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Building Envelope Inspection 

Inspection 

Learning Objectives

ÅBuilding Envelope Inspection 

ÅWhy

ÅInspection Protocol

ÅRoofing/Façade/Below Grade Construction

ÅReporting
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Innovative Engineering, Inc.
ÅScott L. Weiland PE SE
ÅBSCE University of Michigan
ÅGraduate Studies:
ÅSan Jose State University
ÅGeorgia Institute of Technology

ÅLevel I sUAS Thermographer
ÅBESI Building Envelope Certified Level 2
ÅHaag Certified Inspector ðCommercial Roofs
ÅArticles:
ÅIFMA FMJ Magazine ïLegionnairesô Disease: COVID-19 for Buildings?
ÅStructure Magazine ïBuilding Façade Inspection Part I & II
ÅGeorgia Engineer ïBuilding Façade Inspection Part I & II
ÅAIA Design Equilibrium ïBuilding Façade Inspection
ÅBOMA Georgia Insight Magazine - Falling Building Façade Closes Atlanta 

Streets
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Innovative Engineering, Inc.
ÅTrey Thomas PE
ÅBSCET, Southern Polytechnic State University
Å15 Years in Design and Restoration Engineering
ÅCo-author of Forensic articles

ÅOSHA Qualified Fall Protection Engineer
ÅOSHA Competent Person for Boom & Scissor Lifts
ÅSPRAT Level 2 Rope Access Technician
ÅFAA Part 107 Remote Pilot Certificate
ÅFAA Part 107 Daylight Waiver
ÅLevel I Thermographer
ÅExpert estimator (within 5% of actual)
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Building Envelope - Definitions
Envelope Roof
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Building Envelope - Definitions
Envelope Facade
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Building Envelope - Definitions
Envelope Below Grade
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Façade Cornice Collapse ð2017 Atlanta Sidewalk
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Champlain Towers Collapse

ÅBuilt 1981

Å12 Story, 136 Units

ÅAppears to be Cast-In-
Place Concrete

ÅGrade Level Parking 
Garage

Å2018 Report

Å40 Year Recertification 
Underway



Building Envelope Inspection 

Inspection 

Building Science ðEnvironmental Separator

ÅStructural resistance to 
wind.

ÅEnvironmental protection 
from the elements, 
including moisture & 
temperature.

ÅArchitectural appearance 
and aesthetics.



Building Envelope Inspection 

Inspection 

Building Science ðSources of Deficiencies
ÅNatural Aging

ÅLeakage
ÅRoofing
ÅWalls
ÅWindows
ÅJoints

ÅMovement of Materials
ÅThermal
ÅMoisture
ÅElastic Deformation
ÅCreep

ÅOther (Short Term Exposure
ÅImpact Damage
ÅLightning Strike
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Building Science ðMoisture Exposure

ÅWater Intrusion: 70% of 
construction litigation

ÅDamage Functions
ÅWater

ÅHeat

ÅUltra-Violet Radiation
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Building Science ðWater Shedding
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Building Science - Principles

Å90%/1%
Å90% of the water intrusion problems 

occur within 1% of the total building 
exterior. Usually at terminations and 
transitions

Å99%
Å99% of water intrusion problems are 

attributable to human error including 
detailing, specifications, or installation.  
Not material or system failures.
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Building Science - Transition Details

2 D 3 D
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Inspection Protocol

ÅDiagnose

ÅPrescribe

ÅTreat
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Roofing - Common Material Market Share

ÅBuilt-Up Roof (BUR)

ÅModified Bitumen

ÅEPDM

ÅPVC

ÅTPO

ÅOther

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

Built-Up
Roof

(BUR)

Modified
Bitumen

EPDM PVC TPO Other

M
a
rk

e
t 
S

h
a

re
 %



Building Envelope Inspection 

Inspection 

Roofing - Common Material Cost Data

ÅBuilt-Up Roof (BUR)

ÅModified Bitumen

ÅEPDM

ÅPVC

ÅTPO

ÅOther
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Roofing - Natural Aging

Sealants Roofing/Flashing
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ÅPonding: Most common factor in 
roofing failure

ÅWater Shedding: Can make up for 
shortcomings in design, 
construction, durability, & 
maintenance.

ÅDegradation:Asphalt & Polymeric 
materials

ÅFreezing:Erodes surface aggerate

ÅVoids:Manufacturers warranty

Roofing - Ponding

Ponding > 48 Hours
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Roofing ðOrganic Growth

ÅImproper roof slope

ÅImproper drains, overflow drains, 
& overflow scuppers

ÅClogged drains & scuppers

ÅPoor Housekeeping

ÅRoof collapse

ÅPromotes organic growth
Organic Growth
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Roofing - Built-Up Roofing (BUR)

ÅBlistering

ÅSplits

ÅRidging/ 
Wrinkling

ÅSlippage

SlippageBlistering
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Roofing - Modified Bitumen

ÅDefective Lap Seams

ÅShrinkage

ÅChecking

ÅBlistering

ÅDelamination

ÅSlippage

ÅSplitting
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Roofing - EPDM

ÅLap-Seam Failure

ÅFlashing

ÅOther Common Problems ï8%
ÅPuncture
ÅShrinkage
ÅWind Uplift

ÅMinor Problems @<3%
ÅFastening
ÅBlistering
ÅEmbrittlement 
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Roofing - PVC

ÅEmbrittlement

ÅPuncture

Photo by RCI
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Roofing - TPO

ÅPremature Aging
ÅErosion of Top Surface

ÅSmall Holes/Slits

ÅCracking

ÅSeparation

ÅSeam Failures

ÅNewest Roofing Material

Image by RCI
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Roof Inspection Protocol
ÅUser interviews

ÅDocument Research

ÅAttic/Plenum Survey

ÅIR Moisture Survey (Dusk)

ÅConfirmation Testing

ÅVisual Moisture Survey 
(Dawn)

ÅReporting

ÅEstimating
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Roof Inspection

ÅAttic/Plenum Space
ÅWater Stains

ÅRust

ÅPipe leaks

ÅCondensation
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Roof Inspection - Drone Infrared

ÅInfrared Camera (IR)

ÅBest After Dusk
ÅInsulation and Moisture Heats Up During 

the Day

ÅDry Insulation cools off faster than Wet 
Insulation

ÅDaylight Waiver Required

ÅHeight to See Major Portions of Roof

ÅSafer and More Accurate than 
Handheld
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Roofing Inspection ðThermal Imaging

Visual Red-Green-Blue (RGB) Infrared (IR)
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Roofing Inspection ðVisual at Dawn
ÅEasiest when someone finds the leak for 

you.

ÅMembrane Deterioration

ÅDebris

ÅPonding

ÅWet spots

ÅSeams
ÅSeparation
ÅOozing Water
ÅOozing Bubbles

ÅFlashing

ÅHoles, Punctures, Other Damage


