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Best Practice

Allana Buick & Bers, Inc. (ABBAE) is a Registered Provider with the American Institute of
Architects Continuing Education Systems. Credit earned on completion of this program will
be reported to CES Records for AIA members. Certificates of completion for non-AlA
members are available on request.

This program is registered with the AIA/CES for continuing professional education. As
such, it does not include content that me be deemed or construed to be an approval or
endorsement by the AlA of any material of construction or any method or manner of

handling, using, distributing, or dealing in any material or product. Questions related to

specific materials, methods, and services will be addressed at the conclusion of this
presentation.
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Karim P. Allana, PE, RRC, RWC

A Education: B.S., Civil Engineering, Santa Clara University

A Registration: P.E., Civil Engineering, California, Washington,
Nevada, and Hawaii

A Certification: Registered Roof Consultant (RRC), Roof Consultants
Institute, and Registered Waterproofing Consultant (RWC)

A Overview:
A CEO and Senior Principal at Allana Buick & Bers.

A Former Turner Construction Employee (Project Engineering and Superintendent)

A Over 37 years experience providing superior technical standards in all aspects of building technology and energy efficiency.

A Principal consultant in forensic investigations of building assemblies, failure analysis, evaluation and design of building
infrastructure and building envelope evaluation and design.

A Expert in all aspects of building envelope technology.

A Completed numerous new construction, addition, rehabilitation, remodel and modernization projects for public and private

sector clients.

A Specialization in siding, roofing, cement plaster, wood, water intrusion damage, window assemblies, storefronts, below grade
waterproofing, energy efficiency, solar engineering and complex building envelope and mechanical assemblies.
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ABBAE Firm Overview

AAllana Buick & Bers (ABBAE) is an Architectural Engineering
firm specializing in Building Envelope Systems

AABBAE is one of the 5 largest building envelope consultants in
the country

AABBAE has over 33 years of experience & over 12,500 projects

AABBAE is also a leading Forensic Defect firm with hundreds of
forensic projects (litigation)

ALocations i 16 offices across California, fo—
Nevada, North Carolina, Oklahoma, Oregon, & . =
Texas, Virginia, Washington, Colorado
and Hawaii
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Staff & In-House Expertise

ALicensed Professional Engineersi  ARegistered Roof Observers

Civil, Structural, and Mechanical (RROs)
ARegistered Architects A Certified Exterior Insulation and
ABuilding Enclosure Commissioning _ Fnish System (EIFS) inspectors
Process Providers (BECxPs) A Curtain Wall Specialists
ARegistered Building Envelope AICC Certified Building Inspectors

Consultant (RBEC)

ARegistered Roofing Consultants
(RRCs)

ARegistered Waterproofing
Consultants (RWCs)

ARegistered Exterior Wall
Consultant (REWCs)

AQuality Assurance Monitors
AWater Testing Experts

ALeak Investigation and Diagnosis
Experts

Alnfrared Imaging and Nuclear
Moisture Scanning Experts

Copyright 2020 Allana Buick & Bers, Inc. Green Roofs Dead or Alive? 6




ABBAE Building Expertise

ABuilding Envelope Systems ABuil ding Envelope Sy
A Roofing Systems A Roofing & Waterproofing Systems

Z High-Slope/Low-Slope Roofs Z Deck/Balcony/Lanai Waterproofing

Z Podium Waterproofing
Z Green/Garden Roofs Z Pool/Spa Deck Waterproofing

Z Drainage Systems Z Above-Grade/Below-Grade
Z Pedestrian Plazas Waterproofing
A Exterior Wall Systems 4 ﬁ‘)"()%’npgs of low and steep sloped
Z Wall Cladding/Siding/GFRC/pre-cast A Commissioning BECx
Z EIFS/cement plaster/stucco Z OPR/BOD/Commissioning Plan
Z Sheet Metal Flashings A Mechanical/HVAC Systems
A Windows and Glazing Systems A HVAC design
Z Punched Windows A Plumbing systems
Z Curtain Wall/Window Wall Systems A Commissioning and testing
Z Sliding Glass Doors
Z Skylights
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ABBAE Core Services

AConsulting and third-party peer review services
AEngineer of record for building envelope systems
AContract administration services

Alnspection services (usually direct with owner)
AAir and water performance testing

AMock-up design, observation, and testing
ABuilding assessments and forensic investigations
ALitigation support and expert witness services
AEducational seminars with AlA credits
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ABBAE HISTORY

AABBAE is an Architectural Engineering Firm specializing in
making buildings last longer.

ASpecializing in Roofing, Waterproofing, Curtain Walls, Stucco,
Windows, Below Grade, Etc.

