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CONSTRUCTION RESEARCH LABORATORY, INC.

7600 N. W, 70th AVENUE & MIAMI, FLORIDA e 33166 (305) 592-9222 e FAX (305) 594-9148
September 4, 2007

MR DENRNIS WELCH

TRAINOR GLASS -~ GECRGIA
148 ENTERPRISE BOULEVARD
ATLANTA GA 30336

RE: MOCKUP TEST REPORT FOR TGA-600 UNIT SYSTEM
CRL TEST REPORT 7201

Dear Mr. Welch:
Enclosed find the above-noted test report, which we trust you find
complete and self-explanatory.

If you have any questions, please do not hesitate to call.

It was a pleasure working with you on this project and we look
forward to continued association with your firm,

Very truly yours,
CONSTRUCTION RESEARCH LABORATORY, INC.

Richard Sembello
RS/pc

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY.  INFORMATION CONTAINED HEREIN 1S NOT TO BE REPRCDUCED, EXCEPT WITH PERMISSION.



CONSTRUCTION RESEARCH LABORATORY, INC.

7600 N. W, 79th AVENUE e MIAMI, FLORIDA e 33166 (305) 592-9222 e FAX (305) 594-9148
September 4, 2007 -

Dates Tested: August 28 through 30, 007

Test No. 7201 ~ TGA-600 Unit Svstem Curtain Wall Tested for
Traincr Glass
Atlanta, GA

Client and Curtain Wall Fabricator: Trainor Glass Company

Degcription of Test Specimen

TGA Series 600, extruded aluminum framed, painted, wunit system curtain wall
incorporating glazed vision and spandrel lites. The mockup was three (3) units wide
by two (2) units high. The overall size of the mockup was 15'-4% wide by 24'-0v
high.

Glazing was as follows:

Nominal 1" thick {(1/4" tempered glass, 1/2" airspace) insulating vision and
spandrel glass units were glazed in the factory utilizing an interior push-in
nominal 65 durometer (Shore A) dense EPDM gasket with tightly butted corners
and with the corners bedded in sealant to the frame. The exterior gasket was
a push-in single-hollow nominal 75 durometer (Shore A) dense EPDM wedge shaped
gasket with tightly butted corners and with the corners bedded in sealant to
the exterior glazing stops at the bottom corners of the lites. Setting blocks
were 3/4% x 1 1/4% x 4% long nominal 80 durometer (Shore A) dense elastomer
centered 9 1/2" from each corner, Side blocks were provided at the right edge
of each glass unit.

Drainage was as follows:

Glazing rabbets - All glazing rabbet corners were closed off with fully sealed
extruded aluminum closures, except at the sills of the top three curtain wall
units where the rabkbet corners were unsealed. A 1/2" diameter weep hole in
center of the removable glazing stop just above the framing member stem. The
mating horizontal snap-on cover ends were open and unsealed. A 1/27" diameter
weep hole in the fixed glazing legs of the mullions just above the fully
sealed TGA 110 or similar corner closure at the corners of each lite.

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY,  INFORMATION CONTAINED HEREIN 1S NOT TO BE REPRODUCED,EXCEPT WITH PERMISSION.



CONSTRUCTION RESEARCH LABORATORY, INC.

7600 N. W, 79th AVENUE e MIAMI, FLORIDA e 33166 : (305) 592-9222 e FAX (305) 594-9148

September 4, 2007
’age 2, Test Report 7201

The specimen was in substantial conformance with the client's Drawings 1-00, 1-01
revised 08/27/07, 2-01, 2-02, and 3-00 through 3-05 revised 08/13/07 with the
following comments:

General

Trainor indicated that Dow Corning 795 silicone sealant was used for all factory
applied seals.

The same sealant was used for all field applied seals.

Denatured alcohol was used to clean all field applied metal sealant adhesion
surfaces.

The frame assembly seals joined together with the interior gasket corner seals.
These seals joined with the end dam sgeals of the glazing rabbets, with the silicone
iembrane splice seals between the unit heads, and with the perimeter seals to form
a continuous seal line.

