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TEST TYPE: ASTM 1592
TESTING AUTHORITY: AMERICAN SOCIETY TESTING
MATERIALS
TEsST NAME: WIND UPLIFT
TEST DATE: AuGuUusT 12, 2002
TEST COMPLETED BY: TOM SHINGLER
TESTING LABORATORY FARABAUGH LABORATORIES
PANEL TYPE: 2 IN MECHANICAL Lock w/ CLIP
PANEL WIDTH: 16 INCH WIDE
CLIP SPACING: 2.0 FT AND 5.0 FT
DECKING CONSTRUCTION: OPEN PURLIN

TEST CHAMBER:

COMPOSED OF A FLOOR MOUNTED REINFORCED ALUMINUM
FRAME CAPPED WITH SIMULATED PURLINS CONSISTING OF 16
GAGE STEEL HAT SECTIONS IN COMBINATION WITH STEEL
WIDE FLANGE BEAMS DESIGNED TO SUPPORT THE TEST
SPECIMEN. THE TEST PRESSURES WERE APPLIED TO THE
SPECIMEN VIA A 4 MIL PLASTIC FILM DESIGNED AND GIVES
BOTH THE PANEL SHAPE AND THE SIDE JOINT ELEMENTS
FULL DEGREE OF FREEDOM DURING THE LOADING PROCESS.

PURLIN MEMBERS:

16 GAGE STEEL HAT-SECTIONS BOLTED TO THE TOP FLANGE
OF W6 X 15 WIDE FLANGE BEAMS, PLACED AT 5.0 FT OrR 2.0
FT CENTERS TO REPRESENT THE MAXIMUM AND MINIMUM
PURLIN SPACING EXTREMES FOR THE ROOF PANEL BEING
TESTED.

PRESSURE INDICATOR:

Two (2) DIGITAL PRESSURE INDICATORS MANUFACTURED
BY MIcRO-PNEUMATIC LOoGICc INC. WITH A FULL-RANGE
ACCURACY oF 1/10” H20 AND TRACEABLE TO THE
NATIONAL BUREAU OF STANDARDS.

DIGIMATIC CALIPER:

INSTALLATION:

MiTuTOoYO SERIES MODEL NO. CD-12” CP WITH A FULL-
RANGE ACCURACY OF 0O0.001 IN.

THE SYSTEM WAS INVERTED AND PANELS WERE INSTALLED
WITH TwO (2) PIECE SLIDING CLIPS WHICH WERE SCREW-
ATTACHED TO THE TOP FLANGES OF THE 16 GAGE STEEL
HAT SECTIONS USING TWO (2) /a4 - 14 X 1 /4a” LONG SELF-
DRILLING SCREWS WITH A #Z DRILL POINT. SIDE JOINTS
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CONSISTED OoF MATING MALE/FEMALE INTERLOCKING
RIBS VIA ELECTRIC POWER SEAMER. OCONTINUITY FASTENERS
WERE LOCATED AT THE EXTREME ENDS 0OF PANELS AND
CONSISTED OF SINGLE SELF-DRILLING SCREWS DRIVEN INTO
THE PANEL FLANGES. ONE END OF THE MOCK-UP HAD PANEL
FASTENING TO SIMULATE A “FIXED” END, WITH THE OPPOSITE
END “FREE”. A TRANSPARENT/FLEXIBLE PLASTIC FILM
(VISQUEEN @ 4MILS THICK) WAS APPLIED OVER PANELS AT
THE EDGES AND ENDS 0OF THE PANELS AND SEALED WITH
DUCT TAPE TO EVERY CONFIGURATION TO CREATE A VACUUM
SEAL. LATERAL JOINTS WERE ALSO TAPED THE ENTIRE
LENGTH

PROCEDURE: THE INDIVIDUAL PANELS WERE INSTALLED INTO THE TEST
CHAMBER AS A SIX (6) PANEL WIDE ARRAY PER STANDARD
FIELD TECHNIQUES. SPECIFIC DEFLECTION MEASUREMENT
TARGETS WERE ESTABLISHED ON KEY PANELS. THESE
TARGETS AND THEIR LOCATIONS ARE ILLUSTRATED ON AN
ENCLOSED SKETCH. Two (2) IDENTICAL PRESSURE GAGES
WERE INSTALLED ONTO THE TEST CHAMBER FOR CROSS
CHECKING OF TEST PRESSURES AND INSURING ACCURACY OF
PRESSURE DATA.

