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LEARNING OBJECTIVES

1. Identify and review building enclosure systems

2. Discuss risk associated with modern construction

3. Review risk mitigation in new construction

4. Review risk mitigation for existing buildings




BUILDING ENCLOSURE SYSTEMS



BUILDING ENCLOSURE SYSTEMS

« Roofing

« Exterior walls

« Waterproofing
 Vapor / air barriers

« Insulation

 Curtain wall systems
« Storefront
 Cladding



ROOFING SYSTEMS

« Single Ply (TPO, EPDM, PVC)

« Modified & Built Up

« Metal Panels

« Green Roof Systems

» Coatings

 Steep Slope (Metal, Shingles, Slate)

 Spray Polyurethane Foam




WALL SYSTEMS

 Moisture barriers

« Air barriers

 Vapor barriers

 Cladding (masonry, metal panel, Terra
Cotta etc.)

 Insulated metal panels

* Precast concrete

« Insulation

 Spray polyurethane foam

» Below grade waterproofing




FENESTRATIONS

Windows

Window wall

Storefront

Curtain wall

Doors

Louvers




BUILDING ENCLOSURE RISK



CONSTRUCTION INDUSTRY DEFECT CLAIMS*

® Building Envelope - 70%

® Plumbing - 12%

® Freezing - 4%

= Fire Sprinklers - 3%

m HVAC/Electric - 3%

m Structure - 1.5%

m Concrete - 1.5%

® Flooring - 0.8%
Foundation - 0.8%

*American Contractors Insurance Group Survey



ENVELOPE INDUSTRY TRENDS




ENVELOPE INDUSTRY TRENDS




BUILDING ENCLOSURE 1-10-100 RULE

1-10-100 RULE3

CONSTRUCTION
INDUSTRYDEFECTS
CLAIM SURVEY




ENCLOSURE PERFORMANCE

Moisture Control Air Control

Durability

Vapor Control Thermal Protection




ENCLOSURE PERFORMANCE — Air & Moisture




ENCLOSURE PERFORMANCE - Air Control

| Outside Airin -
Water Plant

1

= g |
Conditioned 3 vd\‘-. +| Air flow where acoustic ) ’
Lab Space | Mg e cods ot ;

“[ww*-‘\n""!“""““"‘ a .
“'1“' ‘:““\“1““"\“‘MEI“““‘ ‘— | .
’ ‘l“l“ l““ “‘w‘“\“!““ \““““\ | . ;
HIDIEEERREEQRRRAR |

' |
5 1
W
| ‘ {1 1 Mezzani ; a A
}l | “‘ {!! \ “‘ A “ ‘ | :‘ %_@nn_e_}_ . .J.. ,. ., = .“. . .'. I‘I';"l =i T l| oo et """"_
\ | Y (RN < s o i e e e e e e i O D
‘ 1 1A A ‘ , ,
‘l [ j
L i
: |

i
||||||||||||||||||
||||||||||||||
|||||||||||||||
|||||||||||||||
||||||||||||||||||
lllllllllllll

||||||||||||||||

|||||||||||||||

|||||||||||||
||||||||||||||

llllllllllllll
T

|||||||||
|||||||||||||
llllllllllllll

|||||||||||||

| AT I

‘ | N
| | |

I
| I | |

\ 1l 1
0 AL 1
i)

1L
lllllllllllll

Q-Finish Floor { ”.:1]":5 _m” 'Ii'iiil SETh . j':-:_w P e AR
- D e e e
= NEEE IS = === ===

H

m Building Cross Section E

w 118"=1'-0"‘ 3

—_—




ENCLOSURE PERFORMANCE — Thermal Performance

Spot 64.0 J°




RISK MITIGATION: NEW CONSTRUCTION



BUILDING ENCLOSURE CONSULTING

NEW CONSTRUCTION

« Design Assistance
« Consultant to AOR

Delegated Design
e Consultant to AOR

Commissioning
e Consultant to Owner

Quality Assurance
 Consultantto O, A, or C




DESIGN PHASE CONSULTING

« THIRD PARTY CONSTRUCTABILITY & PERFORMANCE REVIEW
1. Architectural Drawings and Specifications
2. Submittal and Shop Drawing Reviews

N
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DESIGN PHASE CONSULTING

 TEST PLAN DEVELOPMENT
1. Test Methods
2. Quantities
3. Specifications
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DESIGN ASSIST CONSULTING
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DESIGN ASSIST CONSULTING

Simulations
 WUFI - Vapor Drive
« THERM - Heat Transfer

Deliverable:

» Detailed report

« Graphical data - WUFI
 Illustration - THERM




CONSTRUCTION PHASE OBSERVATIONS




CONSTRUCTION PHASE OBSERVATIONS




CONSTRUCTION PHASE OBSERVATIONS
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CONSTRUCTION PHASE OBSERVATIONS

1in. (25.4 mm)
Min. Clearance /'|

Adjustable
Tie
Continuous
Insulation

Air / Moisture
Vapor Barrier
as Required

Weeps

Flashing

Figure 1
Typical Brick Veneer/CMU Wall




CONSTRUCTION PHASE TESTING
« Water Leakage
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ASTM E1186—

Localized Air Leakage Testing

“Bubble Gun”




CONSTRUCTION PHASE TESTING

ASTM E/79, USACE Protocol—
Whole Buiiding Air Leakage
Testing




CONSTRUCTION PHASE TESTING

e Infrared
 Electronic Leak Detection




RISK MITIGATION:
RENOVATIONS AND REPAIRS



BUILDING ENCLOSURE

CONSULTING
EXISTING BUILDINGS

« Condition Assessments
» Forensic / Failure Investigations
* Quality Assurance (Q&A)

« Repair Design & Construction
Services




ROOF CONDITION ASSESSMENTS

Assessment of:

« All Roof Systems
 Flashings, Terminations

« Exterior Parapet Conditions

Deliverable:

» Detailed Reporting

» Remaining Service Life

« Recommended Corrective Action
» Budget Forecasting




EXTERIOR CONDITION ASSESSMENTS

Assessment of:

« Exterior Cladding

« Windows and Doors

» Existing Sealants

« Base of Wall Conditions
« Other Exterior Items

Deliverable:

» Detailed Reporting

» Remaining Service Life

« Recommended Corrective Action
» Budget Forecasting




BUILDING ENCLOSURE

 Air control




BUILDING ENCLOSURE

 Air control




BUILDING ENCLOSURE

 Air control
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EXAMPLE INVESTIGATION
« Condensation




EXAMPLE INVESTIGATION
« Condensatio
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EXTERIOR CONDITION ASSESSMENTS
« Unmanned Aerial Vehicles (UAV)




DESIGN & CONSTRUCTION SERVICES

Design Document Creation

« Details and Construction Drawings
« Plans and Specifications

» Drainage Design

« Wind Uplift Design

Construction Services:

» Bid Solicitation

* Project Management

» Construction Administration




DESIGN & CONSTRUCTION SERVICES

1. Experience that aligns with client and project type.
2. Request qualifications packages.
3. Contact references.

4. Enclosure system specific experience.

5. Professional society involvement.




Greg Isaacs, PE
Principal, Building Enclosure Engineer

615-483-2993 Mﬂ



