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Los Angeles, February 24, 2006

Florida Building Commission | I ‘7 3
Florida Department of Community AfTairs ' /‘\GLD D% {. = C o
22555 Shumard Oak Boulevard

Tallahassce, Florida 32399-2100

RE: Request for declaratory statement for Rule 9b-72

To how it may concern

My name 15 Diego Rivera; T am working with a fibercement manufacture who is tryving to sell a 4/4 and 5/4 exterior
trim in Florida market. We are being questioned by our customers about a Florida Product Approval for this type of
product in your state.

Plycem Trim is used as an accessory or complement to any siding application adding a distinctive curb appeal. It"s
ideal for use in non-structural trim applications, such us comer boards, fascia, door and window trim.

See Exhibit B for produet imformation

After researchimg the 2003 and 2006 International Building Code, 2003 Intemational Residential Building Code, 2004
Florida Building Code, and Rule 9B-72 of the Department of Community Affairs- Florida Building Conwmission; |
was not able to obtain any information or requirements needed for this type of application.

As a security to our customer we have tested our product in a certified laboratory in Califormia following the
requirements stated for fibercement by ASTM C-1185 and ASTM C-1186 (Exhibit A). These requircments are also
used in chapter 14 (numeral 1404.10 attached) of the 2003 and 2006 International Building Code for fibercement
siding.

1404 10 Fiber coment siding. Fiber cement sading shall con-
form to the requircments of ASTM C 1156 and shall be so
wlentified on labeling histing an approved guality contred

AZENCY.
LTI

Based on this information can you please help me with the following question:

Does a non structural accessory for siding applications such us our Plyeem Trim follows with
in the scope of Rule 9B-727

Sincerely,

-

s

Diego Rivera
1230 Oakridge Drive
Glendale, CA 91205
B18-422-65925

DIRITEC CORP. P.O. Box 251138, Glendale, CA 91225 (R18) 649-7009 phone  (518) 649-T119 fax  w.w.w.diritec.com
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EXHIBIT A

ASTM C -1186 TEST RESULTS

DIRITEC CORF. P.0. Box 251138, Glendale, CA 91225 (818) 649-700% phone  (E18) 649-T11% fax  w.w.w.diritec.com



TEST REPORT 10427-95 AND 10516A-95 FOR COMPLIANCE
WITH ASTM 1186-99

Test Report
C 1186-99 i » 1042795
Saction Required Test Condition of Acceptance 10516A-95
Result
Grade 1 (Type A) Grade 1 (Type A)
Wet 580 psi min Wet 589 psi
LS FiExie. Sirength Equilibrium 580 psi min Equilibrium 1171 psi
Wet/Dry > 50 % Wet/Dry = 50.3 %
) Shall comply w/manufacture's 3
el LRIy stated values 71.5 lbsit
7.2 Nominal Length 96 inches +/- 0.5% 96 inches +/- 0.13%
7.2 Mominal Width 48 inches +/- 0.5% 48 inches +/- 0.09%
7.3 Mominal Thickness 0.44 +/-0.5i0n. 0.432 +/- 0.027 in
7.6 Squareness 0.031 in.Jft 0.014 in/ft
7.7 Edge Straightness 0.031 inJ/ft 0.005 in/ft
: 0.153 infft (MD)
S141 Moisture Movement Shall be Stated 0.118 in/ft (CD)
S5141 Water Absorption Shall be Stated 31%
51.1 Water Tightness Mo Maisture on underside Mo Moisture on underside
Mo visible cracks MNo visible cracks
S1.1 Frost Resistance Mo visible structural alterations | Mo visible structural alterations
Retained strength > 80% Retained strength > 112%
Mo visible cracks Mo visible cracks
511 Warm Water Mo visible structural alterations | No visible structural alterations
Retained strength reported Retained strength = 99%
i Flame spread index =0 Flame spread index = 0
ks =ARTRCE S aroRie Smoke developed < 5 Smoke developed =0
S1.1 Heat Rain Mo visible cracks Mo visible cracks

