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MOCK-UP TEST REPORT
Rendered to:

TUBELITE, INC
4878 Mackinaw Trail
Reed City, Michigan 49677

Report No:  01-46121.02
Test Completion Date: 09/23/03
eport Date: 02/03/04

Project: 400SS Screw Spline Curtain Wall

Pr;ject Summary: Architectural Testing, Inc. (ATI) was contracted by Tubelite, Inc. to conduct
pertormance testing on a 400 Screw Spline Curtain Wall System mock-up. All testing was performed
in accordance with the attached test procedure. This report includes a copy of "As-Built" mock-up
drawings. Reference Report 01-46121.01 for a complete and comprehensive product evaluation.

Drawing Reference: Tubelite, Inc. Drawings T911, sheets numbered T911-1 through T911-8 last
revision date 05/01/03. A copy of these drawings are attached to this report and represent "As Built"
mock-up drawings.

General Mock-up Description:

Type: The mock-up was comprised of extruded aluminum framing members and insulatng glass
units. The vertical bEamin%_hmcmbers employed a stack joint and split mullions with one exterior
structurally glazed joint. e horizontal stack was a two piece mullion and located above the
vertical stack joint, Wedge gaskets held-in-place the insulating glass units at the horizontal stack
joint only. The referenced drawings delineate the mock-up configaration and construction.

Overall Size: 15' 6-1/2" wide x 27' 2" high

Glazing: 1" thick, sealed insulating glass comprised of 1/4" thick clear sheets and an aluminum
metal spacer system,  The glazing detalls can be seen on the referenced set of
"As-Built" drawings.

Sealant: The sealant used was DOW 795 silicone sealant for the perimeter, gasket seals,
structural glazing and for all intemal seals. All sealant details are delineated on the
"As-Built" drawings.

Drainage: Al intemal gutters and weep details are delineated on the referenced set of
"As-Built" drawings.

Anchorage: The anchoring details are delineated on the referenced "As-Built" drawings.
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Test Methods:

Air Infiltration - ASTM E283, Rate of dir Leakage Through Exterior Windows, Curtain
Walls and Doors. Testing was conducted at 6.24 psf positive static air pressure difference.

Static Pressure Water Resistance - ASTM E331, Standard Test Method for Metal Curtain
Walls and Doors by Uniform Static Air Pressure Difference. Testing was conducted at a
pressure differential of 15.0 psf with positive static air gressure for a 15 minute duration. Water

was applied to the mock-up at a minimum rate of 5 gal/ft2/hr.

Dynamic Pressure Water Resistance - AAMA 501.1-83, Standard Test Method for Metal
Curtain Walls for Water Penetration Using Dynamic Pressure. Testing was conducted with a
dynamic wind stream pressure of 15.0 psf for a 15 minute duration. Water was applied to the
mock-up at a minimum rate of 5 gal/2/r.

Structural Performance - ASTM E330, Structural Performance of Exterior Windows,
Curtain Walls and Doors by Uniform Static Air Pressure Difference. Testing was conducted
at positive and negative design loads of 9.0 psf. Structural overloads were conducted at 1.5
times design pressures. Design Loads and overloads held for 10 seconds. )

Thermal Cycling of Exterior Walls AAMA 501.5-98 Test Method for Evaluation of
Thermal Cycling Effects on Large Exterior Wall Mock-ups, Components and Cladding.
Reference should be made to Test No. 8 in the attached Test Procedure and to the Test Results.

Witnesses: The following representative witnessed all or part of the testing:

Steve DeYoung Tubelite Inc.
Kirk Gostlin Tubelite Inc.
David Smith Hutt's Glass
Rob Gillingham Hutt's Glass
Dennis Dougherty Hutt's Glass
Eric Rock Architectural Testing, Inc.
Tom Sands Architectural Testing, Inc.



Title of test

Preload at +50%
Design Pressure (25.0 psf)

Static Pressure
Air Infiltration
@ 6.24 psf

Static Pressure
Water Resistance
@ 15.0 psf

D ic Pressure
ater Resistance
@ 15.0 psf

Uniform Load Deflection
@ Design Loads
(50 ps!

