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Good Day to You 

Welcome to the Preliminary 
Presentation on Risks to the 

Enclosure 
But Firstly 



ThankYou! 



What is the population 
of the planet now? 

What was the population of the
planet when you were born? 
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PERCEPTION  OF RISKS



“Some people drink from the 
fountain of knowledge.
Others just gargle.“

-- Robert Anthony,
American business professor



The building enclosure poses multiple risks to the 
management of a construction project. 
While there are proactive architectural, construction 
management, or construction firms that have implemented 
internal programs and processes to co-ordinate the air barrier / 
building enclosure, inclusive of construction document review, 
mock ups, and field performance testing, there remain those 
projects that construct ‘buildings with issues.’  These projects  
provide headline news of non-performance and litigation. 

What might be the root causes of 
buildings with issues?  



Buildings with Issues – Root Causes





Design 
2 weeks 
Using previous 
design for the 
Reynolds 
Building in 
Winston Salem, 
NC 

102 Story

2,248,355 SF

Construction 
15 months to 
Ribbon cutting 
January 1930 to 
May 1, 1931
5 Fatalities 



What is the most misused 
word in construction ? 

QUALITY 



• Suggest to replace the use of the word Quality in construction  
• Suggest to replace with the word – PERFORMANCE

PERFORMANCE

You can not improve  the enclosure unless you measure it’s field 
performance 



QUALITY



Are you ‘cornfused’ by the alphabet soup of acronyms for  
the increasing glossary of terms, catchall phrases, 
methods and processes proposed by multiple 
presentations when it comes to choosing the most 
effective way to manage and delegate responsibility for 
project risks?

This presentation will provide discussion of one method 
to provide an integrated approach to ‘what works’.

To help protect your privacy, PowerPoint has blocked automatic download of this picture.

How is your brain on risk management? 



ACI            ACIH        ASCC       NEBB       WBDG  
AISC          NFPA       ANSI         CHMC     ZNE 
AAMA        EIMA       USGBC       SWRI   SPFA 
ABAA        ASME        USDOE      AISI       IPD 
AWS          AITC         NBI              SDI        BCA 
ABC          ICRI          NIBS             SJI          AIA
ASHRAE     SWRI         NCRA       CRSI         ASCE 
ASCE         NCMA        GA            UL            ANSI
ASTM        PCA           PTI             NECA       TMS 
AGC           SMACNA     EDI          MBMA     CRSI 
BIA           AWCI          WWPA      SSPC          PtD
AFPA        ICC             IBC          CAN/ULC

What type of alphabet soup will you integrate into your design and  into your construction for a 
building ?? 

Please call out  the names of 
the Acronyms
that you recognize 



What is the most important issue in construction? 



Construction  Fatalities 

Data series 2011 2012 2013 2014
Fatalities
Number of 
fatalities 781 849 856 (P) 908

Before OSHA was created 43 years ago, an estimated 14,000 workers were 
killed on the job every year. Today, workplaces are much safer and healthier, 
going from 38 fatal injuries a day to 12. But there is still much work to be 
done.



Zika Cases Reported in the United State as of October 5, 2016
CDC newsletter 

Travel-associated cases*
No. (% of cases in states)

(N=3,713)

Locally acquired cases†
No. (% of cases in states)

(N=105
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Air Barrier Association of America (ABAA) 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-AIA 
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 may be deemed or 
construed to be an approval or endorsement by the AIA of any material 
of construction or any method or manner of handling, using, distributing, 
or dealing in any material or product. 





What is a Building Enclosure 
Coordination Program?



Building Enclosure Coordination Program
• Used to reduce risk when 

constructing the air barrier 
and building enclosure

• Catch-all term 

• Primarily implemented by 
the contractor 

• the A/E and owner provide 
support



BECP and Enclosure Commissioning (BECx)
• BECP & BECx : Same goal, 

approached from different 
direction

• BECx is 100% reliant on the 
buy-in from the Contractor – a 
BECP represents the 
contractor’s engagement with 
BECx

• In the absence of BECx, the 
Contractor’s BECP reduces 
enclosure risk for everyone

• ABAA QA program is 
complementary to both



Construction Document Review

Shop Drawing Review

Laboratory and Field Mock - Ups

Field Performance Testing

Non Compliance Process

Scheduling / Sequencing / Planning

Clarify Roles and Responsibilities

10 Month 
Warranty Walk 
Through of the 

Enclosure)

DESIGN PRE-CON CONSTRUCTION WARRANTY

Building Enclosure Coordination Process 



Cost and Benefit of a BECP
• Cost in time and effort for 

planning, coordinating, 
preparing

• Reward later in project 
through reduction in 
unexpected problems with the 
air barrier and enclosure –
RISK minimized

• In the same way that  ABAA 
QA and BECx are 
implemented by independent 
3rd parties to reduce risk for 
everyone, a contractor’s 
BECP also reduces risk for 
everyone

• But the contractor is in control 
of the process



Ten Elements of a BECP
What steps a contractor should take, and how a designer can assist



1:  Specifications Define BECP
The designer initiates and clarifies 
the BECP in specifications
Define: 
• BECP
• The specific individual responsible 

for the coordination of the building 
enclosure interfaces with 
subcontractors and manufacturers

Common preexisting 
example: 
Mechanical / electrical / 
plumbing coordination 
plan



2:  A/E Provides Integrated Specifications

The A/E assists by cross linking 
specifications

Division 1 – provide sections for mockup, 
performance testing, site specific 
performance plan,  construction & 
temporary protection, scheduling with tasks 
included for the building enclosure:  

• Submittals, shop drawings, building 
enclosure trade installation 

activities,  mock ups, lab testing, 
field performance testing

• Temporary protection of the installed 
enclosure materials

• Shop Drawings integrated to 
demonstrate the continuity of the air, 
water and thermal barriers 

• Compatibility of materials regarding 
waterproofing, air barrier, roofing 
sealants, and fenestration

Div. 1
Enclosure Coordination Pgrm

Div. 7
Air Barrier

Div. 4
Unit Masonry

Div. 7
Insulation

Div. 8
Windows

Div. 7
Joint Sealants



3:  Responsibility Matrix 
Utilize to perform a ‘Gap 
Analysis” of the specifications 
and provide a roadmap for the 
building enclosure first level 
QC,  performance testing, 
documentation 

The contractor is most aware of 
which trades should be 
responsible for which work 
items, so should prepare the 
responsibility matrix with A/E 
review

RESPONSIBILITIES PER SPECIFICATIONS

Construction 
Manager Owner A/EoR BECxA Product 

Manufacturer

Air Barrier 
Subcontractor

Window 
Subcontractor

Unit Masonry 
Subcontractor

Metal Panel 
Subcontractor

Joint Sealant 
Subcontractor



4:  Performance Specifications 
If performance specifications 
are used, the contractor needs 
to develop their own QC 
processes to meet those 
requirements

Example: if a whole building air 
tightness test is specified, the 
contractor should implement 
their own QC processes to 
make sure the building will 
pass, whether or not QC is 
specified



5:  Coordinated Shop Drawings
The A/E should specify 
coordinated shop drawings
The contractor needs to carry 
through and review the 
submissions of all trades to 
check that they are truly 
coordinated, prior to 
submission of coordinated 
drawings to the A/E



6:  CM/GC Responsible for 1st level
Performance Control Verification
The CM/GC should create and 
implement a non-conformance 
process to inspect, document, 
track and require formal 
submittals for approval prior to 
field repairs and requiring mock 
ups of field repair work 



7:  Pre-Construction Meetings 
Schedule pre-construction 
meetings after the shop 
drawings are approved and a 
minimum of 4 weeks prior to 
the start of construction activity

Invite all parties who may come 
into contact with the air barrier or 
building enclosure:

• Joint sealant, window, unit 
masonry, roofing, cast stone, 
flashing, etc.