The frame assembly fasteners were 1/4-20 x 1 1/49 plated steel Type F tapping screws.

At Detail 1/2-01

The anchor bolts to the structure were centered 1 1/2% above the bottom of the 8n
x 8" steel tube.

At Detail 4/2-01

The anchor bolts to the structure were torqgued to 80 ft-lbs.

\t Detail 5/2-02 and Similar Details

The steel reinforcing bars were actually 3/8% thick x 2 1/2% wide incorporating 5/16"
thick steel shims welded to one edge of the reinforcing bar.

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY.  INFORMATION CONTAINED HEREIN IS NOT TO BE REPRODUCED, EXCEPT WITH PERMISSION.



CONSTRUCTION RESEARCH LABORATORY, INC.

7600 N. W. 79th AVENUE e MIAMI, FLORIDA e 33166 (305) 5929222 e FAX (305) 594-9148
September 4, 2007
’age 3, Test Report 7201

Witnessed by: Messrs. Gordon Crabtree - THW Architects
(for all or
partial testing) Mark Coulis - CDC

Kevin Marks - Bovis Lend Lease

Dennis Welch } - Trainor Glass Company
Kevin E. Dotson)
Dan Schaller )
Dwayne Martin )

A. A. Sakhnovsky ) - Construction Research Laboratory
Richard Sembello )
Robert Vilan )

Michael Lamborghini)

Manner of Testing

T"he specimen was installed in a strong test chamber with anchorage designed to
simulate job conditions. The specimen was tested for static pressure air leakage
and water penetration, dynamic pressure water penetration, and static pressure
structural performance in substantial accordance with the test procedures described
in the referenced AZMA and ASTM standards. The specimen wasz also subjected to
interstory drift tests.

A2ll observations are referenced to viewing the specimen from the exterior.

In the structural deflection data, the second number of the data pair is the dial
indicator reading taken after removal of the test load. The dial indicators were
set to zero before each test load. The “net” deflection is the gross midspan

deflection less the average end movement under load.

Neither tape nor £ilm were used to seal against any air leakage during structural
testing.

The order of testing was as follows:

Test Conditions and Results

The specimen was subjected to static pressure preloading of +27.5 psf held for ten
seconds.

REPOMTS PERTAIN TO THE SAMPLE TESTED ONLY.  INFORMATION CONTAINED REREIN 1S NOT TO BE REPRODUCED, EXCEPT WITH PERMISSION.



CONSTRUCTION RESEARCH LABORATORY, INC.

7600 N. W. 79th AVENUE e MIAMI, FLORIDA e 33166 (305) 592-9222 @ FAX (305) 594.9148

September 4, 2007
‘age 4, Test Report 7201

PRETESTS - AUGUST 28, 2007

Test I-Adir Leakage by Static Pressure (ASTM E283

The air infiltration through the specimen at a static pressure of 6.24 psf (equal
to a 50 MPH wind) was:

Allowed:
7.3 cfm total egqual to 0.02 cfm per square foot

Measured:
11 cfm total equal to 0.03 cfm pexr square foot

Extraneous leakage was determined by covering the specimen in accordance with
ASTM E283.

Test II-Water Penetration by Static Pressure (AS'TM £331)

The specimen was subjected to water spray at the rate of five gallons per hour per
square foot and static pressure as follows:

15 pef for 15 minutes
Allowed: No uncontrolled water penetration.

Regults:

More than one ounce of glazing leakage occurred at the right jamb of the bottom
center lite, 1" above the unit sill.

Remedial Work

The insulating glass unit was removed at the leak location. The butted gasket
corners were peeled back and gealant was tooled into the gasket raceways at
the frame intersection,. The gaskets were reinstalled and the lite was

reglazed.

The specimen was subjected to static pressure preloading of +27.5 psf held for ten
seconds.

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY.  INFORMATION CONTAINED HEREIN IS NOT TO BE REPRODUCEDR,EXCEPT WITH PERMISSION.



CONSTRUCTION RESEARCH LABORATORY, INC.