Repeat Static Pressure
Air Infiltration
@ 6.24 psf

Repeat Static Pressure
Water Resistance
@ 15.0 psf

FORMAL TEST RESULTS

Measured

PASSED
0.01 civfi2

PASSED
No uncontroiled leakage

PASSED
No uncontrolled leakage

PASSED
See Table #] for results
See Sketch #1 for indicator locations

PASSED
0.0 cfivvft2

PASSED
No uncontrolled leakage

Thermal Cycling (AAMA 501.5) PASSED

Three cycles Hot and Cold
Note #1: The Thermal Cycles were conducted as described in Test No.8 of the attached Test

See Note #1
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0.06 cfim/ft2 max.

No uncontrolled
leakage

No uncontrolled
eakage

L7240
See Table #1 for
all other allowables

0.06 cfivft2 max.

No uncontrolled
leakage

No visible damage

Procedure. There were no detrimental effects observed during the Thermal Cycles Test.

Repeat Static Pressure
Air Infiltration
@ 6.24 psf

Repeat Static Pressure
Water Resistance

@ 15.0 psf

PASSED
0.01 cfivfi?

PASSED
No uncontrolled leakage

0.06 cfiVft? max.

No uncontrolled
leakage

FORMAL TEST RESULTS
Title of test Measured
Interstory Differential PASSED
Movement Test See Note #2

(3 Horizontal Cycles)
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Allowed

Note #2: The movements were conducted as described in Test No. 11 of the attached Test
Procedure. There were no detrimental effects observed during the Interstory Differential

Movement Test.

Repeat Static Pressure

Air Infiltration PASSED

@ 6.24 psf 0.01 cfv/ft2
Repeat Static Pressure

Water Resistance PASSED

@ 15.0 psf No uncontrolled leakage
Repeat Dynamic Pressure

Water Resistance PASSED

@ 15.0 psf No uncontroled leakage
Uniform Structural Overloads PASSED

@ 150% Design Loads See Table #2 for results

(£75.0 psf) See Sketch #1 for indicator locations

0.06 cfi/ft? max.

No uncontrolled
leakage

No uncontrolled
leakage

0.2% Span

See Table #2 for all

other allowables

The "As Built" mock-up drawings and a copy of this report will be retained by ATI for a period of four
years. This report is the exclusive property of the client so named herein and is applicable to the sample
tested. Results obtained are tested values and do not constitute an opinion or endorsement by this

laboratory.
For ARCHITECTURAL TESTING, INC.:

Digically Signed ty: Thomas R, Sands

A_Nb;_

Diggaly Signed by: Jeeph W, Wive

Thomas R. Sands Joseph W. Wise )
Director — Project/Curtain Wall Testing

Senior Technician

TRS:baw
01-46121.02
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Curinin Wall Test Frocedure
far

40055 Sertes Currain YWall

hiock-ip testing on a cortain wall mock-up desigioied 40055 Sedes Curtam Wall shall be
performed wn accordmee with the referenced lest methods.

The final test procedure shall be as follows:

|

E =)

Preload (ASTM EJ30): Preload mock-up at 30% of the mward design pressure (50.0 sh)
for o period of 10 seconds at 25.0 psf

Statie Pressure Adre Infiitration (ASTN E283)  Adr infiltration tests will be conducted al
fidd mell  Allawable air leakige shall nob eceesd 006 el pes s B of fxed pres A
chiomber tare ihall be pecfirmed immrediately praor to e ae miiltration et

Static Fressure YWater Resistance (ASTM E 331) A waler peneteation tes ol be
comdiszied with a milsimias waler application fate af § gal e/t &l 3 pesssure differential of
150 gl

Water pensiration shall be defined as the sppearnce of uncontrolied water on the
Indoor face of iny pare of the work. . Controlied water or condensation is thal which is
demonurably deaired 1o the extenor of dw work withour endangering or wetting
sdjacent surfiees or insulation, and pot visible inothe fingl conmstruetion, This
delimtion of water penctrason shall pedain to all of the followmg water resistonce
tists throaphour this test procedioe

ymamic Pressure Water Resistance (AAMA SO00.1-34)  Wier penelration 1ess
will be conducted on the systems with a minimum water application rafe of 5 gal'hernt?
and dvnamic s stream cguivalent 10 static pressure off 1500 el No unceatrolfed
water penetration 15 allowed

130 Dwrry Colgr
o, PA V029200
ghizne T17 TLE TT0G

far TIPTREATDS
weewciy arthiei] oo
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Curtain Wall Test Procedure for
400SS Series Curtain Wall
Page 3

Uniform Load Deflection Test (ASTM E330): Deflection of the system shall be
measured at design pressure when held for ten seconds.