• Manufacturer’s reps
• Owner’s rep
• A/E
• Testing Agency
• Enclosure consultant or BECxA



8:  Site Constructed Mockups That Are 
Field Performance Tested



8:  Site Constructed Mock Ups That 
Are Field Performance Tested
If mockups are implemented on 
a project, follow through to gain 
as much use out of them as 
possible
Construct early to allow time to 
make changes

Use to: 
• Coordinate trades
• Evaluate constructability of 

details
• Early performance verification
• Identify conflicts
• Provide a visual guide for 

training
• Confirm maintenance is 

possible



9:  Documentation by the Contractor
Document the performance 
verification testing done and 
the results carefully

When changes are made, 
make sure the changes and 
repair procedures are  
documented

This is important not just for 
meeting the performance 
verification requirements of the 
specifications, but to limit the 
contractor’s own liability in the 
future



10:  A 10 Month Warranty Walk 
Through for the Building Enclosure

The CM/GC should initiate 
warranty walkthrough 
inspections to make sure the 
individual trade warranty issues 
are addressed before 
warranties expire



Specific Examples



Checklists
Find the middle point between 
too complex and too simple
Be project specific – nobody 
wants to deal with a  generic 
checklist where only half the 
items apply

Pros:
• Consolidate product and 

installation requirements in one 
place

Cons:
• Overreliance
• No checklist will be 100%



Checklists 
– Example



Checklists 
– Example



Checklists 
– Example



Checklists 
– Example



Responsibility Matrix and Gap Analysis
List all the tasks relating to 
performance verification and 
inspection in one place
Look for gaps between the 
scope
Develop as early as possible

Pre-bid: a gap analysis tool, so 
all testing work assigned to a 
specific party, without duplication

Post-bid: communication tool to 
focus attention



Responsibility Matrix and Gap Analysis
Test / 

Inspection 
Standards

Test / Inspection 
Procedure 

Description
Test Criteria Remarks

Building 
Enclosure 

System

Mockup 
Required Per 
Specifications

Specification 
Sections

Mockup, Pre-
Construction, 

or Post-
Construction

CM/ 
Subcontractor Owner A/EoR ITA/ITL

Product 
Manufact

urer

 RESPONSIBILITIES  PER SPECIFICATIONS



Responsibility Matrix and Gap Analysis

072726 
1.5 A. 1.

As part of the ABAA Quality Assurance 
Program, independent ABAA auditor 
provides one or more inspection and 

report

At ABAA-defined 
intervals during 

construction
ABAA auditor required

019119 
3.2

Field air leakage test for air barrier 
transitions to adjacent systems, field 

of AB, penetrations - 6 locations 
smoke test and 3 locations tested by 

bubble gun @ 20 tests each

During or after 
construction?

ASTM E1186
No visible 
sign of air 
leakage

019119 
3.2

Air barrier and transition membrane 
adhesion testing to substrate

6 locations 
throughout 

construction

ASTM C1521, 
Method A

Per 
manufactu

rer 
adhesion 
test data

ASTM C 1521 is intended for testing sealant joints. 
ABAA guide specifications recommend testing fluid- 
and sheet-applied air barrier material adhesion by 

ASTM D 4541. As part of the ABAA certification 
program, subcontractor is also required to perform 

adhesion testing

019119 
3.2

Whole building air barrier testing 
@ 100% building 

enclosure 
completion

ASTM E1827 
or ASTM E779

0.25 CFM 
@ 75 Pa

Testing to be performed when building enclosure is 
complete, but before interior finishes are installed on 

exterior walls

Test / Inspection Procedure 
Description

Test 
Criteria

Remarks
Building 

Enclosure 
System

Mockup 
Required 

Per 
Specificat

Specificat
ion 

Sections

Mockup, Pre-
Construction, or 

Post-
Construction

Fluid Applied 
Air Barrier 

Membranes

Yes - 100 
sq. ft., 

including 
tie-in 
with 

adjoining 
construct

ion

Test / 
Inspection 
Standards



Documenting Changes



Documenting Changes



Documenting Changes
#

Report 
Date & 

Observer

Systems 
Impacted Issue Action / Status / 

Resolution Reference
Possible 

Resolution 
Path

51 1/28/2013 
BWT

Air barrier, 
flashing 
transition 
to cast 
stone

[Design Issue] Plan detail needed 
showing how the entry at the west 
elevation near column line 3 is closed 
at the jamb for water and air infiltration. 
Clarification also needed for how that 
flashing closure will terminate at the 
bottom, and how water from the joint 
between the precast head and precast 
jamb will be captured.

[Contractor] submitted 
RFI 599 for flashing 
detail. RFI 843 response 
depicts flashing at the 
base of the jambs. 
Update: see [Contractor] 
Sketch #31 dated 1/7/14

RFI 599; RFI 
843; 
[contractor] 
SK31

RESOLVED



Coordination Through Preconstruction 
Meetings and Shop Drawings
Include as many 
related trades as 
feasible
Example: the 
intersection of air 
barrier, plumbing, 
and mason trades



Bill Nash
Ben Townsend

Bill Nash: bnash@wdpa.com, (314) 517-1768
Ben Townsend: btownsend@wdpa.com, (540) 808-7950





ThankYou! 



ALL TESTS

		Assembled by WDP Consulting Engineers for SCA on September 6, 2016

		[BECxA FIRM]		       [PROJECT] BECx INSPECTION AND TESTING MATRIX 

		BUILDING ENCLOSURE ONLY

		Building Enclosure System		Mockup Required Per Specifications		Specification Sections		Test / Inspection Procedure Description		Mockup, Pre-Construction, or Post-Construction		Test / Inspection Standards		Test Criteria		Remarks		 RESPONSIBILITIES  PER SPECIFICATIONS

																		Construction Manager / Subcontractor		Owner		A/EoR		ITA/ITL		Product Manufacturer































		Footnotes:

		1 - Responsibilities are in addition to Contractor's quality control program and the BECxA audit of each work item



























BECxA TESTS

		BECx TESTING ONLY



		Building Enclosure System		Mockup Required Per Specifications		Specification Sections		Test / Inspection Procedure Description		Mockup, Pre-Construction, or Post-Construction		Test / Inspection Standards		Test Criteria		Remarks

																		STATUS @ 6/30/14		Estimated Date (as of 6/30/14)		Sequencing / Special Issues / Special Lead Time

		Unit Masonry (Limestone Trim Units)		Not for limestone trim units - A/E please confirm		042000		To be determined		To be determined		To be determined		To be determined		The Interim Laboratory Building has no exterior CMU walls. Specifications are not clear if mortar or grout field testing is required for limestone trim units.		Provide ITA, TBD

		Cold Formed Metal Framing		No		054000 3.5		ITA (employed by Contractor) inspection of field and shop welds. Report provided to Contractor and A/E.				AWS D1.1, AWS D1.3				Per 5/15/13 meeting, no welds used

		Sheathing		No		061600

		Hot Fluid Applied Rubberized Asphalt Waterproofing (Below Grade Waterproofing)		No		071413 1.5 D.		Manufacturer's inspection, testing, and report (paid for by Contractor)		During construction						Assumed to be below-grade waterproofing at foundation slab perimeter.                                                                                 Manufacturer on site at start of work, once per week after.		Provide mfctr inspection

						071413 3.1 A. 2.		test substrate for moisture, plastic sheet method		During construction, before application		ASTM D 4263 (Capillary Moisture)		Substrate free of moisture				X

						071413 3.7		Flood testing, observed by ITA		After construction		ASTM D 5957				Not applicable for application as below-grade waterproofing

		Thermal Insulation		No		072100

		Fluid Applied Air Barrier Membranes		Yes - 100 sq. ft., including tie-in with adjoining construction		072726 1.5 A. 1.		As part of the ABAA Quality Assurance Program, independent ABAA auditor provides one or more inspection and report		At ABAA-defined intervals during construction						ABAA auditor required		X - schedule ABAA auditor

						072726 3.6 E. 3.		Installer to verify wet film thickness every 100 sq. ft.		During construction								X

						072726 3.7 A.		Manufacturer's inspection, testing, and report (paid for by Contractor)										Provide mfctr services

						019119 3.2		Field air leakage test for air barrier assembly		1 test @ 10% completion		ASTM E 783		<0.04 cfm/sq.ft. at 1.57 psf (corrected)				COMPLETED

						019119 3.2		Field air leakage test for air barrier transitions to adjacent systems, field of AB, penetrations - 6 locations smoke test and 3 locations tested by bubble gun @ 20 tests each				ASTM E1186		No visible sign of air leakage				NOMINALLY COMPLETED, FURTHER TESTING MAY BE PERFORMED Air barrier mockup region was tested, metal panel penetrations were tested, and transition from air barrier to silicone transition to window was tested - more testing may be performed as opportunity allows