7600 N, W. 79th AVENUE ¢ MIAMI, FLORIDA e 33166 (305) 592-0222 e FAX (305) 594-9148
September 4, 2007
lage 5, Test Report 7201

Test ITI-Air Infiltration by Static Pressure (ASTM E283)

Test A
The total air infiltration through the specimen and test chamber at 6.24 psf was 2
cfm less than Test I.

Remedial Work

The exterior gasket intersections at the bottom corners of all lites were
sealed including the ends of the exterior removable glass stops.

The 1/2" diameter weep holes in the mullions were sealed.

Test B

The total air infiltration through the specimen and test chamber at 6.24 psf was 5
:fm less than Test I indicating passing performance.

Test IV-Water Penetration by Static Pressure (ASTM E331)

The specimen was subjected to water spray at the rate of five gallons per hour per
square foot and static pressure as follows:

15 psf for 15 minutes
Allowed: No uncontrolled water penetration.
Results:
More than one ounce of glazing leakage occurred at two locations.

Less than one-half ounce of glazing leakage occurred at five locatioms.

Remedial Work

The 1/2" diameter weep holes in the mullions were unsealed.

All the interior gasket corner intersections were sealed.

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY,  INFORMATION CONTAINED REREIN IS NOT TO BE REPRODUCED,EXCEPT WITH PEAMISSION.



CONSTRUCTION RESEARCH LABORATORY, INC.

7600 N, W. 79th AVENUE e MIAMI, FLORIDA & 33166 (305) 592-9222 e FAX (305) 594-0148
September 4, 2007
’age 6, Test Report 7201

AUGUST 29, 2007

Test V-Alr Infiltration by Static Pressure (ASTM E283)

The total air infiltration through the specimen and test chamber at 6.24 psf was 4
cfm less than Test I indicating passing performance.
Tegt VI-Water Penetration by Static Pressure {(ASTM E331

The specimen was subjected to water spray at the rate of five gallons per hour per
square foot and static pressure as follows:

15 psf for 15 minutes
Allowed: No uncontrolled water penetration.
Resultsg:

Slight wetness occurred at the interior glazing gasket intersection at the bottom
left corner of the bottom center lite.

No other water penetration occurred at the project conditions.

FORMAL TESTS - 8/30/07

The specimen was subjected to static pressure preloading of +27.5 psf held for ten
seconds.

Tegt VIT-Alr Infiltration by Static Pressure (ASTM E283)

The total air infiltration through the specimen and test chamber at 6.24 psf was 4
cfm less than Test I indicating passing performance.

Tezst VITI-Water Penetration by Static Pressure (ASTM E331)

The specimen was subjected to water spray at the rate of five gallons per hour per
square foot and static pressure as follows:

15 psf for 15 minutes
allowed: No uncontrolled water penetration.
Results:

No water penetration occurred at project details.

REPORTS PERTAIN TC THE SAMPLE TESTED ONLY,  INFORMATION CONTAINED HEREIN IS NOT Y0 8E REPRODUCED,EXCEPT WiTH PERMISSION.



CONSTRUCTION RESEARCH LABORATORY, INC.

7600 N. W. 79th AVENUE ¢ MIAM|, FLORIDA ¢ 33166 (305) 592-9222 @ FAX (305) 594-9148
September 4, 2007
jage 7, Test Report 7201

Test JTX-Water Penetration by Dynamic Pressure (AAMA 501.1)

The specimen was subjected to water spray at the rate of five gallons per hour per
square foot and winds from a 2650 horsepower aircraft engine wind generator as
follows:

15 psf for 15 minutes
Allowed: ¥o uncontrolled water penetration.

Results:

Less than 0.1 ounce of glazing leakage occurred at both ends of the sill of the top
center lite and remained om the sill.

Test X-Structural Performance by Static Pressure (ASTM E330)

The specimen was subjected to the following structural lecads each held for ten
seconds:

+27.5 psf - to remove slack.
+55.0 psf - 100% of positive pressure design load.
-27.5 psf - to remove slack.
-55.0 psf - 100% of negative pressure design load.