5a.  The deflection of any framing member in a direction normal or perpendicular
to the plane of the wall when subjected to a uniform and/or concentrated load,
shall not exceed L/240 of their clear span or 3/4", whichever is less.
Cantilevered members shall not deflect more than 2/175 of the lesser
cantilevered length or 3/4", whichever is less. The maximum offset at any
vertical or horizontal splice ("split mullion") shall not exceed 1/32".

Each load shall be held as follows:

+25.0 psf - 50% Positive Design Load (10 seconds)

+50.0 psf - 100% Positive Design Load (10 seconds)
-25.0psf - 50% Negative Design Load (10 seconds)
-50.0 psf - 100% Negative Design load (10 seconds)

. Static Pressure Air Infiltration (ASTM E283): Air infiltration tests will be conducted at

6.24 psf. Allowable air leakage shall not exceed 0.06 cfm per sq ft of fixed area.

Repeat Static Pressure Water Resistance (ASTM E 331); A water penetration test will
be conducted on the system with a minimum water application rate of 5 gal/hr/ft? at a
pressure differential of 15.0 psf.

Thermal Cycles and Condensation Resistance: The entire mock-up shall be subjected to
three thermat cycles; each cycle shall consist of:

1.. Thermal Cycle Requirements

a. Nominal exterior air temperature of 0°F and nominal interior air temperature of
55°F to 100°F for two hours after establishing equilibrium.

b. Nominal exterior metal surface temperature of 180°F for dark colors (150°F for
light colors) and nominal interior air temperature of 55°F to 100°F for two
hours after establishing equilibrium,

Static Pressure Air Infiltration (ASTM E283): Air infiltration tests will be conducted at
6.24 psf. Allowable air leakage shall not exceed 0.06 cfm per sq ft of fixed area. A
chamber tare shall be performed immediately prior to the air infiltration test.

- Repeat Static Pressure Water resistance (ASTM E 331): A water penetration test will

be conducted on the system with a minimum water application rate of 5 gal/hr/ft’ at a
pressure differential of 15.0 psf.

14.

15.

Curtain Wall Test Procedure for
40088 Series Curtain Wall
Page 3

. Seismic and Wind Induced Interstory Drift Test: Three complete cycles shall be

performed. Movement shall be 1.090" to the left, back to zero, 1.090" to the right, back to
zero (one cycle).

. Static Pressure Air Infiltration (ASTM E283): Air infiltration tests will be conducted at

6.24 psf. Allowable air leakage shall not exceed 0.06 cfm per sq ft of fixed area. A
chamber tare shall be performed immediately prior to the air infiltration test.

. Repeat Static Pressure Water Resistance (ASTM E 331): A water penetration test will

be conducted on the system with a minimum water application rate of 5 gal/hr/fi’ at a
pressure differential of 15.0 psf.

Dynamic Pressure Water Resistance (AAMA 501.1-94): Water penetration tests will be
conducted on the systems with a minimum water application rate of 5 gal/hr/fi? and
dynamic air stream equivalent to static pressure of 15.0 psf. No uncontrolled water
penetration is allowed.

Uniform Structural Overload (ASTM E 330): Each load will be held for 10 seconds as
follows:

+37.5psf - (75% of Positive Design Pressure) - to remove slack
+75.0 psf - (150% of Positive Design Pressure) - positive overload
-37.5psf - (75% of Negative Design Pressure) - to remove slack
-75.0 psf - (150% of Negative Design Pressure) - negative overload

There shall be no glass breakage, permanent damage to fasteners or anchors. Main frame
members shall have no permanent deformation in excess of 0.2% of their clear span. At
the conclusion of this test, inspect the complete mock-up for any permanent set or any
deformation of the panels.

This Test Procedure dated July 17, 2003 for Tubelite, Inc. is approved as written.

For Tube_ljtf:; Inc.

a AT gfesfos

“Signature / d Date

Seve LS ounid

Please Print 7

TRS:trs
01-46121.01
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UNIT 1 - PERFORMANCE TEST MOCK-UP

(1) REQD.