						019119 3.2		Air barrier and transition membrane adhesion testing to substrate		6 locations throughout construction		ASTM C1521, Method A		Per manufacturer adhesion test data				COMPLETED

						019119 3.2		Whole building air barrier testing 		@ 100% building enclosure completion		ASTM E1827 or ASTM E779		0.25 CFM @ 75 Pa		U.S. Army Corps of Engineers Air Leakage Test Protocol for Building Envelopes Version 3 -­‐ May 11, 2012 

On October 30, 2009 the United States Army Corp of Engineers (USACE) issued a directive in Engineering and Construction Bulletin (ECB) No. 2009--‐29 which required that all new buildings and those undergoing major renovations shall have an air leakage rate that does not exceed set values when tested in accordance with the U.S. Army Corps of Engineers Air Leakage Test Protocol for Building Envelopes (test protocol). This test protocol was originally developed by the U.S. Army Corps of Engineers with assistance from the private industry using ASTM E779 as a basis. ASTM E779 is not the governing document in this standard except where specific provisions of it are mentioned.

		not complete		At completion of building enclosure - date unknown		Long lead time for testing sub - Camroden Associates, Inc. - 4 weeks lead time

		Metal Wall Panels		No		074213 1.6 F.		Preconstruction compatibility and adhesion testing of sealants		Pre-construction		"manufacturer's standard test methods"		per manufacturer		Manufacturer performs testing on samples of project materials (9 of each) submitted to manufacturer - SEE ALSO 077200 SEALANTS 

						074213 3.7 B.		Water penetration testing by contractor-engaged ITA		Post-construction		ASTM E 1105		20% of wind design pressure, not less than 6.24 psf		To be discussed. Test may be appropriate for testing metal panel hardware penetrations in air barrier, prior to placing panels.

						074213 3.7 C.		Water-spray test of 2-bay area by contractor-engaged ITA 		After completion of 75 ft-by-2-story area		AAMA 501.2 (replaces 501.3 in spec, per HOK)				THIS TESTING TBD

						074213 3.7 D.		Manufacturer's inspection and written report		Post-construction

		Composite Wall Panels		No		074243 1.6 E.		Preconstruction compatibility and adhesion testing of sealants		Pre-construction		"manufacturer's standard test methods"		per manufacturer		Manufacturer performs testing on samples of project materials (9 of each) submitted to manufacturer

						074243 3.6 B.		Water penetration testing by contractor-engaged ITA		Post-construction		ASTM E 1105		20% of wind design pressure, not less than 6.24 psf		To be discussed. Test may be appropriate for testing metal panel hardware penetrations in air barrier, prior to placing panels.

						074243 3.6 C.		Water-spray test of 2-bay area by contractor-engaged ITA		After completion of 75 ft-by-2-story area		AAMA 501.2

						074243 3.6 D.		Manufacturer's inspection 		Post-construction

		Ethylene Interpolymer Roofing		No		019119 3.2		Air infiltration testing of transitions to adjacent systems, field of AB, penetrations - 2 locations tested by bubble gun @ 20 tests each				ASTM E1186		No visible sign of air leakage				Nominally COMPLETED, however WDP may perform additional testing of roof penetrations as needed

						019119 3.2		Test installed roofing systems (field of roofing) by electronic roof leak detection methods (WDP low-voltage ELD method) 		@ completion of roofing, before interior insulation and ceiling finishes		N/A		No leaks		Low-voltage electric leak detection or dry broom high-voltage electronic leak detection method may or may not be functional due to vapor retarder possibly preventing electric ground to building structure. As noted by HOK/WJE in 5/29/13 email, to be replaced by capacitance and/or IR testing/investigation.		N/A		at completion of the roof - date unknown		before interior ceiling finishes. WDP lead time: 2 weeks.

						019119 3.1 F.		Inspect installed roofing system perimeter conditions for moisture under roofing membrane by infrared imaging and capacitance		@ completion of roofing, before interior insulation and ceiling finishes		ASTM C1153						Initial testing of southern portion of roofing failed - contractor is correcting - WDP requested contractor repair per specific recommendations of manufacturer		at completion of the roof - date unknown		before interior ceiling finishes. WDP lead time: 2 weeks.

						075416 1.5 G.		Manufacturer inspects substrates and provides letter submittal that all substrates are capable of receiving a warrantable installation		Pre-construction

						075416 3.1 A. 5.		Verify concrete substrate is free of moisture by plastic sheet method		During construction		ASTM D4263

						075416 3.9 B.		Final roof inspection by manufacturer		Post-construction

						075416 3.9 E.		Flood testing		Post-construction						TO BE DETERMINED - Per 5-15-13 meeting, full flood testing of the roof will not be performed. Methods of testing by contractor to be determined.

		Sheet Metal Flashing and Trim		No		076200

		Roof Specialties (Parapet Coping)		No		077129

		Joint Sealants		Yes - sample installations at locations per A/E, 1 week prior to construction		079200 1.5 C. 2. a.&b.		Preconstruction laboratory compatibility and adhesion testing by manufacturer performed on submitted samples of all building materials in contact with sealant		Testing performed prior to sample installations		ASTM C794, ASTM C1135, ASTM C1248, ASTM C1087				Anticipate performing test 3 months prior to construction. Perform C1135 testing in project-specific environmental conditions. Provide written reports for all test results.

						019119 3.1 B.		Adhesion pull test for each sealant and each substrate		Pre-construction or during construction		ASTM C1521 Method A		Cohesive failure		This item was not included in the 019119 3.2 BECxA testing table		not complete		Testing to be performed @ multiple site visits throughout construction		Test performed after sealant has cured roughly 7 days

						079200 1.5 C. 2. c. 
		Adhesion pull tests		Pre-construction and during construction		Hand pull test procedure in specifications		For each sealant and substrate: 10 tests for first 900 ft, then one test ea. additional 900 ft		Representative of A/E and sealant manufacturer to be present. Provide written reports for all test results. 

		Expansion Control (Building Expansion Joints)		No		079500

		Hollow Metal Doors and Frames		No		081113

		Aluminum Framed Entrances		No		084113

		Window and Curtain Walls		Yes - Laboratory mockup, and field sample installation		084413 1.7 G.		Laboratory testing of window mockup, simulating actual construction conditions - air infiltration, water infiltration, structural performance		Pre-construction mockup		ASTM E283, ASTM E331, AAMA 501.1, ASTM E330		See specifications

						084413 1.7 H. 3. a.
and
084413 3.10 B. 3.		Water spray test with pressure chamber		Pre-construction per 1.7 H. 3. a., during construction per 3.10 B. 3.		AAMA 503 / ASTM E1105 (replaces AAMA 501.3 in spec, per HOK)		No water penetration		TBD

						084413 1.7 I. 1.		Government-engaged ITA performs bolt and weld inspection and testing		During construction - all welds to hot rolled steel inspected, 10% welds documented, 5% welds tested - All bolted connections inspected, 10% checked by torque wrench		AWS specifications

						084413 1.7 I. 2.		Contractor-engaged ITA performs inspections of screwed connections, paint, support structure alignment, connections, anchors, and insulation. ITA proves inspection compliance reports.		During construction

						084413 3.10 B. 1. a.		Contractor-engaged ITA performs structural sealant glazing hand pull tests for adhesion		During construction, 6 locations		ASTM C1401 appendix X2, method A				Assuming section is applicable to structural sealant between window lites only

						084413 3.10 B. 2.		Contractor-engaged ITA performs inspection of structural sealant glazing		Post-construction		ASTM C1401

		Windows and Curtainwalls		Yes - Laboratory mockup, and field sample installation		09119 3.2		Air infiltration testing of storefront windows		1 test @ 10% completion		ASTM E783		<0.09 cfm/sq. ft at 6.24 psf		Per 5/29/13 HOK/WJE email, storefront defined as entry area		not complete		After a portion of the entry curtainwall is complete enough to test  + sealant cure time - date unknown		Interior finishes may need to be sequenced to allow access to perimeter of window. Test locations at direction of A/E. WDP lead time: 2 weeks.