No damage nor failures were evident except for some slippage at the intermediate
level mullion anchor locations.

Degsign Change

The bolt connection to the structure at the intermediate level anchors
were torqued to 80 ft-lbs.

The anchor bolts at the top of the specimen were moved up 1/2" within the
anchor clip.

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY.  INFORMATION CONTAINED HEREIN IS NOT TC BE REPRODUCED,EXCEPT WITH PERMISSION.
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LABORATORY,
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7600 N. W. 79th AVENUE @ MIAMI, FLORIDA e 33166
September 4, 2007
e 8, Test Report 7201

(305) 592-9222 @ FAX (305) 594.9148

Criteria and deflections, in inches, were as follows:

Member Span Deflection
Measured Allowed
+55 psf ~-55 psf
Mullion relative to structure @
i bottom .055/.010 .045/.010
2 midspan .660/.020 .790/.090
3 intermediate anchor 0/0 .100/.090
2 midgpan (net) 144 .633/.015 .718/.040 75/ -
4 unit head 0/0 .100/.090
5 unit sill .035/.005 L115/.100
6 midgpan .660/0 .670/.080
7 top anchoxr .150/0 .220/.0580
6 midspan (net) 140 .585/0 .510/.010 .75/~
Midgpan of horizontal framing
member relative to jambs @
8 intermediate 57 1/2 .035/.005 .040/.015 .329/-
9 unit sill 57 1/2 .060/0 .070/.010 .329/-
10 unit s1il1 57 1/2 0/0 .020/0 .328/-
Center of glass relative to .600/.005 .620/.005

jambs

REPOATS PERTAIN TO THE SAMPLE TESTED ONLY.  INFORMATION CONTAINED HEREIN 15 NOT TO BE REPHODUCED,EXCEPT WiTH PERMISSION.



CONSTRUCTION RESEARCH LABORATORY, INC.

7600 N. W, 79th AVENUE ¢ MIAMI, FLORIDA & 33166 {305) 592-9222 e FAX (305) 594-9148

September 4, 2007
lage 9, Test Report 7201

Test XI-Alr Infiltration by Static Pressure (ASTM E283)

The total air infiltration through the specimen and test chamber at 6.24 psf was 5
c¢fm less than Test I indicating passing performance.

Test XIT-Water Penetration by Static Pressure (ASTM E331)

The specimen was subjected to water spray at the rate of five gallons per hour per
square foot and static pressure as follows:

15 psf for 15 minutes
Allowed: No uncontrolled water penetration.

lasulte:

No water penetration occurred at project details.

Test XIII-Interstory Drift

The structure simulating the intermediate level floor was moved laterally in the
plane of the specimen. Movement was measured with a graduated steel tape relative
to a taut wire extending between the lower and upper flcors. The floor was moved
in one direction, returned to its initial position, and then moved in the opposite
direction, etc. The specimen was inspected at the extreme and return to initial
positions. The movement dimensions were measured f£rom the initial position,.
Movements and results were as follows:

0.75" to the left. Return to initial position.
G.75" to the right. Return to initial position.

The above movements were performed three (3) times.
Results
No damage nor falilures were evident.

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY.  INFORMATION GONTAINED HEREIN 18 NOT 7O BE REPRODUCED,EXCEFT WITH PERMISSION.



CONSTRUCTION RESEARCH LABORATORY, INC.

7600 N. W. 79th AVENUE e MiIAMI, FLORIDA e 33166 (305) 592-9222 e FAX (305) 594-9148
September 4, 2007
?age 10, Test Report 7201

Test XIV-Air Leakage by Static Pressure (ASTM E283)

The total air infiltration through the specimen and test chamber at 6.24 psf was 4
c¢fm less than Test I indicating passing performance.

Test XV-Wabter Penetration by Static Pressure (ASTM E331)

The specimen was subjected to water spray at the rate of five gallons per hour per
square foot and static pressure as follows:

15 pef for 15 minutes
Allowed: No uncontrolled water penetration.
tesults:

No water penetration occurred at project details.