HAND

54 1/2" C/C 54 1/2" C/C 54 1/2" C/C 54 1/2" CIC

54 1/2" C/C

CCL EXP JOINT

Kl

CL ANCHOR

CL ANCHOR
q _L.

'C‘ 110}

91"

400SS SERIES CURTAINWALL TEST SPECIFICATIONS

Preload @ 50% Design Pressure (25 psf)

Air Infiltration Per ASTM E283-91(1999) (6.24 psf)
Static Water Penetration Per ASTM E331-00 (15 psf)
Dynamic Water Penetration Per AAMA 501.1-94 (15 psf)
Structural Performance Per ASTM E330-02 (50 psf)
Repeat Air Infiltration

Repeat Static Water Penetration

Thermal Cycle Per AAMA 501.5-98

Repeat Air Infiltration

Repeat Static Water Penetration

Seismic Test Per AAMA 501.4-00

Repeat Air Infiltration

Repeat Static Water Penetration

Repeat Dynamic Water Penetration

Preload @ 75% Design Pressure (37.5 psf)
Structural Overload Per ASTM E330-02 (75 psf)

TUBELITE. peremoseis
G pecmmcos A memAncas S T

L-L16L

400SS SCREW SPLINE CURTAINWALL

PERFORMANCE TEST MOCK-UP
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'WEEF HOLE

E4TB224 —

=

WEEP SLOT—

e I m\

P2002—"

pa00s—1] @mm—

NOTE:

PUNCH THREE (3) WEEP HOLES/SLOTS
PER LITE. LOCATE ONE AT CENTER OF
LITE, AND ONE EACH BETWEEN SETTING
BLOCK AND VERTICAL.

A 1118
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40055 SCREW SPLINE CURTAINWALL

TEST MOCK-UP
HORIZONTAL DETAILS
] foor/s T 7ors ]
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EATB224

E4TBE4

203

( : ) TYPICAL JAMB

KX

d
z
k2 2
i3 k3
—P1221
S204
38652 —{ |—Eas63
—P1221
[

€-116L
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PERFORMANCE TEST MOCK-UP
VERTICAL DETAILS
[ sore ]
rer 2 [ T911-3
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. JAMB @ ANCHOR ( : ) TYP. VERTICAL @ ANCHOR .— SSG VERTICAL @ ANCHOR

TUBELITE, DEPENDABLE
AT R
400SS SCREW SPLINE CURTAINWALL

|
| PERFORMANCE TEST MOCK-UP
| VERTICAL DETAILS @ ANCHOR
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WITH
FOUR (4) 1/4" DIA.

JAMB @ SPLICE.

P2068A WITH
| FOUR ) 14" Din|
BOLTS & NUTS
AND 3/16" SHIM

| FOUR(4)1/4" DI
BOLTS & NUTS
AND 3/16" SHIM

TYP. VERTICAL @ SPLICE

—

400SS SCREW SPLINE CURTAINWALL

| PERFORMANCE TEST MOCK-UP
|

VERTICAL DETAILS @ SPLICE

S-L16L

5
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P2072 CLIP WITH
(2) 8357 SCREWS &
(2) 5204 SCREWS.

