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Standard Test Method for
Wind Resistance of Concrete and Clay Roof Tiles
(Air Permeability Method) 1

This standard is issued under the fixed designation C 1570; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope ASCE 7, Minimum Design Loads for Buildings and Other

1.1 The air permeability of tile roofing systems is a critical ~ Structure$
factor in determining the wind resistance of tile roofing as ;
applied to a roof. This Standard describes a procedure f03r' Termln.ollolgy . ) i
measuring the air permeability of clay and concrete tile and 3-1 Definitions—For definitions of terms used in this test
slate roof systems when applied to a small section of roof deck'€thod refer to Terminology C 43, and Specifications C 1167
in accordance with the manufacturer’s instructions. and C 1492.

_1.2 This test procedure measures the air permeability of £y Principle of the Test Method
laid array of unsealed clay or concrete roof tiles or slates. The

tiles or slates shall have a thickness betwiem. (3-mm) and 4.1 Air pressure is applied to the underside of an air

2-in. (51-mm). permeable assembly of a specified type of roofing elements.

1.3 This standard does not purport to address all of the I n€ difference in air pressure across the assembly and the
safety concerns, if any, associated with its use. It is thé/olume air flow rate are measured and used to determine the air

responsibility of the user of this standard to establish approP€rmeability of the assembly.
priate safety and health practices and determine the applicag Significance and Use

bility of regulatory limitations prior to use. . . )
y g y P 5.1 The air permeability of roofing systems constructed

2. Referenced Documents from discrete elements, as is the case for clay and concrete tile
21 ASTM Standards: and slate roof systems, is a critical factor in determining the
C 43 Terminology of Structural Clay Produtts wind resistance of the roof system. The ability of the roof

C 67 Test Methods for Sampling and Testing Brick angsystem to relieve wind-induced uplift pressures as a result of
Structural Clay Til@ the overall air permeability of the roof assembly relates to the

C 140 Test Methods of Sampling and Testing Concretdesistance of the roof system to damage induced by wind.
Masonry Unitg 5.2 Natural wind conditions differ with respect to intensity,

C 1167 Specification for Clay Roof Tilés duration, and turbulence; these conditions are beyond the
C 1492 Specification for Concrete Roof Tites means of this test method to simulate.
2.2 SBCCI Standard: 6. Apparatus

SBCCI SSDT 11, SBCCI Test Standard for Determining

Wind Resistance of Concrete or Clay Roof Tles 6.1 A plenum chamber is a rectangular box with a depth of

not less than 1.64 ft (500 mm) or one-third of the least lateral
Note 1—This standard is based on the International Code Council'sgimension, whichever is the greater. The plenum chamber shall
ICC/SBCCI SSTD 11_ and work deriveq from the _tiIe industry’s testing he made airtight except for an open upper face to receive a
programs completed in the Redland Wind Tunnel in the UK. mounting board or cover panel, a tapping for a pressure
2.3 ASCE Standard: difference gage (relative to atmospheric pressure) and a con-
nection to an air delivery pipe. The tapping shall be positioned
to avoid direct alignment with the air delivery pipe. The shape

1 i i i fl i il I . .
This test method is under the jurisdiction of ASTM Committee C15 on and area of the mounting surface shall be capable of accepting

Manufactured Masonry Units and is the direct responsibility of Subcommittee
C15.06 on Roofing Tile .
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the number of test samples specified in 8.1 as a minimum. A 8.3 Provide sufficient roof substrate materials, such as
schematic of the air permeability apparatus is shown in Fig. 1battens and their fasteners.

6.2 An airtight removable cover panel shall be secure I - :
airtight to the plenum chamber. dQ Determination of the Critical Uplift Pressure

H 2
6.3 An open face mounting board to receive the roofing Difference, Ap,, Ibf/ft= (Pa)
substrate and test samples. 9.1 Weigh each of the roofing elements in the air-dry
6.4 A controllable air flow generator shall be capable ofcondition.
continuously delivering air at a rate such that the uplift 9.2 Calculate the average weight, lbm (kg), of a roofing
overturning moment on the roofing elements induced by th&lement.
pressure in the plenum chamber by the air flow is equal and 9-3 Calculate the upward pressure differentg,, which is

opposite to the dead weight restoring moment. the critical pressure drop which will just fail to lift an array of
6.5 An airflow meter capable of measuring air volume flowunfixed samples from:
rates in the delivery pipe and having an accuracy of G/ ft Ap, = 0.9{wL/ (bg,L)} (1)

(0.003 n¥/s) or better.
6.6 A pressure difference measuring device (such as avhere: )
manometer) connected to the inside and outside of the plenurkg = distance, ft (m), from the center of gravity of the

chamber, capable of measuring a pressure difference of not less sample to its uppermost line of support or the top edge
than 0.15 psi (1000 Pa). _ of the batten, '
6.7 Airtight seals for pipe connections, mounting board and® = exposed width, ft (m), of the roof tile or slate,

cover panels, and at joints and edges of the roofing assemblfa = Patten gage, ft (m) which is also the exposed length of

- : ; the tile, and
6.8 A weighing device capable of measuring the dead o '
weight of the roofing elements to the nearest 0.1 Ibm (0.05 kg).Lu = distance, ft (m), from the center of the exposed area of
the sample to its uppermost line of support or the top
7. Check on Air-tightness of the Apparatus edge of the batten.