Tegt XVI-Structural Safety Factor Performance by Static Pressure {ASTM E330)

The specimen was subjected to the following structural loads each held for ten
seconds:

+41.3 psf - to remove slack.
+82.5 psf - 100% of positive pressure design load.
~41,3 psf -~ to remove slack.

-82.5 psf - 100% of negative pressure design load.

No damage nor failures were evident.

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY.  INFORMATION CONTAINED HEREIN 1S NOT TO BE REPRODUCED,EXCEPT WITH PERMISSION.



CONSTRUCTION RESEARCH LABORATORY, INC.

7600 N. W, 79th AVENUE @ MIAML, FLORIDA @ 33166 (305) 592-9222 & FAX (305) 594-9148
Sentember 4, 2007
1 a2 11, Test Report 7201

Criteria and deflections, in inches, were as follows:

Member Span Deflection
Measgured Allowed
+82.5 psf -82.5 pst

Mullion relative to structure @

1 bottom .080/.010 .075/.020

2 midspan .960/.050 1.090/.060

3 intermediate anchor .100/.065 .075/.065

2 midspan {net) 144 .870/.013 1.015/.018 -/.288
4 unit head .050/.045 .060/.050

5 unit =sill .115/.080 .095/.080

6 midspan .950/.050 .930/.050

7 top anchor .280/.040 .250/.035

6 midspan (net) 140 .760/-.003 .768/0 -/.280

Midspan of horizontal framing
member relative to jambs @

8 intermediate 57 1/2 .050/.005 .050/.015 -/.115

9 unit head L100/.015 .096/.020 -/.115

10 unit sill 0/0 .230/0 -/ .115
Summary

The specimen was tested in accordance with and has met our understanding of the
laboratory testing requirement for static pressure air leakage and water penetration,
dynamic pressure water penetration, static pressure structural, and interstory
differential movement performance for this mockup.

Respectfully submitted,
CONSTRUCTION RESEARCH LABORATORY, INC.

K WL s
Richard Sembello
RS /pc

REPORTS PERTAIN TO THE SAMPLE TESTED ONLY,  INFORMATION CONTAINED HEREIN IS NOT TO BE REPRODUCED,EXCEPT WITH PERMISSION.



FASTENER SCHEDULE

Description

Profile

Description

Profile

%20 X 1 1" H.W.H. (F point) Grade 5
zinc, typical frame assembly fastener.

#12-14 X 1" Drilflex, BL 215, head
anchor.

7/32" X 2" Spring Pin, stainless steel,
Sill to Mullion.

174 -20 X 2-1/2" Drilflex, AF 890,
head/sill anchor.

#10-16 X 3/4" PH. FH. (F point) Grade
5, stainless steel, misc.

1/4 -20 X 3" Expansion anchor .

#12-14 X 1/2" PH. FH. (F point) Grade
5, stainless steel, brake metal @
corners.

3716 X 2" Wood screw.

#12-14 X 1/2" PH. (AB point) Grade 5,
zinc, brake metal @ corners.

174" X1-11/16" Drilflex, misc.

#8-32 X 3/8" PH. FH. (F point) Grade
5, stainless steel, alumangle @
corners.

1/4-14 X 1-1/2" PH. FH. (F point)
Grade 5, stainless steel, misc.

#1/4-14 X 3/8" PH. FH. (F point)

#4-X 7/16" PL.PH. SMS., misc.

=| AUBIIIBOHUHNIIISIIIIIIII | | -

Grade 5, stainless steel, misc. I ————

N —
174" X 1-1/2" Drilflex, mullion 174 -20 X 3" Drilflex, AF 890, misc.
anchor @ floor. oo

3/8"16 X 2" H.H.M.B, Grade 5, zinc
plate, anchor jack screw.

H——

#12 X 2-1/2" Wood screw .

37816 X 1" H.H.M.B, Grade 5, zinc
plate, anchor jack screw.

3/716" X 1-1/8" Screw spline screw .