P2067A HEAD/

SILL ANCHOR \

(2) 8357 SCREWS &
(2) 5204 SCREWS

| —BUTTERENDSOF
It BEFORE ATTACHING TO VERFX

o
2 = ,lf:i\‘ ,/Fi\‘ FRN N
Q Q W o QL
N/ N \ P4 \ 4 R /! N/
:j

Il ___________1T
———————
I

BUTTER ENDS OF HORIZONTAL-
1/ BEFORE ATTACHING TO VER] 1&\
TOOL K

L ] I - "TOOL AND REMOVE EXCESS AU
= =
P2086A HEAD &
SEAL END OF SCREW SILL ANGHOR
L— SEAL END OF SCREW CHASE. TOOL FLUSH. 'SEAL END OF SCREW
CHASE. TOOL FLUSH. CHASE. TOOL FLUSH.
BEAL ENDS OF HORIZONTAL
'SEAL ENDS OF HORIZONTAL- PRESSURE PLATE TO VERT-
PRESSURE PLATE TO VERT- ICAL SNAP A
ICAL SNAP COVER. \ P2088A HEAD &
SILLANGHOR
ﬂ' P2071 END CAP P2071 END CAP
P2083 WATER DAM
r j ] FULLY SEAL TOALL
T TT T TT ' eSS
|
FULLY SEAL VOIDS:
Ll P2063 WATER DAM | L— P2063 WATER DAM
H 1 FULLY SEALTO L11 FULLY SEAL TOALL
PoogTAHEAD | A | 2 ADJAGENT SURFAGES. L ADJACENT SURFACES.
SILL ANCHOR — L
e
FULLY SEAL VOIDS-
O FILL END OF HORIZONTAL O
'SCREW CHASE WITH CAULK.
: P2083 WATER DAM O
FULLY SEAL TO ALL
ADJACENT SURFACES .
O FILL END OF HORIZONTAL O
SCREW CHASE WITH GAULK.
P p— L] — rt |
L ; i i e —— T P s
T h | — \ I
r \/n -
P2071 END CAP P2066C HEAD & P2071 END CAP P2066A HEAD &
SILL ANCHOR SILL ANCHOR

PERFORMANCE TEST MOCK-UP
SEALANT DETAILS




| BUTTERENDS OF HORIZONT)
BEFORE ATTACHING TO VERTICAL
TOOL AND REMOVE EXCESS CAULK.

BUTTERENDS OF HORZONTAL——______ |
%FORE ATTACHING TO VERTICA!
TOOL AND REMOVE EXCESS GAULK.

SEAL ENDS OF HORIZONTAL®
PRESSURE PLATE TO VERT-
IGAL SNAP COVER.

FULLY SEAL VOIDS.

P2063 WATER DAM
FULLY SEAL TOALL
ADJAGENT SUR

PTB78A WATER DAM

FULLY SEAL TOALL 2063 WATER DAM

ADJACENT SURFACES. FULLY SEAL TOALL
ADJACENT SURFACES.

SEAL END OF HORIZONTAL
PRESSURE PLATE TO VERT-
ICAL SNAP COVER,

FULL SEAL VOIDS

P2063 WATER DAM
FULLY SEAL TOALL
ADJACENT SURFACES,

FILL END OF HORIZONTAL-
SCREW CHASE WITH CAULK.

FILL END OF HORIZONTAL
SCREW CHASE WITH CAULK.

L1161

5

PERFORMANCE TEST MOCK-UP
INTERNAL SEALANT DETAILS
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FOUR (4) 1/4" DIA.
BOLTS & NUTS

/AND FOUR (4) 1/4-20 BOLTS.

ICE JOINT BACKER

P206BA SPLICE PLATE WISHIMS
B P1628B SPLICE q B]

BUTTER ENDS OF HORIZONTAL-

FULLY SEAL AND TOOL
8" EXPANSION JOINT

P2065 ALUMINUM WATER DAM
AABOVE AND BEL(

OW EXP JOINT
‘SEAL TO ADJACENT SURFACES
SEAL ENDS OF HORIZONTAL
PRESSURE PLATE TO VERT-
ICAL SNAP COVER.
P1626B SPLICE P1626B SPLICE
1 FULLY SEAL AND TOOL r
8" EXPANSION JOINT \
2085 ALUMINUM WATER DAM SILICONE WEATHER SEAL
SEAL TO ADJAGENT SURFAGES. / @ MULLION EXP. JOINT
T A
N 1k
2 7
P2065 ALUMINUM WATER DAM __—— |
SEAL TO ADJACENT SURFACES.

A —
| | @ PRESSURE PLATE JOINT
\ 2
1y E]
11
|
iy ‘SILICONE WEATHER SEAL L [© 0 Raamw i e romrvD O
Ly HRR] @ SNAP COVER JOINT / et mm DEPENDABLE
s e 1 2578 MACIaNAW TRAIL
P16288B SPLICE [ X Tovore ] ] SUCEEROMIS ANNEARDE RE=D CITY, MICHIGAN 49677

[~ 4005S SCREW SPLINE CURTAINWALL

PERFORMANCE TEST MOCK-UP
INTERNAL SEALANT DETALLS

SRD [ eore ]

i Fs [ 20 T911-8




