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INTRODUCTION

1 Scope

1.1 The method of test specified in this standard is intended to determine the uplift resistance of roof
assemblies consisting of the roof deck and roof covering materials. It is applicable to any type of roof
assembly which is adaptable to the test equipment. Tests to evaluate other potential hazards of roof
assemblies are not within the scope of these requirements.

1.2 The purpose of this test is to evaluate the comparative resistance of roof assemblies to positive and
negative pressures.

1.3 The test gv

evaluate roof
assembly to

b adjacent to chimneys, overhanging eaves, or similar construction, connh
main structural supports (girders, columns, or other supports), stfuctur

secondary supports (purlins, joists, bulb tees, or the like), or deterioration of roofing materi

1.4 Deleted J

2 General

uly 9, 2009

2.1 Units of measurement

2.1.1 Ifavalu
is the requirer

2.2 Undated

e for measurement is followed by a value in otherunits in parentheses, the fir
nent.

references

2.2.1 Any undglated reference to a code or standard shall be interpreted as referring to the

of that code o

I standard.

tqls. It does not

bctions of the
Al integrity of
als.

5t stated value

b |atest edition
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TEST APPARATUS
3 General

3.1 The test apparatus is to consist of three sections which include a top section to create a uniform
vacuum, a center section in which the roof assembly is constructed, and a bottom section to create a
uniform positive pressure. See Figure 3.1. Each section is to be sealed to maintain the specified
pressures.

Figure 3.1
Assembled uplift test apparatus

P

S3931

3.2 The insid¢ dimensions of the test apparatus are to be a minimum of 10 by 10 feet (3.05 by 3.05 m).

3.3 The test ghamber is to be capable of applying steady positive pressures on the undergide of the test
assembly and| both/steady and oscillating negative pressures, as specified, upon the top sprface.

3.4 Recording equipment is to be used to make a permanent record of the pressure levels developed in
the test as a function of time.

3.5 Sections 4 — 6 contain a specification of the presently used test apparatus. Design modifications shall
not be made unless the test results are equivalent to the results obtained from the specified apparatus.
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4 Pressure Chamber

4.1 The pressure chamber is to be formed from C12 x 30 channels and is to measure a minimum of 10
by 10 feet (3.05 by 3.05 m) by 9 inches (229 mm) deep. A 4-1/2 inch (114 mm) wide by 1/4 inch (6.4 mm)
thick steel plate is to be welded around the top of the chamber.

4.1 revised July 9, 2009

4.2 The floor of the pressure chamber is to be fabricated from 1/8 inch (3.2 mm) thick sheet steel, welded
at the seams and supported by five 3- by 7.5-inch (76- by 190-mm) steel shapes. The chamber is to be
supported by an MC8 x 20 channel at each side and a W8 x 28 beam at each corner.

4.3 Several windows constructed of break-resistant glazing material are to be installed in the chamber

walls to allow

1 b T ! =l £l - " 1ol
LVDSTIVAUUTT UT UIT UTTUTTSIUT UT UTNT 151 ASSCITIVTY.

4.4 Flood lights are to be mounted in the chamber for illumination of the undersurfa

assembly.

45 Airisto b
bottom of the

4.6 A steel b4
consists of tw

e admitted into the chamber through a 6- by 6-inch (152- by 152-mm) openi
chamber.

ffle is to be placed over the air inlet opening for even distribution of air press
b vanes with the lower vane measuring 22 by 22 inches (559 by 559 mm)

vane measurifng 16 by 16 inches (406 by 406 mm). The vanes are set at an angle of 30 de

horizontal.

4.7 Airis to b
capable of del
of water.

4.8 The press
and rapid shu

4.9 The inlet
2 by 18 inche
controlled by
the bottom of
system.

4.10 The air
copper tubing

e provided by a blower attached to a 3 horsepower (2.2 kW output) electrig
vering 862 cubic feet (24.4 m3) of air per minute at a static pressure of 11 inc

ure blower starter controls are*to’be located on the side of the chamber for €
down.

bressure is to be controlted at the blower by a manually operated steel dam
5 (51 by 457 mm) which is mounted on a sheet steel collar. The chamber pre
hn automatic relief damper measuring 4-3/4 by 11-3/4 inches (121 by 298 m
the chamber. The automatic damper is to be controlled by means of an adj

bressure-is to be measured at five points by means of 1/4 inch (6.4 mm) ou
extending from the floor into the chamber at an angle of 45 degrees from the

four tubes is t

ce of the test

ng cut into the

ire. The baffle
and the upper
grees from the

motor that is
hes (2739 Pa)

ase of access

ber measuring
ssure is to be
m) located on
Listable weight

Iside diameter
floor. Each of

pbe diagonally located 42 inches (1067 mm) from a corner of the chamber.