Mo visible structural alterations

Mo visible structural alterations




Designation: C 1185 -03

Standard Test Methods for

Sampling and Testing Non-Asbestos Fiber-Cement Flat
Sheet, Roofing and Siding Shingles, and Clapboards’

This standurd 15 issued under the fixed designation C 11835 the number immediately following the designution imdicates the year of
eriginal adoption o, in the case of revision, the year of last revision. A number in parentheses indicates the vear of last reapproval. A
superscript cpsilon (e) indicates an editorial change since the last revigion ar reapproval,

1. Scope

1.1 These test methods cover sampling and testing of
non-asbestos fiber-cement flat sheets, roofing shingles, siding
shingles, and clapboards. These products may be smooth or
surface textured. These test methods are utilized in evaluating
products cited in Specifications C 1186, C 1225, C 1288, and
C 1325,

1.2 This standard does not purport to addvess all of the
safetv concerns, i any, associated with its nse. It is the
responsibility of the wser of this standard to esiablish appro-
priate safety and health pracrices and determine the applica-
bility of regulatory limitations prior to use.

1.3 The values stated in inch-pound units are to be regarded
as the standard. The values given in parentheses are lor
information only.

2. Referenced Documents

2.1 ASTM Standards:

C 20 Test Methods for Apparent Porosity, Water Absom-
tion, Apparent Specific Gravity, and Bulk Density of
Bumed Refractory Brick and Shapes by Boiling Water

C 1154 Terminology for Non-Asbestos Fiber-Remforced
Cement Products®

C 1186 Specification for Flat Non-Asbestos Fiber-Cement
Sheets?

C 1225 Specilication for Non-Asbestos Fiber-Cement
Roofing Shingles, Shakes, and Slates®

C 1288 Specification for Discrete Non-Abestos Fiber-
Cement Interior Substrate Sheets®

C 1325 Specilication for Fiber-Mat Reinforced MNon-
Abestos Cement Interior Substrate Sheets?

2.2 IS0 Standards:

IS0 390 Product in Fiber Reinforced Cement Sampling and
Inspection®

' These test mncthods are under the jurizdiction of ASTM Commitiee C17 on
Fiber-Reinfieced Cement Products and are the direct responsibility of Subeommit-
tee C17.02 on Non-Ashesios Fiber Cement Products

Current edition approved July 10, 2003, Published August 2003, Originally
approvedd in 1991, Last previous edition approved in 1999 as C 1185 - 99,

? Amnuat Book of ASTM Standards, Yol 15,01

* dwiniical Book of ASTM Standards, Vol 04.05.

* Available from American MNational Standards Institate (ANSD, 23 W, 43rd St
4t Floor, New York, NY 10036,

ISO 2859-0 Sampling Procedures for Inspection by
Atributes—FPart 0: Introduction to the IS0 2859 Auribute
Sampling System’

ISO 2%59-1 Sampling Procedures for Inspection by
Attributes—Part 1: Sampling Schemes Indexed by Aceep-
tance Quality Limit (AQL) for Lot-by-Lot Tnspc:tiun"

IS0 3951 Sampling Procedures and Charts for Inspection
by Variables for Percent Nonconforming®

3. Terminology

3.1 Definitions: Refer to Terminology C 1154,

3.1.1 density—the mass per unit volume expressed in
pounds per cubic foot (Ib/ft") or kilograms per cubic metre
{(kg/m™).

3.1.2 Hexural strength—ihe average flexural strength is the
average of two perpendicular breaks expressed in pound-force
per squarc inch (megapascals) as calculated from the average
breaking load of wet or cquilibrium test specimens, loaded as
simple beams, with the load applied at the center.