						09119 3.2		Air infiltration testing of curtain wall windows		1 test @ 10% completion		ASTM E783		<0.09 cfm/sq. ft at 6.24 psf				Air infiltration testing COMPLETE at single window at south elevation E.2/5.2 - TBD if further testing at a large window will be performed				Interior finishes may need to be sequenced to allow access to perimeter of window. Test locations at direction of A/E. WDP lead time: 2 weeks.

						09119 3.2		Water infiltration testing of storefront windows by spray rack and pressure chamber		1 location @ 10%		ASTM E1105		no water at 10 psf or no less than (2/3)*20% wind load		Per 5/29/13 HOK/WJE email, storefront defined as entry area		not complete		After a portion of the entry curtainwall is complete enough to test  + sealant cure time - date unknown		Interior finishes may need to be sequenced to allow access to perimeter of window. Test locations at direction of A/E. WDP lead time: 2 weeks.

						09119 3.2		Water infiltration testing of curtain wall windows by spray rack and pressure chamber		3 locations, @ 10%, 50%, and 70%		ASTM E1105		no water at 10 psf or no less than (2/3)*20% wind load				Two tests completed (single window at E.2/5.2, four-bay window at Window C)		Clerestory window "D", breakroom window		Interior finishes may need to be sequenced to allow access to perimeter of window. Test locations at direction of A/E. WDP lead time: 2 weeks.

						09119 3.2		Water infiltration testing of curtainwall windows by spray rack and wind generator AAMA 501.2 spray nozzle water testing of curtainwall		3 locations @ 10%		AAMA 501.1
AAMA 501.2		no water at 10 psf or no less than (2/3)*20% wind load		AAMA 501.1 testing has been supplanted by AAMA 501.2 testing.  Entry curtianwall to be tested: 1 area of curtainwall  15x 15		not complete		After a portion of the entry curtainwall is complete enough to test  + sealant cure time - date unknown		Interior finishes may need to be sequenced to allow access to perimeter of window. Test locations at direction of A/E. WDP lead time: 2 weeks.

Coordination neded for when windows will be ready to test - interior drywall to be left off

						09119 3.2		Water infiltration testing of storefront windows by spray rack and wind generator AAMA 501.2 spray nozzle water testing of storefront		3 locations @ 10%		AAMA 501.1
AAMA 501.2		no water at 10 psf or no less than (2/3)*20% wind load		AAMA 501.1 testing has been supplanted by AAMA 501.2 testing. Smaller windows to be tested: 
3 each  of the  5x 6 windows 
1 each double - 2 each 5x6s windows 
1 each triple - 3 each 5x6s windows 
1 each quad -- DBL X DBL 2x2 
		Partially complete - 1  5x6 window complete at southern "E", 1 quad window complete at western "B"		Additional testing to be perfromed Mid July		Interior finishes may need to be sequenced to allow access to perimeter of window. Test locations at direction of A/E. ATI lead time: 2 weeks

Coordination neded for when windows will be ready to test - interior drywall to be left off

						09119 3.2		Adhesion test of silicone sheet transition membrane to air barrier and to window perimeter - tail pull test		10 locations during construction		ASTM C1521, Method A		per manufacturer's test data		Per HOK/WJE 5/29/13 email, the following is correct: Because the transition membrane is not a standard sealant joint geometry, a hand-pulled tail pull test per ASTM C1521 may not be appropriate - suggest using ASTM C1193 Appendix X1, Method B, Exposed Surface Finish Hand Pull Test, which is a test of an additional tooled liquid sealant bead on the substrate next to the silicone transition membrane		6 of 10 pull tests have been completed		Testing to be performed @ multiple site visits throughout construction		Test performed after sealant has cured roughly 7 days

						09119 3.1 C. 1.		Water infiltration testing by hand held spray nozzle				AAMA 501.2				Per 5/29/13 HOK/WJE email, this test may be performed as diagnostic procedure if needed after other testing has taken place

This item superceded by 501.2 testing above		not complete		501.2 testing was not listed in the 3.2 table

		Louvers		No		09119 3.2		Sill pan flashing - sill dam test		5 locations @ 10% completion, prior to setting louvers		AAMA 511-08, optional sill dam test		no leak		Specifications cite AAMA 502-08 - assumed AAMA 511-08 is intended		not complete		Immediately prior to setting louvers, immediately prior to installing large entry curtainwalls		WDP to be on site right before louvers are set, or right before windows are placed, to test the sheet metal flashings under these elements. WDP lead time: 2 weeks.

		Exterior Painting		Yes - for each paint system		099113 3.5		Contractor-engaged ITA samples paint for lab testing								Testing is at Owner's request		X - provide ITA













Milestones

		TESTING MILESTONE:		TESTS DEPENDENT:		DATES:

		Start of windows + sealants cured		ASTM E1186 air test of AB to window transition, pull testing of silicone adhesion to air barrier, ASTM E1105 water testing, ASTM E783 air testing		per meeting march 25: windows start April 9, 14 day cure ---> april 23rd.

Per 4/8/14 meeting, Caddell's ITA will be present roughly on the 28th. WDP will test same window after ITA is complete. Request that Caddell notify WDP as soon as date is known.
Per Tull Brothers, 5/6/14, ITA will be testing on May 15th.		metal shops?
window shops?
Contractor's 501.3 testing when?
we need official and hard dates from the contractor that we have in writing.


		Smaller windows complete		Before completion of windows, two additional ASTM E1105 tests to be performed during window installation, AAMA 501.1 water test with wind generator (3 locations)		May 15th roughly per Caddell 3/24 schedule (confirmed on 4/8/14 meeting). Duration: 6 weeks.		email for HOK: how and when will windows be selected?

		Sheet metal flashing installed under larger entry/clerestory curtainwall windows		Water sill dam testing flashings		Per 4/8/14 meeting, S.S. flashing below large entry windows will be installed near end of April [Combine with 1st window testing?]

		Larger entry curtainwall complete enough to test		AAMA 501.1 (3 locations), ASTM E783, ASTM E1105		Per 4/8/14 meeting, Large curtainwalls will be started after smaller windows, roughly May 15, and duration will be 2 weeks. There is a possibility that the contractor will have two crews, and large curtainwall will be concurrent. Request that Caddell notify WDP when known so we can schedule subconsultant's testing.

		Start of metal panels		During metal panel installation, ASTM E1186 air testing of penetrations in AB		Per 4/8/14 meeting, Start April 28th, 2.5 month duration. WDP can combine this testing with window testing site visits.

		Roofing complete		IR & capacitance moisture survey		4/8/14 meeting: As soon as the roof leaks are resolved, WDP can perform testing - plan to combine with visit to test first window. Request that WDP be informed as soon as all leaks are resolved, and roof and roof perimeter is considered 100% complete in terms of water management.

		Louvers set - immediately prior		Water sill dam testing flashings		Per 4/8/14 meeting: Caddell will attempt to leave time gap between SS flashing pan installed, and louver installed.

		Exterior enclosure complete		Whole building air testing






ALL TESTS

		Assembled by WDP Consulting Engineers for SCA on September 6, 2016

		[BECxA FIRM]		       [PROJECT] BECx INSPECTION AND TESTING MATRIX 

		BUILDING ENCLOSURE ONLY

		Building Enclosure System		Mockup Required Per Specifications		Specification Sections		Test / Inspection Procedure Description		Mockup, Pre-Construction, or Post-Construction		Test / Inspection Standards		Test Criteria		Remarks		 RESPONSIBILITIES  PER SPECIFICATIONS

																		CM/ Subcontractor		Owner		A/EoR		ITA/ITL		Product Manufacturer































		Footnotes:

		1 - Responsibilities are in addition to Contractor's quality control program and the BECxA audit of each work item



























BECxA TESTS

		BECx TESTING ONLY



		Building Enclosure System		Mockup Required Per Specifications		Specification Sections		Test / Inspection Procedure Description		Mockup, Pre-Construction, or Post-Construction		Test / Inspection Standards		Test Criteria		Remarks

																		STATUS @ 6/30/14		Estimated Date (as of 6/30/14)		Sequencing / Special Issues / Special Lead Time

		Unit Masonry (Limestone Trim Units)		Not for limestone trim units - A/E please confirm		042000		To be determined		To be determined		To be determined		To be determined		The Interim Laboratory Building has no exterior CMU walls. Specifications are not clear if mortar or grout field testing is required for limestone trim units.		Provide ITA, TBD