7.1 Close the top of the plenum chamber by attaching and0. Preparation of the Test Assembly
sealing the edges of the mounting board or cover panel so that 14 1 construct the roof substrate without underlayment,

the plenum chamber is air-tight except where connected 0 thggerjayment for spaced sheathing, or sheathing boards. Bat-
delivery pipe. . . . tens shall be laid across the rafters to provide support for the

7.2 Supply air from the airflow generator to induce agements. Battens shall be used without sheathing to provide
pressure difference between the inside and outside of thg, o, for the elements regardless of the roof construction,
plenum chamber at test pressure but not less than 10'SZIbeLEIirect deck or batten construction. Where the element may be

(500 Pa). The air tightness of the plenum chamber shall by (6 gifferent gages and the test is to be carried out on only
considered satisfactory if this pressure difference is maintaineg,,o gage, set out to the maximum specified gage.

with an air flow-rate not exceeding 0.15/& (0.004 ni/s). 10.2 Lay and secure the roofing elements. For double

lapped elements, lay elements with no gap between adjacent

8. Test Specimen ; : ’
Igements. For single lap elements, lay elements with maximum

8.1 Select, at random, sufficient roofing elements and ha
width elements, where appropriate, to assemble an array wi

a minimum of 4 unsealed elements. Roofing elements f0fqqeniial to maintain appropriate headlap/sidelap gaps.
covering the perimeter of the mounting board shall be provided ) 3" geq) against air leakage between peripheral elements to
ar_1d are to be air-sealed at their appropriate laps, front and S'qﬁounting board and to each other on all sides.
joints. 10.4 Adjust the level of the plenum chamber such that the
Note 2—A typical array illustrated for tiles or slates is shown in Fig. 2. mounting board surface is at 100 to the horizontalz-).
This shows 5 unsealed tiles (5 unsealed headlaps and 5 unsealed sidelaps)10.5 Determine the effective aréa ft2 (mz), of the roofing
8.2 Provide sufficient roof element fastening systems, wherglement assembly under test from the formula:
appropriate. A = NBg, 2

idelap in order to produce the minimum exposed width. It is
ot necessary to secure the elements with clips unless these are
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FIG. 1 Air Permeability Test Apparatus
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FIG. 2 Plenum Chamber Arrangement for Air Permeability Test

where: g = acceleration due to gravity, f/§m/s’), and
N = number of unsealed roofing elements under test, A = effective area of the roofing assembly, from Eq 2 in
b = exposed width of the roof tile or slate, ft (m), and 10.5, f& (m?).
g, = batten gage, ft (m), which is also the exposed length of
the tile. 12. Criterion for Uplift Coefficient

12.1 For an uplift coefficientC, of 0.20 the average value

11. Procedure . .
L . of the air permeability €y), shall be greater or equal to:3
11.1 Check the air-tightness of the apparatus in accordancgy.

with Section 7.

11.2 Supply air from the airflow generator into the plenum;3 Rq

; : i . Report

chamber, gradually increasing the rate of supply until the ,
pressure reaches a value equalfm. See Eq 1 in 9.3. 13.1 The test report shall include:

11.3 When the pressure equalg,, record the volume flow ~ 13.1.1 The type, name, and dimensions of product,
rate Q,, ft%s (nT/s), in the delivery pipe and the pressure 13.1.2 Details of laps and any mechanical fastening system,
difference in the plenum chambdp,, Ibf/ft? (Pa). Gradually ~Where appropriate,
reduce the pressure difference to zero. 13.1.3 Details of the test apparatus,

11.4 Repeat the test procedure three times and calculate thel3.1.4 A plan of the roofing assembly tested, indicating
average value of the air permeabilif@) from the three tests sealed and unsealed elements,

using the formula: 13.1.5 Calculated values of over-turning moment (uplift
Q. 1 force) and critical upward pressure difference (Eq 1) to two
C=A"apg () significant figures,

B 13.1.6 Air volume flow rate at each of the pressure differ-
ence readings,
where: , 5 13.1.7 Date when the test was performed, and
p = density of air, lbm/ft (kg/mv), 13.1.8 Location where the test was performed.
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14. Precision and Bias 15. Keywords

14.1 Precision—lt is not possible to specify the precision of 15 1 air permeability method; clay roof tile; concrete roof
the procedure for measuring air permeability because thgie; critical upward pressure difference; uplift resistance; wind
apparatus is unique and has been used for an insufficientsistance
number of tests to allow calculation of precision.

14.2 Bias—No information can be presented on the bias of
the procedure in Test Method C 1570 for measuring air
permeability because no material having an accepted reference
value is available.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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