3.1.3 hear-rain sheets—fixed to a building frame in accor-
dance with the manufacturer’s recommended installation prac-
tices. The sheeted frame 15 then subjecied to aliernate wetting
and heating cycles and any structural alteration of the sheet
caused by the test is reported.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 dimensions—rtor the purpose of these test methods, the
length, width and thickness of fiber-cement flal sheets, roofing
shingles, siding shingles, and clapboard are measured under
specified conditions.

31.2.2 moisture conteni—for the purpose of these test meth-
ods, the percentage of moisture content of the fiber-cement
product when conditioned at 50 = 5 % relative humidity and a
temperature of 73 = 4°F (23 = 2°0),

31.2.3 moisture movement—in these test methods, the lincar
variation in length and width of test specimen, with change in
moisture content.

3.2.4 water absorption—1[or the purpose of these test meth-
ods, the increase in mass of the test specimen expressed as a
percentage of its dry mass after immersion in water for a
specified period of time as prescribed.

Copyright & ASTM Inlematicnal, 100 Bar Harbor Deive, PO Box CT00, West Conshohocken, FA 19428-2059, United States
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4. Sampling and Inspection

4.1 Employ sampling procedures providing an acceptable
quality level (AQL) of 4 % at a 90 % confidence level with a
sample size given by special inspection level 53, except where
specific sampling is required by particular test procedures,

4.2 Acceprable Quedity Level (AQL)—The acceptable qual-
ity level (AQL) may be defined as follows:

421 The maximum percent nonconforming that, for pur-
poses of sampling inspection, can be considered satisfactory as
a process or long-term average, and

4.2.2 A quality level which comresponds to relatively high
probability {commonly 90 %) of acceptance.

4.3 Sample Size—The sample size is determined according
to the inspection lot size by the special inspection level 53 of
IS0 2589-1 where the inspection is by attributes or special
inspection level 53 of 150 3951 where the inspection is by
variables.

MNote |—When a manufacturer's process satisfies a sampling scheme
with an AQL of 4 % then this indicates that better than 96 % of the
inspected production exceeds the specifications. Under this wpe of
specification the consumer is provided the protection and confidence of a
clearly defined lower boundary. This would not be true if acceptance werc
hased solely on the average value of the measured property. Examples of
sampling schemes which may be used can be found in documents such as
IS0 390, 150 2859-1, or IS0 3951, Ocher sampling schemes may be used.
Inspection by attributes is a method which consists of determining, for
every item of a sample, the presence or absence of a certain qualitative
characteristic (attribute) with respect (o the applicable specification. 1 s,
in cssence, & pass-fail inspection which determines the number of items in
a sample that do conform o the specification and the number of those that
do not conform. An attribute could be a dimensional measarcment, of 3
flexural strength value, or olhers that are described in these test methods.
Inspection by variable i= a method which consists of measuring a
quantitative characteristic for each item in a sample. Conformance with
the applicable specification is determined from the mean values of the
measured propertics and the statistical variations of these values above
and below the mean. These procedures detail sampling plans to suit all
commoan sampling situations. The sampling plans speaify the number of
specimens 10 be taken from cach bach and the accepance/rejection
criteria. The specified inspection levels have been selecied o suit
fiber-cement products, to balance the cost of assessment against confi-
dence n results commensurate with this mdustry,

5. Flexural Strength (Modulus of Rupture)

5.1 Significance and Use—This is a routine test measuring
a primary product charactenstic used for product grading.

5.2 Procedure:

520 Preparation of Test Specimens, (Flat Sheets)—Cut a
pair of specimens, cach 6 % Y in. (152 = 1.6 mm) in width
and 12 * Y in. (305 = 1.6 mm) in length, from the interior
arca of each sample sheet in such a manner that no edge of
specimen is less that 3 in. (76 mm) from the original edges of
the sheet, The longer dimension of one of the specimens of
each pair shall be parallel to the length of the sheet (that is,
parallel with the fiber lay), and the other shall be at right angles
ter k.

