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1. Scope allowed to cool. This provides a smooth surface and allows the

1.1 This test method covers the determination of the resis2dges of the chamber to be in complete contact with the roof
tance of adhered membrane roofing systems to uplift pressuréurface so that a negative pressure is developed inside the
It applies to roof systems with or without rigid board insulation chamber. Other methods are not to be used to prepare the test
or base ply, which are either adhered or mechanically fastene@e@ unless the method used will produce a tight seal and is
and fully adhered membranes. compatible so as not to damage the roof membrane. Exa_mples

1.2 This test method is intended to be used as a measure 8f€ the use of wet sand, duct tape, water, or polythene film.
the uplift resistance of the roofing system. Systems containing Significance and Use
cold adhesive shall be in place for the cure time specified by’ o i . .
the adhesive manufacturer to obtain optimum adhesion before 4-1 This field test method is suitable for determining the
conducting the test. Hot-applied systems shall be permitted 8Plift resistance of the roofing system as stated in applicable

cool to normal prevailing surface temperatures before conducgPecifications, bid documents, or when required by other
ing the test. authorities having jurisdiction. This field test method is also

1.3 This standard does not purport to address all of theintended to supplement measurement of the uplift resistance
safety concerns, if any, associated with its use. It is th@erformance of roofing systems as determined under laboratory

responsibility of the user of this standard to establish appro-conditions.
priate safety and health practices and determine the applica5_ Apparatus

bility of regulatory limitations prior to use. o
5.1 Square Chamber500=+ 15 mm (60= ¥z in.) in size,
2. Referenced Documents sufficiently strong to withstand the necessary negative pressure
2.1 ASTM Standards: without collapsing.

E 575 Practice for Reporting Data from Structural Tests of Nore 1—A manufactured dome shaped chamber of rigid clear polycar-
Building Constructions, Elements, Connections, and Asbonate shown in Fig. 1 has been successfully used. The dome consists of

semblied four equal segments for ease of transporting the unit to and from the job
site. Rubber gaskets are used to seal the joints along the flanges. One
3. Summary of Test Method segment of the dome has a hole to accommodate vacuum equipment and

3.1 A controlied negative pressure is Freated. on top of th ig. 2). The bottom flanges of the chamber are equipped with a flexible
roof surface by means of a chamber fitted with a pressur oly(vinyl chloride) foam strip to seal the chamber to the roof surface.
measuring device and vacuum equipment.

3.2 For roofs containing surfacing such as gravel, slag, or
granules, the loose surfacing shall be removed by sweepingpi
300 mm (12 in.) wide path around the perimeter of the tesE;

Y,

2
area. Care shall be taken not to damage the test area. A hea 55:;:\/05 Ibf/ftE)' . with sufficient ity t te th
pouring of hot asphalt is applied over the swept area and ™ acuum equipmenwith suticient capacity to create the

negative pressures required in the test chamber (see 8.8). The
chamber vacuum equipment shall also be equipped with
controls to maintain the constant negative pressure at each test

1This test method is under the jurisdiction of ASTM Committee E-6 on pressure increment as required in 8.8.
Performance of Buildings and is the direct responsibility of Subcommittee E06.21 5.4 Dial Indicator, with a reset face graduated in at least

gpnother segment has a hole for a flexible hose leading to a manometer

5.2 Pressure-Sensing Devicéor measuring the negative
essure inside the chamber. The manometer shall be calibrated
indicate negative pressures in increments of 36Q0 Pa

on Serviceability. ; : ; :
Current edition approved July 10, 1996. Published September 1996. Originally?'05 mm (0.002 in.) units and having at least a 50 mm (2 in.)

published as E 907 — 83. Last previous edition E 907 — 83 (£994) ange, mo_unted at the C_enter of a 50 by 50 by 1500 m_m (2 by
21983 Annual Book of ASTM Standardel 04.11. 2 by 59 in.) long aluminum bar or member of equivalent
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FIG. 1 View of Chamber over Roof Test Area During Test

stiffness. Feet on each end of the bar provide support and givensiderations, tests shall not be conducted when the wind
a clear distance of 50 mm (2 in.) above the roof surface. Thispeed at the roof level is over 6.5 m/s (15 mph). When
allows measurement of roof surface deflections in the test aragecessary to measure and record wind speed, a portable
(see Fig. 3). anemometer shall be used.

5.4.1 All persons not involved in the test shall be kept far g 3 pjace the bar with attached dial indicator so that the tip

gn(_)ugh away from the test area to ensure tha_t the dial 9398 the dial indicator is in contact with the roof membrane near
indicator is not affected by movement and influence thethe center of the test area

readings.
8.4 Place the assembled chamber over the roof test area so

6. Hazards that the deflection bar with attached dial indicator is centered

6.1 The manometer shall be designed to serve as a safig.thm the chamber and is perpendicular to two sides of the
device to prevent negative pressures that will cause the plasti@'@mber. The edges of the chamber shall be sealed to the roof
dome to shatter. The design of the manometer or safety featurgtrface. Orient the chamber on the roof so that the edges are
of other pressure Sensing devices shall not be Changed Rﬁ.ra”el with the direction of the structural framing of the
increase negative pressures above the design or allowablilding.
values of the chamber. 8.5 Install the pressure measuring device. If a manometer is
6.2 Safety goggles or face shield shall be worn by persongsed, fill it with water to zero calibration level.
operating the equipment or observing its operation as a g g Connect the vacuum equipment to the hole provided for
precaution against injury caused by a sudden failure of the test iy the chamber. Make sure that the bypass valve on the
chamber or roofing system. vacuum equipment is open before starting the equipment, or if
7. Sampling a rheostat is used, that it is in the OFF position.