		Cold Formed Metal Framing		No		054000 3.5		ITA (employed by Contractor) inspection of field and shop welds. Report provided to Contractor and A/E.				AWS D1.1, AWS D1.3				Per 5/15/13 meeting, no welds used

		Sheathing		No		061600

		Hot Fluid Applied Rubberized Asphalt Waterproofing (Below Grade Waterproofing)		No		071413 1.5 D.		Manufacturer's inspection, testing, and report (paid for by Contractor)		During construction						Assumed to be below-grade waterproofing at foundation slab perimeter.                                                                                 Manufacturer on site at start of work, once per week after.		Provide mfctr inspection

						071413 3.1 A. 2.		test substrate for moisture, plastic sheet method		During construction, before application		ASTM D 4263 (Capillary Moisture)		Substrate free of moisture				X

						071413 3.7		Flood testing, observed by ITA		After construction		ASTM D 5957				Not applicable for application as below-grade waterproofing

		Thermal Insulation		No		072100

		Fluid Applied Air Barrier Membranes		Yes - 100 sq. ft., including tie-in with adjoining construction		072726 1.5 A. 1.		As part of the ABAA Quality Assurance Program, independent ABAA auditor provides one or more inspection and report		At ABAA-defined intervals during construction						ABAA auditor required		X - schedule ABAA auditor

						072726 3.6 E. 3.		Installer to verify wet film thickness every 100 sq. ft.		During construction								X

						072726 3.7 A.		Manufacturer's inspection, testing, and report (paid for by Contractor)										Provide mfctr services

						019119 3.2		Field air leakage test for air barrier assembly		1 test @ 10% completion		ASTM E 783		<0.04 cfm/sq.ft. at 1.57 psf (corrected)				COMPLETED

						019119 3.2		Field air leakage test for air barrier transitions to adjacent systems, field of AB, penetrations - 6 locations smoke test and 3 locations tested by bubble gun @ 20 tests each				ASTM E1186		No visible sign of air leakage				NOMINALLY COMPLETED, FURTHER TESTING MAY BE PERFORMED Air barrier mockup region was tested, metal panel penetrations were tested, and transition from air barrier to silicone transition to window was tested - more testing may be performed as opportunity allows

						019119 3.2		Air barrier and transition membrane adhesion testing to substrate		6 locations throughout construction		ASTM C1521, Method A		Per manufacturer adhesion test data				COMPLETED

						019119 3.2		Whole building air barrier testing 		@ 100% building enclosure completion		ASTM E1827 or ASTM E779		0.25 CFM @ 75 Pa		U.S. Army Corps of Engineers Air Leakage Test Protocol for Building Envelopes Version 3 -­‐ May 11, 2012 

On October 30, 2009 the United States Army Corp of Engineers (USACE) issued a directive in Engineering and Construction Bulletin (ECB) No. 2009--‐29 which required that all new buildings and those undergoing major renovations shall have an air leakage rate that does not exceed set values when tested in accordance with the U.S. Army Corps of Engineers Air Leakage Test Protocol for Building Envelopes (test protocol). This test protocol was originally developed by the U.S. Army Corps of Engineers with assistance from the private industry using ASTM E779 as a basis. ASTM E779 is not the governing document in this standard except where specific provisions of it are mentioned.

		not complete		At completion of building enclosure - date unknown		Long lead time for testing sub - Camroden Associates, Inc. - 4 weeks lead time

		Metal Wall Panels		No		074213 1.6 F.		Preconstruction compatibility and adhesion testing of sealants		Pre-construction		"manufacturer's standard test methods"		per manufacturer		Manufacturer performs testing on samples of project materials (9 of each) submitted to manufacturer - SEE ALSO 077200 SEALANTS 

						074213 3.7 B.		Water penetration testing by contractor-engaged ITA		Post-construction		ASTM E 1105		20% of wind design pressure, not less than 6.24 psf		To be discussed. Test may be appropriate for testing metal panel hardware penetrations in air barrier, prior to placing panels.

						074213 3.7 C.		Water-spray test of 2-bay area by contractor-engaged ITA 		After completion of 75 ft-by-2-story area		AAMA 501.2 (replaces 501.3 in spec, per HOK)				THIS TESTING TBD

						074213 3.7 D.		Manufacturer's inspection and written report		Post-construction

		Composite Wall Panels		No		074243 1.6 E.		Preconstruction compatibility and adhesion testing of sealants		Pre-construction		"manufacturer's standard test methods"		per manufacturer		Manufacturer performs testing on samples of project materials (9 of each) submitted to manufacturer

						074243 3.6 B.		Water penetration testing by contractor-engaged ITA		Post-construction		ASTM E 1105		20% of wind design pressure, not less than 6.24 psf		To be discussed. Test may be appropriate for testing metal panel hardware penetrations in air barrier, prior to placing panels.

						074243 3.6 C.		Water-spray test of 2-bay area by contractor-engaged ITA		After completion of 75 ft-by-2-story area		AAMA 501.2

						074243 3.6 D.		Manufacturer's inspection 		Post-construction

		Ethylene Interpolymer Roofing		No		019119 3.2		Air infiltration testing of transitions to adjacent systems, field of AB, penetrations - 2 locations tested by bubble gun @ 20 tests each				ASTM E1186		No visible sign of air leakage				Nominally COMPLETED, however WDP may perform additional testing of roof penetrations as needed

						019119 3.2		Test installed roofing systems (field of roofing) by electronic roof leak detection methods (WDP low-voltage ELD method) 		@ completion of roofing, before interior insulation and ceiling finishes		N/A		No leaks		Low-voltage electric leak detection or dry broom high-voltage electronic leak detection method may or may not be functional due to vapor retarder possibly preventing electric ground to building structure. As noted by HOK/WJE in 5/29/13 email, to be replaced by capacitance and/or IR testing/investigation.		N/A		at completion of the roof - date unknown		before interior ceiling finishes. WDP lead time: 2 weeks.

						019119 3.1 F.		Inspect installed roofing system perimeter conditions for moisture under roofing membrane by infrared imaging and capacitance		@ completion of roofing, before interior insulation and ceiling finishes		ASTM C1153						Initial testing of southern portion of roofing failed - contractor is correcting - WDP requested contractor repair per specific recommendations of manufacturer		at completion of the roof - date unknown		before interior ceiling finishes. WDP lead time: 2 weeks.

						075416 1.5 G.		Manufacturer inspects substrates and provides letter submittal that all substrates are capable of receiving a warrantable installation		Pre-construction

						075416 3.1 A. 5.		Verify concrete substrate is free of moisture by plastic sheet method		During construction		ASTM D4263

						075416 3.9 B.		Final roof inspection by manufacturer		Post-construction

						075416 3.9 E.		Flood testing		Post-construction						TO BE DETERMINED - Per 5-15-13 meeting, full flood testing of the roof will not be performed. Methods of testing by contractor to be determined.

		Sheet Metal Flashing and Trim		No		076200

		Roof Specialties (Parapet Coping)		No		077129

		Joint Sealants		Yes - sample installations at locations per A/E, 1 week prior to construction		079200 1.5 C. 2. a.&b.		Preconstruction laboratory compatibility and adhesion testing by manufacturer performed on submitted samples of all building materials in contact with sealant		Testing performed prior to sample installations		ASTM C794, ASTM C1135, ASTM C1248, ASTM C1087				Anticipate performing test 3 months prior to construction. Perform C1135 testing in project-specific environmental conditions. Provide written reports for all test results.

						019119 3.1 B.		Adhesion pull test for each sealant and each substrate		Pre-construction or during construction		ASTM C1521 Method A		Cohesive failure		This item was not included in the 019119 3.2 BECxA testing table		not complete		Testing to be performed @ multiple site visits throughout construction		Test performed after sealant has cured roughly 7 days

						079200 1.5 C. 2. c. 
		Adhesion pull tests		Pre-construction and during construction		Hand pull test procedure in specifications		For each sealant and substrate: 10 tests for first 900 ft, then one test ea. additional 900 ft		Representative of A/E and sealant manufacturer to be present. Provide written reports for all test results. 