5.2.2 Preparation of Test Specimens, (Roofing Shingles,
Siding Shingles, and Claphoaras)—Cut a single specimen 6 2
Lig in. (152% 1.6 mm) in width and 12 * Ys in. (305 += 1.6
mm) in length from each unit. Cut one half of the specimens in
such a manner that the 12-in. (305-mm) dimension of cach

specimen is parallel to one edge of the shingle or clapboard
unit; cut one half of the specimens at right angles thereto.

Wore 2—Alemale test specimen dimensions and span may be used
provided that the ratio of the test span to specimen thickness is not less
than 18, and that the actual span used be reported.

5.2.3 Conditioning:

5.2.3.1 Eguilibrivm Conditioning—Place the test speci-
mens, for al least four days [thickness< 2 in. {12 mm}] or at
least seven days [thickness = % in. (12 mm)] in a controlled
atmosphere of 73 = 4°F (23 = 2°C) and 50 = 5% relative
humidity and in such a manner that all faces are adequately
ventilated.

5.2.3.2 Wet Conditioning— Immerse specimens to be tested
in wet condition in waler al a temperature of 73 = T°F (23 =
4*Cy for a period of 48 h minimum. Test the specimens
immediately upon removal from the water.

5.2.4 Test Procedure— Determing the flexural strength of
each specimen by placing the underside of the specimen on
supports that cannot cxert lengitudinal constraints [rocker-type
bearing edges, rollers, etc. with a Y&-in. (3.2-mm) minimum
radius and a Y2-in. (12.7-mm) maximum radivs] and apply the
load at mid-span through a similar edge bearing against the
finished surface of the specimen. The test span shall be 10 =
Y6 in. (254 £ 1.6 mm) and the load line and support shall be
parallel. Mount a dial micrometer reading to 0,01 in. {0.25 nun)
or an equally sensilive apparatus, to bear on the loading
member or on the specimen at mid-span to determine the
deflection of the specimen at the center of the test span.
Measure and record the deflection when the maximum load is
reached. Increase the load at a uniform deflection rate, such as
will result in failure of the specimen between five and thirty
seconds. The error in the load reading shall not exceed 1 % of
the maximum load.

Mote 3—Altemate test specimen dimensions and span may be used
prowvided that the ratio of the test 2pan 1o specimen thickness iz not less
than 18, and that the actual span used be reported.

5.2.4.1 Measure the specimen thickness, for the flexural
test, at four points along the line of break for an average result.
This measurement may be completed cither before or afier load
testing. The thickness gage shall have flat parallel anvils of
between (0.4-in. { 10-mm) and 0.6-in. { | 3-mm) diameter with an
accuracy of =0.002-in. (=0.05-mm). Determine face-textured
product thickness from volume measurement by water dis-
placement using the formula:

I

I= rx—“ (1}
where:
= specimen thickness, in,,
I = volume, determined by water displacement, in.*,
L = length, in., and
W = width, in.

More d—Alemative methods for determination of average thickness of
textured product may be used provided that they can be proven, on
average, o yield a thickness measurement within =2 % of that determined
frm volume measurement by water displacement.

5.3 Calcwlation and Report:



A c 1185 - 03

5.3.1 Calculate the flexural strength for each specimen by
the following equation:

_3PL
2 bd”
(2
where:
R flexural strength, psi (MI'a),

P = maximum load, Ib (W),

= length of span, in. {(mm),

= width of specimen, in. (mm), and
o = average thickness, in. {mm).

The average flexural strength of the specimen pair shall be
the arithmetic mean value obtained m the two dircctions,
Report the anthmetic mean value of each pair.

5.3.2 It shall be the option of the manufacturer to report the
handleability index of his product. Handleability index values
are relative and are used to determine the capability of the
material to be handled without breaking. An increase in
handleability index means increased case of handling. For each
sheet direction, calculate handleability index using the for-
mula;

= ol

_05PA
]

(3

U= Ihmad!cahi]it}' index, in., Ibfin, (mm, N/mm),
P = breaking load, b (N), in cach direction at a span of 10

in. (254 mm).