7.1 Perform testing in selected locations representative of 8_'7 Con.tmuously observe the.deflectlon and pressure mea-
the perimeter and interior areas of the roof. suring device 'Fhroughout the period that vacuum is created for
7.2 Select the number of tests in accordance with Table 15udden or variable rates of movement.
8.8 Regulate the negative pressure in the chamber to the
8. Procedure specified level. Unless otherwise specified, conduct the test by
8.1 Measure and record air temperature with a thermometefaising the negative pressure in the chamber to720 Pa (15
and roof surface temperature with a surface thermometer. Ibf/ft?) and holding this pressure for 1 min. Thereafter, raise the
8.2 Conduct tests when the temperature of the roof surfaceressure in increments not greater than 36020 Pa (7.5
is in the range from 4 to 38°C (40 to 100°F). Temperaturedbf/ft?) until the agreed upon pressure is reached. Hold the
outside this range will produce questionable results. For safetgressure at each increment for 1 min. Terminate the test when



FIG. 2 View of Chamber Showing Manometer Used to Measure Negative Pressure

failure occurs or at the completion of 1 min at the agreed uponvell adhered, the increase in deflection will be gradual and at
specified negative pressure. Roof assembly failure is describedrelatively constant rate up to a point at or near failure. When

in Section 9. failure occurs due to lack of adhesive or cohesive resistance of
) the roof system, there will be a sudden increase in the upward
9. Interpretation of Results deflection.

9.1 Most roof systems subjected to a negative pressure will 9.2 Failure is taken as uplifting of the roof covering as
exhibit an upward deflection that will increase as the negativéndicated by a measured upward deflection of 25 mm (1 in.) or
pressure increases. Poorly adhered systems will exhibit relgreater at the center unless a particular system exhibits greater
tively large increases in upward deflections with relativelylimits of deflection without failure as determined by examina-
small increases in applied pressure. For roof systems that aten or past test experience, or both. A sudden increase in



FIG. 3 Bar with Attached Dial Indicator Used to Measure Roof Surface Deflections

TABLE 1 Number of Tests per Roof Area 10.2.4 Description of the test procedure giving the negative
Roof Area Number of Tests pressure increments, length of time pressure maintained at each
100-450 m? or 10-50 squares” 2 increment, and the maximum applied pressure.
2 . .
40?/311000000n:nzogrslooolgguz(]r:zres j11plus 1 additional test for each 10.2.5 .TabUIatlon F)f results Obse.rved at each pre.ssure In-
additional 1000 m(100 squares) or crement including visual observations and deflection. The
portion thereof deflection shall be measured and recorded at the start and end
A A square is equal to 100 ft?(9.3 m?) of roof area. of each pressure increment.

10.2.6 If failure occurs during the tests, the complete record
shall include: &) the negative pressure at which failure
deflection indicates a problem that requires further investigaeccurred, ) observations obtained by thorough examination
tion to determine if adhesion or attachment of roofing systenof the failed area including cuts through the membrane if
components is adequate. necessary (cuts in built-up membranes shall be made as shown

Note 2—Deflection due to negative pressure will potentially vary atIn Fig. 4 to preserve the integrity of the test cut area), (

different locations because of varying stiffness of the roof systemdescription of type of failure and its location within the roof
assembly. Stiffness of a roof system assembly including deck is influence@ssembly, anddj other observations of the roof assembly
by location of mechanical fasteners, the thickness of insulation, stiffnessonditions that are attributed to the failure. The cut area of
of decking, and by the type, proximity, and rigidity of connections roofing shall be repaired after examination of the failed area.

between the decking and framing system. 10.2.7 Names, signatures, and affiliations of the persons
10. Report observing the tests.

10.1 Refer to Practice E 575 for general use in reporting
structural performance tests of building assemblies. am
125 mm (1

10.2 Report the following information: k_zs"““(l i (—ﬂ ;
10.2.1 Area, height, and plan view of the roof showing the 7 ; /%RMBRANE
location of the test areas. / / / /\\ /7 y

/
10.2.2 Complete detailed description of the roof assembly IN

/ {
construction being tested. Include the type of roof deck and v /\//\/ /“K/
method of attachment, deck support spacing, vapor retarder \ ,“

Y wm NS

and adhesive, if any, types and thicknesses of insulation, if an

methods of attachment, and the type of adhered roofing /

including surfacing. /\\/ \//\/ \ /
10.2.3 Dates of tests, air and roof surface temperatures, and|

wind speed (if measured). The internal pressure of the building ‘ DECK

shall be recorded before starting the uplift tests. FIG. 4 Cuts for Examination of Failed Insulated Bur Sections
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11. Precision and Bias 12. Keywords

11.1 When sufficient testing has been completed using this 12.1 bituminous roofing; built-up roofing; field testing;
test method, a precision and accuracy statement will b@erformance testing; roofing systems; steel deck insulation;
included. wind uplift resistance
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