AOur 2,200+ projects: 45% have been new Construction projects,
and 55% Repair and Forensic projects.

AWe make buildings sustainable, lower maintenance and repair
cost; lower energy cost and make buildings more reliable
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What is Green Roofing?

A20 years ago, Term Green Roofs was used for Garden Roof or
living roof with plants or grasses

AToday, Green roof stands for many factors like:
Reflectivity

Insulation

Energy saving

Eco Friendly material usage

Water management

To o o Do o
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Overview-Green Roofs Dead or Alive

A Environmental impact of roofs
Z Waste from Re-roofing
Z Urban Heat Island Effect
Z Water Run-off
Z Building Energy Consumption
A Benefits of Various Eco-Friendly Roofs
Z Reduce CO2
Z Reduce Building Energy Consumption
A New Title 24 Impact on Roofing
Z New Guidelines for insulation and reflectivity
Z Impact on re-roofing
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Waste Due to Short Roof Lifespan

ARoofs can |l ast 30 to 50 year s,
AAverage life expectancy is between 12 and 16 years.

ARe-roofing involves demolition and huge impact to our landfill
ARe-roofing materials require large CO2 for manufacturing

AHuge Cost impact to Owner

Alnconvenience to occupants

Copyright 2020 Allana Buick & Bers, Inc. Green Roofs Dead or Alive? e




Premature Roof Failure
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A very expensive roof at a major
west coast university, failing
after only five years. Roof is

E Apicture framing
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Green Roofs Dead or Alive?

DEFECT: Improper securement
of roof. Inappropriate insulation
fasteners, poorly installed,
causing cupping of insulation
material.
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Improperly Attached Roof Caused Failure

Roof Membrane Stressed
at Insulation Joints
— Roof Membrane
Insulation Cupping due
to dimensional changes
and Failed Fastener

A
q‘a = 4 -~
‘ R RO )
|

. , _ e Wrong type and size of
Light Weight Insulating fastener for insulation
Concrete Deck

PICTURE FRAMING + ROOF SPLITTING CAUSED BY
POOR FASTENING OF INSULATION BOARD TO SUBSTRATE
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Poor Flashing Causes Premature Failure

iImproper workmanship (fastening). Embedded edge
met al require fastening at
of which results in splitting at joints in metal
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Ponding Water Leads to Deterioration

e b

Green Roofs Dead or AIiVe?
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Urban Heat Island Effect

AOn warm summer days, the air in urban areas can be 2A8A
hotter than Its surrounding areas. Scientists call these cities
Aur ban heat 1 sl ands. o

ADark Roofs and Roadways contribute to the extra heat
ARooftop temperatures Range from 1404F to 180AF

AThe higher temperatures in urban areas and on Rooftop
Increases air conditioning usage and raises pollution levels.
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Greenhouse Effect
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U.S. Temperature
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Dark Roofs Absorb and Trap Heat

Approximately 50% of the rise in
near surface air temperatures since
the 1960s is attributable to land use
change.

impact of urbanization and land-use
change on climate

Eugenia Kalnay & Ming Cai
Lirriversiny of Maryiland, College Park, Maryland 20770-2425, USA

The most important anthropogenic influences on climate are the
emission of greenhouse gases' and changes in land use, such as
urbanization and agriculture®. But it has been difficult to separ-
ate these two influences because both tend to increase the dailv
mean surdace temperature™*. The impact of urbanization has
been estimated by comparing observations in cities with those in
surrounding rural areas, but the results differ significantly
depending on whether populastion data®™ or satellite measure-
ments of night light™® are used to classify wrban and rural
e the difference between trends in observed
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US Energy Consumption
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Cool (Highly Reflective) Roofs Save Energy
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Photo courtesy of Gardner-Gibson Inc., an RCMA member.
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Cool Roofs Rpflect Heat

AHeat is not absorbed by the building ? T
ACool roofs reduce energy consumption s
AAre required by law
ALower surface temperature
ACan be retrofitted
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What Is Emittance?

ASome of the sunds energy does

AThe absorbed energy is given off (emitted) at different rates by
different materials.

AREmi ttanceod is the measure of
absorbed energy Is given off.

AHeat emitted slowly has time to penetrate downward into the
building

ABoth emmitence and reflectivity are important

Copyright 2020 Allana Buick & Bers, Inc. Green Roofs Dead or Alive? 26




Title 24 Cool Roof Requirement

A2008 i Title 24 Part 6 Roofing Products

ALow slope i initial reflectance 0.70 & initial
Aemittance 0.75

ALow slope i 3 year aged reflectance 0.55,
Aaged emittance 0.75, 64 aged SRI

ANon-certified material default values
AAsphalt Shingles i 0.08 reflectance / 0.75 emittance
AAIl other roofing Products i 0.10 reflectance / 0.75 emittance

AEnergy Star listed material is not adequate!