A = ulumate deflection, in. (mm), under center loading at a
span of 10 in. (254 mm), and

I thickness of the test specimen, in. (mm).

5.3.3 Calculate the breaking moment (rooling products
only) for each sample specimen by the following equation:

PL
= F ¥ (4)

where:
M = breaking moment, ft, 1bEft (Nm/m),
P = maximum load, Ibi (M),
I length of span, i {m), and
h width of specimen, fi (m).

Report the arithmetic mean value for the sample specimen
group.

5.4 Calculate the modulus of elasticity (interior substrate
sheets only) for cach sample specimen by the following
cquation:

=[Py — P % LVabd? (. — 1))

3]

where:

E = modulus of elasticity, psi (kg/mm?),

P and P, = loads, Ib (kg), taken from two points within
the linear section of the plot,

yand v, = deflections, in. (mm) corresponding to the
loads selected,

h = width of specimen, in. {(mm),

o = thickness of specimen, in. (mm), and

L = length of span, in. (mm).

5.5 Precision and Bias:

5.5.1 Precision—The precision of the procedure in Test
Methods C 1185 for measuring flexural strength 15 being
determined,

5.5.2 Bias—Since there is no accepted reference material
suitable for determining the bias for the procedure in Test
Methods C 1185 for measuring flexural strength, no statement
on bias is being made.

6. Density

6.1 Significance and Use—The uniformity of density results
are used for quality control assurance.

6.2 Procedure:

6.2.1 Preparation of Test Specimen—Use a test specimen
from the flexural test or a specimen of equivalent dimension.

6.2.2 Testing Procedure—Determine the volume of the
specimen by any method capable of giving a result accurate to
within 2 % of the results obtained by the water displacement
method, Determine the mass by drying oul the test specimen in
an oven al 194 =+ 47F (90 = 2°C) until the difference between
two consecutive weighings, at intervals not less than two hours,
is less than 0.1 % by mass.

More 5—Water displacement can be obtained per Test Methods C 20,
i which volume (F) of the test specimen is obtained in cubic centimetres
by subtracting the suspended weight () from the saturated weight (5),
both in grams as follows:

F=W-35 (6}

where:

F = volume, em’”,

W = sawrated weight, g, and

85 = suspended weight, g.
This assumes that 1 cm® of water weighs 1 g. This is true within about
three parts in 1000 for water at room temperature, Suspended weight (5)
is oblained for each test specimen by suspending the specumen in a loop
or halter of AWG gage No. 22 (00644 mm) copper wire hung from one arm
of the balance. The balance shall be previously counter balunced with the
wire in place and immersed in water to the same depth as is determining
the suspended weight, blot each specimen lightly with a moistened smooth
linen or cotton cloth to remove all drops of water from the surface, and
determine the saturated weight (W) in grams by weighing in air to the
nearest 0.1 g

6.3 Calewlation and Reporr—Caleulate and report the den-

sity of the specimen in pounds per cubic foot (Ib/fi’) using the
equations;

: W1 1728
density = 7 L T

{7

where:
W dry mass of specimen, g, and
¥ = volume, in?,

g ? Wi :
or in kilograms per cubic metre (kg/m™) using the equation:

Il
77 = 1 000 D)

Density =
(8]
where:
W = dry mass of ':pl:mm:n g, and
¥V = volume. mm’.

6.4 Precizion and Bias:
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64.1 Precision—The precision of the procedure in Test
Methods C 1185 for measuring density is being determined.

6.4.2 Bias—Since there is no accepted reference matenal
suitable for determining the bias for the procedurc in Test
Methods C 1185 for measuring density, no statement on bias is
being made.