		Expansion Control (Building Expansion Joints)		No		079500

		Hollow Metal Doors and Frames		No		081113

		Aluminum Framed Entrances		No		084113

		Window and Curtain Walls		Yes - Laboratory mockup, and field sample installation		084413 1.7 G.		Laboratory testing of window mockup, simulating actual construction conditions - air infiltration, water infiltration, structural performance		Pre-construction mockup		ASTM E283, ASTM E331, AAMA 501.1, ASTM E330		See specifications

						084413 1.7 H. 3. a.
and
084413 3.10 B. 3.		Water spray test with pressure chamber		Pre-construction per 1.7 H. 3. a., during construction per 3.10 B. 3.		AAMA 503 / ASTM E1105 (replaces AAMA 501.3 in spec, per HOK)		No water penetration		TBD

						084413 1.7 I. 1.		Government-engaged ITA performs bolt and weld inspection and testing		During construction - all welds to hot rolled steel inspected, 10% welds documented, 5% welds tested - All bolted connections inspected, 10% checked by torque wrench		AWS specifications

						084413 1.7 I. 2.		Contractor-engaged ITA performs inspections of screwed connections, paint, support structure alignment, connections, anchors, and insulation. ITA proves inspection compliance reports.		During construction

						084413 3.10 B. 1. a.		Contractor-engaged ITA performs structural sealant glazing hand pull tests for adhesion		During construction, 6 locations		ASTM C1401 appendix X2, method A				Assuming section is applicable to structural sealant between window lites only

						084413 3.10 B. 2.		Contractor-engaged ITA performs inspection of structural sealant glazing		Post-construction		ASTM C1401

		Windows and Curtainwalls		Yes - Laboratory mockup, and field sample installation		09119 3.2		Air infiltration testing of storefront windows		1 test @ 10% completion		ASTM E783		<0.09 cfm/sq. ft at 6.24 psf		Per 5/29/13 HOK/WJE email, storefront defined as entry area		not complete		After a portion of the entry curtainwall is complete enough to test  + sealant cure time - date unknown		Interior finishes may need to be sequenced to allow access to perimeter of window. Test locations at direction of A/E. WDP lead time: 2 weeks.

						09119 3.2		Air infiltration testing of curtain wall windows		1 test @ 10% completion		ASTM E783		<0.09 cfm/sq. ft at 6.24 psf				Air infiltration testing COMPLETE at single window at south elevation E.2/5.2 - TBD if further testing at a large window will be performed				Interior finishes may need to be sequenced to allow access to perimeter of window. Test locations at direction of A/E. WDP lead time: 2 weeks.

						09119 3.2		Water infiltration testing of storefront windows by spray rack and pressure chamber		1 location @ 10%		ASTM E1105		no water at 10 psf or no less than (2/3)*20% wind load		Per 5/29/13 HOK/WJE email, storefront defined as entry area		not complete		After a portion of the entry curtainwall is complete enough to test  + sealant cure time - date unknown		Interior finishes may need to be sequenced to allow access to perimeter of window. Test locations at direction of A/E. WDP lead time: 2 weeks.

						09119 3.2		Water infiltration testing of curtain wall windows by spray rack and pressure chamber		3 locations, @ 10%, 50%, and 70%		ASTM E1105		no water at 10 psf or no less than (2/3)*20% wind load				Two tests completed (single window at E.2/5.2, four-bay window at Window C)		Clerestory window "D", breakroom window		Interior finishes may need to be sequenced to allow access to perimeter of window. Test locations at direction of A/E. WDP lead time: 2 weeks.

						09119 3.2		Water infiltration testing of curtainwall windows by spray rack and wind generator AAMA 501.2 spray nozzle water testing of curtainwall		3 locations @ 10%		AAMA 501.1
AAMA 501.2		no water at 10 psf or no less than (2/3)*20% wind load		AAMA 501.1 testing has been supplanted by AAMA 501.2 testing.  Entry curtianwall to be tested: 1 area of curtainwall  15x 15		not complete		After a portion of the entry curtainwall is complete enough to test  + sealant cure time - date unknown		Interior finishes may need to be sequenced to allow access to perimeter of window. Test locations at direction of A/E. WDP lead time: 2 weeks.

Coordination neded for when windows will be ready to test - interior drywall to be left off

						09119 3.2		Water infiltration testing of storefront windows by spray rack and wind generator AAMA 501.2 spray nozzle water testing of storefront		3 locations @ 10%		AAMA 501.1
AAMA 501.2		no water at 10 psf or no less than (2/3)*20% wind load		AAMA 501.1 testing has been supplanted by AAMA 501.2 testing. Smaller windows to be tested: 
3 each  of the  5x 6 windows 
1 each double - 2 each 5x6s windows 
1 each triple - 3 each 5x6s windows 
1 each quad -- DBL X DBL 2x2 
		Partially complete - 1  5x6 window complete at southern "E", 1 quad window complete at western "B"		Additional testing to be perfromed Mid July		Interior finishes may need to be sequenced to allow access to perimeter of window. Test locations at direction of A/E. ATI lead time: 2 weeks

Coordination neded for when windows will be ready to test - interior drywall to be left off

						09119 3.2		Adhesion test of silicone sheet transition membrane to air barrier and to window perimeter - tail pull test		10 locations during construction		ASTM C1521, Method A		per manufacturer's test data		Per HOK/WJE 5/29/13 email, the following is correct: Because the transition membrane is not a standard sealant joint geometry, a hand-pulled tail pull test per ASTM C1521 may not be appropriate - suggest using ASTM C1193 Appendix X1, Method B, Exposed Surface Finish Hand Pull Test, which is a test of an additional tooled liquid sealant bead on the substrate next to the silicone transition membrane		6 of 10 pull tests have been completed		Testing to be performed @ multiple site visits throughout construction		Test performed after sealant has cured roughly 7 days

						09119 3.1 C. 1.		Water infiltration testing by hand held spray nozzle				AAMA 501.2				Per 5/29/13 HOK/WJE email, this test may be performed as diagnostic procedure if needed after other testing has taken place

This item superceded by 501.2 testing above		not complete		501.2 testing was not listed in the 3.2 table

		Louvers		No		09119 3.2		Sill pan flashing - sill dam test		5 locations @ 10% completion, prior to setting louvers		AAMA 511-08, optional sill dam test		no leak		Specifications cite AAMA 502-08 - assumed AAMA 511-08 is intended		not complete		Immediately prior to setting louvers, immediately prior to installing large entry curtainwalls		WDP to be on site right before louvers are set, or right before windows are placed, to test the sheet metal flashings under these elements. WDP lead time: 2 weeks.

		Exterior Painting		Yes - for each paint system		099113 3.5		Contractor-engaged ITA samples paint for lab testing								Testing is at Owner's request		X - provide ITA













Milestones

		TESTING MILESTONE:		TESTS DEPENDENT:		DATES:

		Start of windows + sealants cured		ASTM E1186 air test of AB to window transition, pull testing of silicone adhesion to air barrier, ASTM E1105 water testing, ASTM E783 air testing		per meeting march 25: windows start April 9, 14 day cure ---> april 23rd.

Per 4/8/14 meeting, Caddell's ITA will be present roughly on the 28th. WDP will test same window after ITA is complete. Request that Caddell notify WDP as soon as date is known.
Per Tull Brothers, 5/6/14, ITA will be testing on May 15th.		metal shops?
window shops?
Contractor's 501.3 testing when?
we need official and hard dates from the contractor that we have in writing.


		Smaller windows complete		Before completion of windows, two additional ASTM E1105 tests to be performed during window installation, AAMA 501.1 water test with wind generator (3 locations)		May 15th roughly per Caddell 3/24 schedule (confirmed on 4/8/14 meeting). Duration: 6 weeks.		email for HOK: how and when will windows be selected?

		Sheet metal flashing installed under larger entry/clerestory curtainwall windows		Water sill dam testing flashings		Per 4/8/14 meeting, S.S. flashing below large entry windows will be installed near end of April [Combine with 1st window testing?]

		Larger entry curtainwall complete enough to test		AAMA 501.1 (3 locations), ASTM E783, ASTM E1105		Per 4/8/14 meeting, Large curtainwalls will be started after smaller windows, roughly May 15, and duration will be 2 weeks. There is a possibility that the contractor will have two crews, and large curtainwall will be concurrent. Request that Caddell notify WDP when known so we can schedule subconsultant's testing.