A fifth tube is

to be located 18 inches (457 mm) from the center of the air inlet opening. The end of each tube is to be
7 inches (178 mm) above the chamber floor. The tubes are to be connected through 1/4 inch valves into
a manifold that, in turn, is to be connected to a manometer having a range of 0 — 12 inches of water (0 —
2988 Pa), graduated into 0.10 inch (24.9 Pa) increments.
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5 Vacuum Chamber

5.1 The vacuum chamber is to be formed from C12 x 30 channels and is to measure a minimum of 10
by 10 feet (3.05 by 3.05 m) by 12 inches (305 mm) high at the base. A 4-1/2 inch (114 mm) wide by 1/4
inch (6.4 mm) thick steel plate is to be welded to the bottom of the channels. A reinforced hood,
constructed from 0.105 inch (2.66 mm) thick steel with 2-1/2- by 2-1/2- by 1/2-inch (64- by 64- by
12.7-mm) angles at the corners and 2-1/2- by 2-3/4-inch (64- by 70-mm) tee sections at the center, is to

be mounted o

n the base.
5.1 revised July 9, 2009

5.2 Several windows constructed of break-resistant glazing material are to be installed in the chamber

base to allow

observation of the upper surface of the test assembly.

5.3 The hood
windows cons

5.4 The hood
1/8 inch (3.2
blower.

5.5 Negative
to be mounte
capable of del
of water.

5.6 The vacu
5.7 The press
2-1/4 inches (|

air line and c(q

5.8 An additig
It is to be con

is to have a 30 degree slope from the horizontal at each side and is to.ha
tructed of break-resistant glazing material in each wall.

is to be terminated in a 24- by 24-inch (610- by 610-mm) metal platform co
nm) thick steel plate. A 7 inch (178 mm) diameter opening is to be cut into th

bressure is to be provided by a blower and a 3 horsepower (2.2 kW output) m
N on top of the chamber with their shafts in a vertical position. The combir
vering 862 cubic feet (24.4 m3) of air per minute at’a static pressure of 11 ing

im blower starter controls are to be located-on a platform welded to the top
ure in the vacuum chamber is to beg’controlled by an automatic damper me
157 by 57 mm). The damper door-is to be moved by means of an air motor

ntrolled by pressure switches loeated in a control console.

nal manually controlled sliding damper is to be located on the sloped wall of
structed of 1/8 inch (3.2'mm) thick steel plate and a screw gear which openg

damper by tufning. The damper is'\to measure 6 by 18 inches (152 by 457 mm).

5.9 Sheet me
the test assen

5.10 The air

tal baffles are tobe located on the underside of the damper to prevent direg
hbly.

bressure-is to be measured at five points by means of 1/4 inch (6.4 mm) ou

copper tubing

extending from the floor into the chamber at an angle of 45 degrees from the

e observation

hstructed from
e plate for the

otor which are
ation is to be
hes (2739 Pa)

of the hood.
asuring 18 by

hooked to an

the chamber.
or closes the

t air flow onto

Iside diameter
floor. Each of

four tubes is t¢ be’diagonally located 18 inches (457 mm) from a corner of the chamber. The

ends of these

four tubes are to be 8 inches (203 mm) above the chamber floor. The fifth tube is to enter the chamber
at a point 12 inches (305 mm) from the center of the exhaust opening, and its end is to be 6 inches (152
mm) below the opening. The tubes are all to be connected through 1/4 inch valves into a manifold that,
in turn, is to be connected to a manometer having a range of 0 — 12 inches of water (0 — 2988 Pa)
graduated into 0.10 inch (24.9 Pa) increments.
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5.11 An additional 1/4 inch (6.4 mm) outside diameter copper tube is to be connected from the manifold
to an exterior junction for use of the pressure switches which control the automatic damper.

5.12 Flood lights are to be mounted in the chamber for illumination of the top surface of the test assembly.

5.13 Lifting hooks fabricated from 5/8 inch (15 mm) diameter steel rod are to be welded at each corner

of the hood.

