and aesthetics.
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Building Sciencé Sources of Def|C|enC|es

ANatural Aging | -~

ALeakage N T M\
ARoofing 4 UIVIBER1 ENEMY
Awalls g J
AWindows /I § T
AJoints A -

AMovement of Materials
AThermal

AMoisture
AElastic Deformation
ACreep

AOther (Short Term Exposure B WATEB

Almpact Damage
ALightning Strike
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Building Sciencé Moisture Exposure

AWater Intrusion: 70% of
construction litigation

ADamage Functions
AWater
AHeat
AUltraViolet Radiation
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Building Sciencé Water Shedding
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Building SciencePrinciples

A90%/1% A

A90% of the water intrusion problems
occur within 1% of the total building
exterior. Usually at terminations and 1’
transitions |

A99% .
A99% of water intrusion problems aye!;
attributable to human error includi

detailing, specifications, or installaiop.
Not material or system faillures. ————
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Building ScienceTransition Detalils

ROOF-TO-WALL
VERTICAL INSIDE CORNER -CF/EJ
EXPAND-O-FLASH

IM TPO MEMBRANE ADHERED TO
WALL WITH M APPROVED MEMBRANE
ADHESIVE (SEE NOTE 6)

DO NOT LET BARE BACKED TPO MEMBRANE COME INTO
CONTACT WITH BUR OR BITUMINOUS PLIES OR ADHESIVES

APPROPRIATE FASTENERS
6" (152 mm) 0.C, MAXIMUM

I BUR OR BITUMINOUS PLIES ADHERED TO
APPROPRIATE SUBSTRATE (SEE NOTE 4)

IM TPO FB 150 OR F8 175 MEMBRANE
ADHERED WITH HOT ASPHALT:

I8 TPO EDGE SEALANT IF REQUIRED

APPROPRIATE IM FASTENER AND PLATE
127 (304 mm) 0,C, MAXIMUM
PENETRATION DEPENDANT ON DECK

MATERIALS, SEE SPECIFICATIONS FOR
FURTHER INFORMATION

8" MIN. TO 24" MAX.

™ FESCANT 1 1/2° MIN, WELD
CANT STRIP (CONTINUOUS)

I N L S SIS SIS,

N NN

APPROVED 1
A/ iipaaany
:’; COVER BOARD
||||||||
EEEEEE
||||||||
P
APPROVED DECK

MEMBRANE-COMPATIBLE
SEALANT

ROOF MEMBRANE
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Inspection Protocol

i
A Diagnose D D D ’
A Prescribe D D D
ll

A Treat I:I D I:l
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Roofing Common Material Market Share

ABUiltUp Roof (BUR)
R o AModified Bitumen
(D)

D AEPDM
L o5%
D APVC
(D)
g ATPO
CG 10%
= I I l AOther
| Built-Up Modified EPDM PO Other
Roof Bitumen
(BUR)
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Roofing Common Material Cost Data

$4.50 ABUlIt—Up ROOf (BUR)
AModified Bitumen
AEPDM

B o APVC
D s
O $1.50 ATPO

Built-Up Modified EPDM EPDM
Roof Bitumen Adhered Loose w/
(BUR) Ballast

Building Envelope Inspection




Roofing- Natural Aging

Sealants Roofing/Flashing
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Roofmg— Pond

II- l.

B APondingMost common factor in
* roofing failure

! AWater Sheddin@an make up for
s Shortcomings in design,
construction, durabllity, &
maintenance.

- ADegradatiomAsphalt & Polymeric
materials

AFreezingErodes surface aggerat
Ponding > 48 Hours AVoids:Manufacturers warranty
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Roofingd Organic Growth

Almproper roof slope

Almproper drains, overflow drains, #
& overflow scuppers

AClogged drains & scuppers
APoor Housekeeping

ARoof collapse
APromotes organic growth

Organic Growth
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Roofing BulltUp Roofing (BUR)

Blistering
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ABlistering
ASplits

ARidging/
Wrinkling

ASlippage




Roofing- Modified Bitumen
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ADefective Lap Seams

AS
AC
AB

nrinkage
necking

Istering

ADelamination

AS
AS

Ippage

olitting




Roofing EPDM
ALapSeam Failure

AFlashing

AOther Common Problé&r@%
APuncture
AShrinkage

AWind Uplift

AMinor Problems @<3%

AFastening
ABlistering
AEmbrittlement
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PVC

RoofIng-

ittlement

APuncture
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Roofing- TPO

APremature Aging

AErosion of Top Surface
ASmall Holes/Slits

~ T ACracking
i ASeparation
e e ~ ASeam Failures
z!'t"!;‘;;’:l zl“ nl“‘!}il z'h t.~ |"| Hil ] ]
i i?iia“;,,;:‘,:*m | ANewest Roofing Material
| ii”hr; |' il
‘i‘i!?"f;-i.iI ‘*\ t i
e ,,‘i‘w il

Image by RCI
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Roof Inspection Protocol

AUser interviews
ADocument Research
AAttic/Plenum Survey

== AIR Moisture Survey (Dusk)
B AConfirmation Testing

2l Avisual Moisture Survey
=== (Dawn)

- — = AReporting
\ ~ AEstimating
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Roof Inspection

AAttic/Plenum Space
AWater Stains
ARust
APipe leaks
ACondensation
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NRRRGERERE ;
+ |~ COOK COUNTY

A iwa‘.“ [l ".'*ﬁ § i ;
s HEALTH

Roof InspectionDrone Infrared

Alnfrared Camera (IR)

ABest After Dusk
Alnsulation and Moisture Heats Up Dugip

the Day
ADry Insulation cools off faster than e
Insulation g

ADaylight Waiver Required
AHeight to See Major Portions of |

ASafer and More Accurate than =3
Handheld |
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Roofing Inspectiod Thermal Imaging

o Lo

Vgl | B
M - S M

Visual RdGrn-BIue (RGB) Infrared (IR)
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Roofing InspectiodVisual at Dawn

AEasiest when someone finds the leak
youl.

AMembrane Deterioration
ADebris

APonding

AWet spots

ASeams
A Separation
AOozing Water
AOozing Bubbles

AFlashing
AHoles, Punctures, Other Damage
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