INITIALLY THE SYSTEM WAS PRELOADED TO () 5 PSF TO
INSURE PROPER SEATING OF THE PANELS CLIPS AND PLASTIC
FILM. AFTER THE PRELOADING PROCESS, INITIAL DEFLECTION
MEASUREMENTS WERE TAKEN AT THE SIX (6) KEY PANEL
LOCATIONS. THESE INITIAL DEFLECTION READINGS
REPRESENTED THE ZERO POSITION/ZERO LOAD SPECIMEN
STATUS FROM WHICH ALL READINGS WERE REFERENCED.
INDIVIDUAL DATA SHEETS AND GRAPHIC PLOTS OF THE
DEFLECTION READING ARE ENCLOSED WITH THIS REPORT.

A “STEP LOADING” PROCEDURE WAS USED WITH PRESSURE INCREMENTS AS
INDICATED ON ENCLOSED DATA SHEETS.

AT EACH INCREMENTAL PRESSURE LEVEL, THE TEST PRESSURE WAS
MAINTAINED FOR AN EXCESS OF SIXTY (60) SECONDS.

AFTER THE SIXTY (60) SECOND PRESSURE “HOLD” PERIOD, MEASUREMENTS
WERE RECORDED AT EACH OF THE SIX (6) CRITICAL PANEL LOCATIONS.

ALSO DURING THIS TIME PERIOD...BROAD-FLAT AREAS OF THE PANELS, SIDE
JOINTS AND CLIPS WERE VISUALLY CHECKED FOR SIGNS OF LOCALIZED
DISTRESS.

AT THE END OF EACH PRESSURE “HOLD” PHASE, THE TEST CHAMBER WAS
RETURNED TO A ZERO PRESSURE STATUS AND DEFLECTION MEASUREMENTS
WERE ONCE AGAIN RECORDED TO CHECGCK FOR MEANINGFUL “SET” IN THE
SYSTEM.

EVER-INCREASING PRESSURE VALUES WERE APPLIED AND DEFLECTION VALUES
RECORDED BOTH AT THE PRESSURE AS WELL AS AT ZERO.
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THIS PROCEDURE CONTINUED UNTIL THE ULTIMATE UPLIFT PRESSURE OF
THE PANEL OR A PANEL SYSTEM COMPONENT DEMONSTRATED “DISTRESS”.

THE ALLOWABLE UPLIFT CAPACITY FOR THE TESTED PANEL SYSTEM IS THE
ULTIMATE UPLIFT PRESSURE DIVIDED BY A FACTOR-OF-SAFETY OF 1.65.

THE ALLOWABLE UPLIFT PRESSURE FOR THE PANEL SYSTEM WAS ESTABLISHED
AT 2.0 FT & 5.0 FT. WITH INTERMEDIATE ALLOWABLE UPLIFT PRESSURES
BEING DETERMINED VIA LINEAR INTERPOLATION BETWEEN THE TwO (2) TEST-
ESTABLISHED EXTREMES.

E-1592 TEST RESULTS:

SPAN FT. ULTIMATE ALLOWABLE
PRESSURE, PSF PRESSURE, PSF

2.0 167.6 101.6

5.0 71.9 43.6

ALLOWABLE WIND UPLIFT LOAD/SPAN CHART:

PANEL SPAN FEET ALLOWABLE WIND UPLIFT
PRESSURE PSF

2.0 101.6

2.5 91.9

3.0 82.2

3.5 72.6

4.0 62.9

4.5 53.2

5.0 43.6

GENERAL NOTES:

1. THE ALLOWABLE PRESSURE IS THE ULTIMATE TEST PRESSURE DIVIDED
BY A FACTOR-OF-SAFETY (LOAD FACTOR) OF 1.65

2. THE PUBLISHED ALLOWABLE WIND UPLIFT PRESSURE CONSIDERS PANEL
BUCKLING STRENGTH, SIDE JOINT DISENGAGEMENT RESISTANCE AND
CLIP/SIDE JOINT INTERACTIVE STRENGTH ONLY.

3. THE CLIP-TO-SUBSTRATE FASTENER CAPACITY MUST BE INVESTIGATED BY
A DESIGN PROFESSIONAL AND CONSIDER THE CLIP PRY COEFFICIENT
WHERE APPLICABLE.

4. TESTS WERE CONDUCTED BY FARABAUGH ENGINEERING & TESTING, INC.
IN STRICT ACCORDANCE WITH THE ASTM E-1592 PROCEDURE.