6 Test Frame

6.1 revised and relocated as 6.2.1 July 9, 2009

6.2 relocated,
6.3 revised a
6.4 relocated
6.1 General

6.1.1 The tes
(3.05 by 3.05

6.2 Steel tes

6.2.1 The ste
10 by 10 feet
mm) thick ste

6.2.2 Machir

hd relocated as 6.2.3 July 9, 2009

as 6.2.4 July 9, 2009

6.1 added July 9, 2009

frame is to consist of a wood or steel structure that measures a minimum of
m).
6.1.1 added July 9, 2009

frame
6.2 added Jully 9, 2009

b| test frame is to be fabricated from C15 x 33.9 steel channels and measure

3.05 by 3.05 m) by 15 inches (881 mm) deep. A 4-1/2 inch (114 mm) wide b

| plate is to be welded to.the‘top and bottom of the channels at all four side
6.1 révised and relocated as 6.2.1 July 9, 2009

e nuts used for attaching assembly supports to the test frame are to be wel

sides of the tg¢st frame. The auts’' are to be located 36 inches (914 mm) on center, beginn

(457 mm) fron
inches (51 mr

h the frame genter lines. Each line includes six 5/8-inch (15-mm) diameter
n) apart.
6.2 relocated as 6.2.2 July 9, 2009

6.2.3 A gas

10 by 10 feet

a minimum of
y 1/4 inch (6.4
5.

ded to all four
ing 18 inches
huts spaced 2

flange of the

kit isMo be secured to the top flange of the test frame as well as to the toq

pressure cha

betr to prn\/ir’lo an-air seal

6.3 revised and relocated as 6.2.3 July 9, 2009

6.2.4 Lifting hooks fabricated from 5/8 inch (15 mm) diameter steel rods are to be welded to each corner
of the test frame.

6.4 relocated as 6.2.4 July 9, 2009
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6.3 Wood test frame
6.3 added July 9, 2009

6.3.1 The wood test frame perimeter supports are to be fabricated from a minimum of 2 by 10 (nominal),
No. 2 or better, graded structural lumber. The perimeter supports are to consist of at least two layers of
the graded structural lumber mechanically joined.

6.3.1 added July 9, 2009

6.3.2 Joist hangers are to be used to support wood joists. When used, structural supports consisting of
wood trusses or light gauge structural steel framing members are to be secured to the perimeter supports
of the assembly as required by the manufacturer of the structural support.

6.3.2 added July 9, 2009

TEST METHQD
7 Procedure

7.1 The test pssembly shall be subjected to positive and negative pressures at the vaJues and time
durations spegified in Table 7.1. Negative pressure is to be applied to the top‘Surface of the|lassembly and
positive presqure is to be applied to the bottom surface. During Phdse 3 of the test, the oscillation
frequency is tp be 10 +2 seconds per cycle.

Table 7.1
Test pressures

Test phase Time Negative pressure Positive pressure
(::ir::g;’ Pounds per square foot Inches of water (mm) Pounds per squarg Inches of water
(kPa) foot (kPa) (mm)
Class 15
1 5 9.4 (0.45) 1.8 (46) 0.0 (0.00) 0.0 (0)
2 5 9.4 (0.45) 1.8 (46) 5.2 (0.25) 1.0 (25)
3 60 57 -16.2 (0.27—0.78) 1.1-3.1 (28-79) 5.2 (0.25) 1.0  (25)
4 5 14.6\\(0.70) 2.8 (71) 0.0 (0.00) 0.0 (0)
5 5 14)6 (0.70) 2.8 (71) 8.3 (0.40) 1.6 (41)
Class 30
1 5 16.2 (0.79) 3.1 (79) 0.0 (0.00) 0.0 (0)
2 5 16.2 (0.79) 3.1 (79) 13.8 (0.66) 2.7 (69)
3 60 8.1 —27.72 (0.39 —1.33) 1.5-53 (38 -135) 13.8 (0.66) 2.7 (69)
4 5 24.2 (1.16) 4.7 (119) 0.0 (0.00) 0.0 (0)
5 5 24.2 (1.16) 4.7 (119) 20.8 (1.00) 4.0 (102)
Class 60
1 5 32.3 (1.55) 6.2 (157) 0.0 (0.00) 0.0 (0)
5 32.3 (1.55) 6.2 (157) 27.7 (1.33) 53  (135)

Table 7.1 Continued on Next Page
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