Copyright 2020 Allana Buick & Bers, Inc. Green Roofs Dead or Alive?

27



Title 24 Requirements Different by Zones
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California
Building Climate Zones
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Title 24 New Construction Requirement

2008 Building Energy Efficiency Standards Page 99

TABLEI43-A — PRESCRIFTIVE ENVELOPE CRITERIA FOR NONRESTDENTIAL BUTLDINGS (INCLUDING RELOCATABLE PUBLIC SCHOOL BUILDINGS
WHERE MANUFA CTURER CERTIFIES USE ONLY IN SPECTFIC CLIMATE ZONE; NOT INCLUDING HIGH-RISE RESIDENTIAL BUILDINGS AND GUEST
ROOMS OF HOTELM OTEL BUILDINGS)

Climare Fone
1 z 3 4 5 [ T [] E] 1n 11 13 13 14 15 [
Roofs/Ceilings | Meisl Building 0065 | 0065 § 0065 | 0065 | 00465 | 0065 | 0065 | 0065 | 0065 | 0065 | 0065 | 0065 | 0065 § 0065 | 0065 | 0045
Wood Framed and Cither 0049 J 0039 § 0030 | 0039 | 0049 | 0075 | 0067 | 0067 | 0035 | 0035 | 0035 | 003 | 0035 § 0039 | 0039 § 0039
Eocfing Low-sloped Aged KE 155 155 55 55 L35 L35 55 055 055 055 055 055 055 055 NE.
Products Reflecance
Fmiance KE 175 175 75 75 175 175 175 175 175 075 075 075 175 75 NE
Stemp Slopad Aged KE L1 10 [ [ L0 L0 L0 010 010 030 0.3 0.3 [ Fe)] 020 @20
iJess than 5 Fefleciance
Ih' it Fmiance KE 175 175 75 75 175 175 175 175 175 075 075 075 175 75 175
Steep Sloped Aged [§E] ®15 k15 k15 k15 k15 k15 k15 15 15 15 15 15 [R5} (5] [¥E]
5 IWEE or PFeflectance
| mare] Frmian o= 175 175 175 k75 175 175 175 175 175 175 .75 .75 .75 175 175
Walls Metal Building 3 ) (61 1113 61 | 0061 | 2113 J 0113 | adsl | 0061 6l il il il J (L 057
Metal-Framed e TR ER 62 ) 0062 | 0058 | 0058 | 0062 | 0062 [ [+ 7] 62 | 06T | 1063
Mizss Light NET 700 177 T ] dd Ldd Ldd kdd 144 70 710 710 710 LT L1710
Miass Hemy 0353 | 0650 | 0650 | 0650 | 0650 | 0450 | 0650 | 0650 | 0650 | 0650 | 0134 | 0353 | o301 ] 134 § 0184
Wood framed and DOther L. 10 1052 | 0110 159 102 110 110 102 158 158 52 59 52 | 059 | 0042
Floowohs | Mes 1052 | 0092 | 0360 | 0369 | 0050 | 0350 | 0369 | 0369 | 0050 | 0760 | G0ed | w0ez | woea | wosa | noes
Cher EE L0392 | 0071 71 71 [ [ [ [ [ 33 Tl Tl L0352 | 03s
Windows Ul factor 047 047 oTT LT LT 77 77 77 [y [ [y 047 047 (X4 (X4

ESHG Marth O IMWWE | 072 | 06l L6l [T} [T} [N [N [N (] [ [X3) [X3) [X3) a6l | 06l
I020%WWER | 049 | 0351 L6l L6l L6l L6l L6l L6l L6l 051 051 051 051 a5l | 035l
0IMEWWR | 047 o L6l L6l L6l L6l L6l L6l L6l e o4y [ [ [ o o
¥ 40%WWE [ E5) [ E5) 0Lél Lél Lél Lél Lél L6l L6l g g g g 040 | 040
ESHG Mon- O IM-WWE | 049 | 047 L6l L6l L6l L6l L6l L6l L6l (e [ [ [ 0dé | 0ds
Morh 10-20WWE | 043 | 036 | 055 ) @55 | 055 | el L6l gl L6l 036 | 0136 | 036 | 036 | 036 | 034
0-I0EWWE | 043 | 036 | o4l L4l L4l 039 | 03% | 03 | 3% | 036 | 036 | 036 | 036 | 0dé | 03§
0L 40% WWE. 043 ) 031 04l L4l L4l 034 ) 034 | 034 | 034 ) 03l 031 031 031 03 ] 03l