		Start of metal panels		During metal panel installation, ASTM E1186 air testing of penetrations in AB		Per 4/8/14 meeting, Start April 28th, 2.5 month duration. WDP can combine this testing with window testing site visits.

		Roofing complete		IR & capacitance moisture survey		4/8/14 meeting: As soon as the roof leaks are resolved, WDP can perform testing - plan to combine with visit to test first window. Request that WDP be informed as soon as all leaks are resolved, and roof and roof perimeter is considered 100% complete in terms of water management.

		Louvers set - immediately prior		Water sill dam testing flashings		Per 4/8/14 meeting: Caddell will attempt to leave time gap between SS flashing pan installed, and louver installed.

		Exterior enclosure complete		Whole building air testing






Sheet1

		WDP - BECxA 		       TEDAC/REDSTONE ARSENAL - INTERIM LABORATORY BUILDING - INSPECTION AND TESTING MATRIX 

								BUILDING ENCLOSURE ONLY

		Building Enclosure System		Mockup Required Per Specifications		Specification Sections		Test / Inspection Procedure Description		Mockup, Pre-Construction, or Post-Construction		Test / Inspection Standards		Test Criteria		Remarks		 RESPONSIBILITIES1  PER SPECIFICATIONS

																		Construction Manager / Subcontractor		Government		A/E		BECxA		Product Manufacturer

		Unit Masonry (Limestone Trim Units)		Not for limestone trim units - A/E please confirm		042000		To be determined		To be determined		To be determined		To be determined		The Interim Laboratory Building has no exterior CMU walls. Specifications are not clear if mortar or grout field testing is required for limestone trim units.		Provide ITA, TBD

		Cold Formed Metal Framing		No		054000 3.5		ITA (employed by Contractor) inspection of field and shop welds. Report provided to Contractor and A/E.				AWS D1.1, AWS D1.3						Provide ITA

		Sheathing		No		061600

		Hot Fluid Applied Rubberized Asphalt Waterproofing (Below Grade Waterproofing)		No		071413 1.5 D.		Manufacturer's inspection, testing, and report (paid for by Contractor)		During construction						Assumed to be below-grade waterproofing at foundation slab perimeter.                                                                                 Manufacturer on site at start of work, once per week after.		Provide mfctr inspection								Inspection

						071413 3.1 A. 2.		test substrate for moisture, plastic sheet method		During construction, before application		ASTM D 4263 (Capillary Moisture)		Substrate free of moisture				X

						071413 3.7		Flood testing, observed by ITA		After construction		ASTM D 5957				Under discussion. Not applicable for application as below-grade waterproofing		X - Provide ITA to observe

		Thermal Insulation		No		072100

		Fluid Applied Air Barrier Membranes		Yes - 100 sq. ft., including tie-in with adjoining construction		072726 1.5 A. 1.		As part of the ABAA Quality Assurance Program, independent ABAA auditor provides one or more inspection and report		At ABAA-defined intervals during construction						ABAA auditor required		X - schedule ABAA auditor

						072726 3.6 E. 3.		Installer to verify wet film thickness every 100 sq. ft.		During construction								X

						072726 3.7 A.		Manufacturer's inspection, testing, and report (paid for by Contractor)										Provide mfctr services								Inspection

						019119 3.2		Field air leakage test for air barrier assembly		1 test @ 10% completion		ASTM E 783		<0.09 cfm/sq.ft. at 6.24 psf										X

						019119 3.2		Field air leakage test for air barrier transitions to adjacent systems, field of AB, penetrations - 6 locations smoke test and 3 locations tested by bubble gun @ 20 tests each		During or after construction?		ASTM E1186		No visible sign of air leakage										X 

						019119 3.2		Air barrier and transition membrane adhesion testing to substrate		6 locations throughout construction		ASTM C1521, Method A		Per manufacturer adhesion test data		ASTM C 1521 is intended for testing sealant joints. ABAA guide specifications recommend testing fluid- and sheet-applied air barrier material adhesion by ASTM D 4541. As part of the ABAA certification program, subcontractor is also required to perform adhesion testing		Schedule mfctr to be present per 019119 3.1 B.						X 		Observe testing

						019119 3.2		Whole building air barrier testing 		@ 100% building enclosure completion		ASTM E1827 or ASTM E779		0.25 CFM @ 75 Pa		Testing to be performed when building enclosure is complete, but before interior finishes are installed on exterior walls								X - Camroden Associates

		Metal Wall Panels		No		074213 1.6 F.		Preconstruction compatibility and adhesion testing of sealants		Pre-construction		"manufacturer's standard test methods"		per manufacturer		Manufacturer performs testing on samples of project materials (9 of each) submitted to manufacturer - SEE ALSO 077200 SEALANTS 		X - submit materials to mfctr								Lab testing

						074213 3.7 B.		Water penetration testing by contractor-engaged ITA		Post-construction		ASTM E 1105		20% of wind design pressure, not less than 6.24 psf		To be discussed. Test may be appropriate for testing metal panel hardware penetrations in air barrier, prior to placing panels.		X - engage ITA

						074213 3.7 C.		Water-spray test of 2-bay area by contractor-engaged ITA		After completion of 75 ft-by-2-story area		AAMA 501.2 (replaces 501.3 in spec, per HOK)						X - engage ITA				Direct location of test

						074213 3.7 D.		Manufacturer's inspection and written report		Post-construction								X - provide for mfctr inspection								Inspection

		Composite Wall Panels		No		074243 1.6 E.		Preconstruction compatibility and adhesion testing of sealants		Pre-construction		"manufacturer's standard test methods"		per manufacturer		Manufacturer performs testing on samples of project materials (9 of each) submitted to manufacturer		X - submit materials to mfctr								Lab testing

						074243 3.6 B.		Water penetration testing by contractor-engaged ITA		Post-construction		ASTM E 1105		20% of wind design pressure, not less than 6.24 psf		To be discussed. Test may be appropriate for testing metal panel hardware penetrations in air barrier, prior to placing panels.		X - engage ITA

						074243 3.6 C.		Water-spray test of 2-bay area by contractor-engaged ITA		After completion of 75 ft-by-2-story area		AAMA 501.2						X - engage ITA				Direct location of test

						074243 3.6 D.		Manufacturer's inspection 		Post-construction								X - provide for mfctr inspection								Inspection

		Ethylene Interpolymer Roofing		No		019119 3.2		Air infiltration testing of transitions to adjacent systems, field of AB, penetrations - 2 locations tested by bubble gun @ 20 tests each		During or after construction?		ASTM E1186		No visible sign of air leakage										X 

						019119 3.2		Test installed roofing systems (field of roofing) by electronic roof leak detection methods (WDP EFVM low-voltage method) 		@ completion of roofing, before interior insulation and ceiling finishes		N/A		No leaks		EFVM low-voltage or dry broom high-voltage electronic leak detection method may or may not be functional due to vapor retarder possibly preventing electric ground to building structure								X

						019119 3.1 F.		Inspect installed roofing system perimeter conditions for moisture under roofing membrane by infrared imaging and capacitance		@ completion of roofing, before interior insulation and ceiling finishes		ASTM C1153				This testing was not included in the 019119 3.2 testing table								X 

						075416 1.5 G.		Manufacturer inspects substrates and provides letter submittal that all substrates are capable of receiving a warrantable installation		Pre-construction								X - provide for mfctr inspection								Inspection

						075416 3.1 A. 5.		Verify concrete substrate is free of moisture by plastic sheet method		During construction		ASTM D4263						X

						075416 3.9 B.		Final roof inspection by manufacturer		Post-construction								X - provide for mfctr inspection								Inspection

						075416 3.9 E.		Flood testing		Post-construction						to be determined whether it will be performed		X

		Sheet Metal Flashing and Trim		No		076200

		Roof Specialties (Parapet Coping)		No		077129

		Joint Sealants		Yes - sample installations at locations per A/E, 1 week prior to construction		079200 1.5 C. 2. a.&b.		Preconstruction laboratory compatibility and adhesion testing by manufacturer performed on submitted samples of all building materials in contact with sealant		Testing performed prior to sample installations		ASTM C794, ASTM C1135, ASTM C1248, ASTM C1087				Anticipate performing test 3 months prior to construction. Perform C1135 testing in project-specific environmental conditions. Provide written reports for all test results.		X - provide for manufacturer's testing								Lab testing