1/74"-20 X 1-1/8" 300 series,
stainless steel, misc.

1/4" X3-1/4" Tapcon, misc.

174 -20X 1-1./2" Drilflex, AF 846 sill
anchor.

174 -20 X 5" Drilflex, AF 890, misc.

TRAINOR GLASS COMPANY




FASTENER SCHEDULE

Description

Profile

Description

Profile

#6-20 X 1./2" P.H.T.S., typical frame
assembly fastener.

%Z"-11 X 2-1/4", (300 Series) Drilflex,
Stainless steel

%"-12 X 3" Wood screw

%"-20 X 374", Drilflex, Stainless
steel

".11 X 2-1/2", Drilflex, Zinc plated

%" .20 X 3-374", Drilflex, Stainless
steel

Z-clip

3/8" X 3-3/74", Hilti Kwik Bolt, Zinc
plated

#4-20 X 3/4", Wood screw

5716 "-24 X 2-1/2", Drilflex,
Stainless steel

3/8" X 3", Hilti Kwik Bolt, Zinc plated

174" -12 X 3-1./2", Hilti Kwik-con |,
Stainless steel

1/72" X 1-7/8", bolt, zinc plated

1/2" X 4", Leg bolt, zinc plated

3/8" X 5", Hilti Kwik Bolt, Zinc plated

Zclip &# 12 S.M.S. (AB point), Zinc
plated

3/8" I.G.F.3 #8, Flat washer

z"-20 X 1-1/2", Drilflex, Zinc plated

-
|y
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-
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GASKET PROFILE LIST

Description MFG. REF# |Manufacturer| Profile Durometer
Setting block at glass (3/8" x 4") 85 +- 5shore A durometer
TR-O090E TREMCO EPDM - black

Gutter snap rigid PVC (2" 1g.) 80 shore D durometer - black

4090-01-05 TRELLEBORG EPG @
Interior, Fixed, 174" Gasket 60 + - 5shore A durometer
TR-13623E TREMCO EPDM - black
Exterior, Wedge Gasket 70 +- 5shore Adurometer
TR-5691P TREMCO % EPDM . black
Bulb, Gasket 70 + - 5shore Adurometer
TR5727P TREMCO N EPDM - black
Bulb, Gasket / with fingers 70 +- 5shore A durometer
TR-14641E TREMCO @ EPDM - black
Geon sna
P TX-14607G TREMCO @

TRAINOR GLASS COMPANY



ALUMINUM EXTRUSION LIST

Die No. Description Moments of | Wt./Ft. Perimeter Profile
Inertia (1bs.) Inches
TGA-30 [21"x 1" Mullion cover i(( ggg 0.361 8.528 B ||

X:7.127
TGA-100 Jamb Y- 1.485 2.454 37.141 $v §Y
) X:1.643
TGA-106 Head Slide Anchor v 15731 4.396 20.724 ]:

TGA-107 intermediate D 2.256 35.125 h 5
Teal09 | Horzontal Glazing | %900 0.414 7.379 e
TGAL10 | ovool e s ¥ 026 0.216 6.081 F
Teal11 | Horzoptal Snapin ese 0.449 12.085 \ JJ

TRAINOR GLASS COMPANY



ALUMINUM EXTRUSION LIST

Die No. Description Moments of | Wt./Ft. Perimeter Profile
Inertia (1bs.) Inches
TGA132 | Mullion Anchor Lug X;_2667752 1.908 13.353 ij:ﬂu |
TGA133 Base Anchor Xra9s 5.045 22222 ]
TGA135 Mul lion nut bar o9 0.360 3.824 CN

_ _ X:.006 %:(%
TGA-137 Sill glazing Bar Y- 189 0.414 7.345

" : X:.323
TGA-138 6" Male Mullion Y: 4.501 1.652 23.823 W

" . X:.320
TGA-139 6" Female Mullion Y: 4.953 1.607 25.132

) ) X:.458
TGA-142 Sill rail Y 3.531 1.931 29.096 %

TRAINOR GLASS COMPANY
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