Doom, L- Noa-Swinging 150 L45 | L45 Ld5 Ld5 Ld5 Ld5 Ld5 Ld5 Ld5 Ld45 L45 L45 L45 L45
factor Swinging 070 070 070 071 071 0171 0171 071 071 071 070 071 071 a7y | a7
Skylight [Lfactor Class, curh L1L L1L L1L L1l L1l L1l L1l LIl L1l L1l L1l L1l L1l LLL LIl
Olass, no curh 063 | 062 | 032 | 022 | 03 | 082 ) 022 | 031 | 082 | 043 | 042 | 062 ) 043 | 042 ) 0sd

Plastic L L1l L1l L1l L1l L1l L1l L1l L11 L11 L1l L1l L1l LLL LLL

SHGC Glass, 0-1% KE [ET3 I 057 057 057 057 057 [ 04 | nas | o4 | nas | nas | 048

Olasg, 2 1-5% KE 03& | 040 49 49 49 49 49 040 036 | 03 | 0386 | 036 | 036 | 036
Plastic, 0-2% L69 069 | 06e | 069 | L6 | 0es | ke | Lew | 069 | 068 | 069 | 06 | 069 | 069 | 068
Plastic, 1 1.5% LT LT L5 L5 L5 IL5T IL5T L5 057 057 057 057 057 057 057

Notes:

i Mfass, Light walls are defined as having 2 heat capacity greaker than ocequal to 7.0 Biw'b-fi2 and less than 150 Biw'h-fi2. Heavy mass walls are defined as having 2 beat capacily greater than or
equal to 150 Beo'h-fi2

P Mo skylight SHOC mquiremenis ax defined for climake zoaes | and 16 A climak zone without arequi is designaied as “NR"

SECTION 143 — PRESCRIFTIVE REQUIREMENTS FOR BUILDING ENVELOPES
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Title 24 Re-Roofing Requirement

TABLE 149-A INSULATION REQUIREMENTS FOR ROOF ALTERATIONS

Nonresideniial High-rise Residential and Guest Rooms of Hotel/Motel
Buildings
Climate Zone Continuous Insulation R- U-factor Continuous Insvlation R- U-factor
value value
1 R-8 (.081 R-14 0.055
2 R-14 0.055 R-14 0.055
3 R-8 0.081 R-14 0.055
4 R-8 0.081 R-14 (.055
5 R-8 0.081 R-14 0.055
6 R-8 0.081 R-14 0.055
7 R-B 0.081 R-14 0.055
8 R-B (0.081 R-14 0.055
9 R-8 0.081 R-14 0,055
10 R-14 0.055 R-14 0.055
11 R-14 0.055 R-14 0.055
12 R-14 (.055 R-14 0.055
13 R-14 0.055 R-14 0.055
14 R-14 0.055 R-14 0.055
15 R-14 0.055 R-14 0.055
16 R-14 0.055 R-14 0.055
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Energy Star Compliant
Single Ply Roofing

Case Study PVC



Case Overview: Department Store

AlLarge department store in Northern California.

AEighteen years old.

ANo repairs, no leaks, no problem?

APurpose of the investigation: Determine longevity of single ply.
AWe were with a team of other skeptical consultants.
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Example of roof installed in
1983, inspected in 2001.
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Forensic Methodology

AVisual inspection to observe performance of system for
sustainability.

ALimited destructive testing.

ALaboratory testing of samples to compare between original
membrane and aged membrane.
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Sustainability Checklist

ARoof systemds abili

AMe mbr ane
AMe mbr ane

AMe mbr ane
bend test, etc.
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Sustaitnabil ity Chec

AWas roof system sustainable for type of use (retail store)?

AWas original design of the roof system adequate for its
iIntended use”?

AWas original application (construction) installed per
manufacturer0s requirements?
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Test Cut Analysis

Test cut exposing rosin paper
and insulation.

Green Roofs Dead or Alive?
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Evidence of limited amount of
condensation.

Green Roofs Dead or Alive?
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Mechanical bar fastener in
excellent condition.
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Visual Analysis

Green Roofs Dead or Alive?
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Design Issue

Equipment supports not
integrated and secured
into roof. Design of pipe

supports not sustainable.
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Impact damage from
unknown source.
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Evidence of nail from
construction debris.
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Sustainability, impact
damage.

Green Roofs Dead or Alive?

Membrane damage from

unknown source.
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Tenant Improvement Work

New electrical pipe added, pipe jack set in mastic (not
properly flashed with single ply) and wood block set in
mastic (incompatible with PVC).
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Visual signs of
chalking and age
were observed in
areas of ponding

water.
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Cooling tower and

condensate water leaking
over roof,
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