						019119 3.1 B.		Adhesion pull test for each sealant and each substrate		Pre-construction or during construction		ASTM C1521 Method A		Cohesive failure		This item was not included in the 019119 3.2 BECxA testing table								X		Observe testing

						079200 1.5 C. 2. c. 
		Adhesion pull tests		Pre-construction and during construction		Hand pull test procedure in specifications		For each sealant and substrate: 10 tests for first 900 ft, then one test ea. additional 900 ft		Representative of A/E and sealant manufacturer to be present. Provide written reports for all test results. 		X				Direct location of testing, observe testing				Observe testing

		Expansion Control (Building Expansion Joints)		No		079500

		Hollow Metal Doors and Frames		No		081113

		Aluminum Framed Entrances		No		084113

		Window and Curtain Walls		Yes - Laboratory mockup, and field sample installation		084413 1.7 G.		Laboratory testing of window mockup, simulating actual construction conditions - air infiltration, water infiltration, structural performance		Pre-construction mockup		ASTM E283, ASTM E331, AAMA 501.1, ASTM E330		See specifications		Will lab mockup incorporate surrounding materials such as metal panels, sheet metal flashing, silicone transition membrane, and limestone trim? 		Provide ITA/ITL		Contracting Officer Representative observe testing		Observe testing

						084413 1.7 H. 3. a.
and
084412 3.10 B. 3.		Water spray test with pressure chamber		Pre-construction per 1.7 H. 3. a., during construction per 3.10 B. 3.		AAMA 503 / ASTM E1105 (replaces AAMA 501..3 in spec, per HOK)		No water penetration		
Confirm that field sample installation water testing shall be performed by same party that performed laboratory testing.		Provide ITA/ITL		Contracting Officer Representative observe testing		Observe testing, direct location of testing

						084413 1.7 I. 1.		Government-engaged ITA performs bolt and weld inspection and testing		During construction - all welds to hot rolled steel inspected, 10% welds documented, 5% welds tested - All bolted connections inspected, 10% checked by torque wrench		AWS specifications								X - provide for ITA inspection

						08413 1.7 I. 2.		Contractor-engaged ITA performs inspections of screwed connections, paint, support structure alignment, connections, anchors, and insulation. ITA proves inspection compliance reports.		During construction								X - provide for ITA inspection

						084413 3.10 B. 1. a.		Contractor-engaged ITA performs structural sealant glazing hand pull tests for adhesion		During construction, 6 locations		ASTM C1401 appendix X2, method A				Assuming section is applicable to structural sealant between window lites only		X - provide for ITA testing

						084413 3.10 B. 2.		Contractor-engaged ITA performs inspection of structural sealant glazing		Post-construction		ASTM C1401						X - provide for ITA inspection

						09119 3.2		Air infiltration testing of storefront windows		1 test @ 10% completion		ASTM E783		<0.09 cfm/sq. ft at 6.24 psf		"Storefront" windows need to be defined								X

						09119 3.2		Air infiltration testing of curtain wall windows		1 test @ 10% completion		ASTM E783		<0.09 cfm/sq. ft at 6.24 psf										X

						09119 3.2		Water infiltration testing of storefront windows by spray rack and pressure chamber		1 location @ 10%		ASTM E1105		no water at 10 psf or no less than (2/3)*20% wind load		"Storefront" windows need to be defined								X

						09119 3.2		Water infiltration testing of curtain wall windows by spray rack and pressure chamber		3 locations, @ 10%, 50%, and 70%		ASTM E1105		no water at 10 psf or no less than (2/3)*20% wind load										X

						09119 3.2		Water infiltration testing of storefront windows by spray rack and wind generator		3 locations @ 10%		AAMA 501.1		no water at 10 psf or no less than (2/3)*20% wind load		"Storefront" windows need to be defined								X 

						09119 3.2		Water infiltration testing of curtain wall windows by spray rack and wind generator		3 locations @ 10%		AAMA 501.1		no water at 10 psf or no less than (2/3)*20% wind load										X 

						09119 3.2		Adhesion test of silicone sheet transition membrane to air barrier and to window perimeter - tail pull test		10 locations during construction		ASTM C1521, Method A		per manufacturer's test data		Because the transition membrane is not a standard sealant joint geometry, a hand-pulled tail pull test per ASTM C1521 may not be appropriate - suggest using ASTM C1193 Appendix X1, Method B, Exposed Surface Finish Hand Pull Test, which is a test of an additional tooled liquid sealant bead on the substrate next to the silicone transition membrane		Schedule mfctr to be present per 019119 3.1 B.						X

						09119 3.1 C. 1.		Water infiltration testing by hand held spray nozzle		not specified		AAMA 501.2		not specified		Noted in 019119 3.1 C. 1., but not in table 3.2 - TO BE DETERMINED IF REQUIRED								X 

		Louvers		No		09119 3.2		Sill pan flashing - sill dam test		5 locations @ 10% completion, prior to setting louvers		AAMA 511-08, optional sill dam test		no leak		Specifications cite AAMA 502-08 - assumed AAMA 511-08 is intended								X

		Exterior Painting		Yes - for each paint system		099113 3.5		Contractor-engaged ITA samples paint for lab testing										X - provide ITA

		Footnotes:

		1 - Responsibilities are in addition to Contractor's quality control program and the BECxA audit of each work item





Sheet 5

		WDP BECX 								                                                       TEDAC/REDSTONE ARSENAL/INTERIM LABORATORY/INSPECTION TESTING MATRIX



		Building Enclosure System						Specification Sections						Mockup Required				Mockup Testing or prior to Construction Requirments						Completed System Testing Requirements						Remarks				Test Procedure Description						Failure Criteria				RESPONSIBILITIES



																																												CXA				Construction Manager				BECxA







		Building Enclosure Commissioning																																														QC				Testing

								19119







		Aluminium Storefront																																														QC				Testing

								19119						ASTM E 783







		Curtain Wall																																														QC				Testing

								19119						ASTM E 783













		Air Barrier Transitions																																														QC

								19119						ASTM E 783









		Louver Sill Pan Flashing/ Sill Dam Test

								19119						AAMA 502-08				5 Locations at  complete prior to setting louver

														Sill Dam Test











		Air Barrier Transitions to Adjacent Systems, Field of AB, Penetrations

								19119						ASTM E 1186













		Roofing Membrane Transitions to Adjacent Systems, Field of AB, Penetrations



								19119						ASTM E 1186











		Water Leakage Testing

								19119













		Curtain Wall & AB Interface

								19119						ASTM E 1105



														AAMA 501.1









		Storefront & AB Interface

								19119						ASTM E 1105



														AAMA 501.1









		Roof Membrane

								19119						Electronic leak detection

































Sheet 6

		WDP BECX 								                                                       TEDAC/REDSTONE ARSENAL/INTERIM LABORATORY/INSPECTION TESTING MATRIX



		Building Enclosure System						Specification Sections						Mockup Required				Mockup Testing or prior to Construction Requirments						Completed System Testing Requirements						Remarks				Test Procedure Description						Failure Criteria				RESPONSIBILITIES



																																												CXA				Construction Manager				BECxA







		Air Barrier to Silicone Membrane to Fenestration

								19119										ASTM C 1521

																		Method A





		Air Barrier Transition Membrane to Substrate																																														QC				Testing

								19119										ASTM C 1521

																		Method A





		Whole Building Air Leakage Testing																																														QC				Testing

								19119										ASTM 1827 or 

																		ASTME 779





		Fenestration Field Water Tests						19119																																								QC				Testing

								3,1,C										AAMA 501.2

																		ASTM E 1105

																		AAMA 501.1









		Air Barrier Field Air Leakage Tests																																														QC

								19119										ASTM E 1186

								3,1,E										ASTM E 783







		Adhesion Tests

								19119										ASTM C 1521

								3,1,B										Method A or

																		ASTM D 4541









		Roof Water & Air Leakage Test

								19119										EEV 

								3,1,F										ASTM C 1153 or

																		ASTM E 1186









		Fenestration Field Air Leakage



								19119										ASTM E 1105

																		AAMA 502-08

																		AAMA 503-08

																		ASTM E 783

