T. Dimensional Measurements

1.1 Significance and Use:

T.1.1 These are routing measurements for determining
whether the length and width of the individual units are as
ordered, to ensure that they fit together properly in application,
and to determine the uniformity of the specified thickness.

7.1.2 In determining the thickness of a sheet having a
textured or granulated surface, a metal plate is placed adjacent
to the textured surface, and the micrometer readings are taken
on the combined thickness of the sheet and the metal plate, The
purpose is to obtain a more accurate overall thickness mea-
surcment of the textured or granulated sheet. This would be
rather difficult o do, in many cases, because of surface
irregularities when the plate is not used.

7.2 Conditioning— Condition the specimens 1o be tested in
an environment of 73 = 4°F (23 = 2°C) temperature and 50 =
5% relative humidity for 48 h. Condition specimens for all
dimensional measurement tests,

1.3 Measurement or Thickness:

7.3.1 Flar Sheets Measwement of Thickness—Take thick-
ness measurements al the midpoint along each edge dimension
with a gage capable of reading 1o an accuracy of 0.002 in. (0,05
mimy}.

7.3.2 Textured or Granwlated Sheets—Measure the thick-
ness of each test specimen by placing a smooth metal plate of
uniform thickness with dimensions approximately Y4 by 4 by
4 in. (0.4 by 102 by 102 mm) against the finished, textured, or
weather-exposed surface of the specimen. Using a gage ca-
pable of reading to 0.002 in. (0,05 mm), measure the overall
thickness of the metal plate and specimen at the approximate
midpoint of each edge of the specimen and at least Y in. (12.7
mm) from the edge of the specimen.

7.3.2.1 Flat Sheeis— Average the four measurements and
record as the specimen thickness.

7.3.2.2 Textured or Granmulated Sheets—Subtract the mea-
sured thickness of the metal plate from each measurement and
average four measurements to give the specimen thickness.
This method shall not be used for calculation of flexural
strength and density.

T4 Flat Sheets Measwrement of Sguareness—DMeasure the
length of the diagonals, as well as the edge lengths of the
sheets, with a steel tape capable of reading to an accuracy of
Yaz in, (0.7 mm).

7.5 Flar Sheets Measivement of Edge Straighimess—
Measure the greatest distance between the edge of the sheet
and a string or wire stretched from one corner of the panel o
the adjacent comner with a steel rule capable of reading to an
accuracy of Yz . (0.7 mm).

76 Flat Sheets Measurement of Length and Widih—Take
three measurements of each dimension with a steel tape
capable of reading to an accuracy of ¥z in. (0.7 mm).

1.7 Precision and Bias:

7.7.1 Precision—The precision of the procedurc in Test
Methods C 1185 for dimensional measurements is being deter-
mined.

7.7.2 Bias—Since there is no accepted reference material
suitable for detcrmining the bias for the procedure in Test
Methods C 1185 for dimensional measurements, no statement
on bias is being made,

8. Moisture Movement

8.1 Significance and Use: Moisture Movemeni—This test is
used to determine the serviceability of product in areas of high
humidity and exposure to moisture.

8.2 Test Specimen— The test specimens shall be 3 in. (76
mm} in width and at least 12 in. (305 mm) in length. Provide
two specimens, one cut parallel with the long dimension of
each sheet and one from the same sheet cut at right angles o
the long dimension.

8.3 Conditioning— Condition each specimen lo practical
cquilibrium at a relative humidity of 30 = 2% and a
temperature of 73 = 4°F (23 = 2°C). Practical equilibrium is
defined as the state of time change in weight where, for
practical purposes, the specimen 1s neither gaining nor losing
moisture content more than 0.1 wi. % in a 24-h period.

&4 Procedwre—Measure the length of cach specimen in a
dial gage comparator using a standard bar of the same nominal
length as the specimen for reference, or any other method
capable of measuring each specimen to the nearest 0,001 in.
(0.02 mm). Then condition the specimens to practical equilib-
rium at a relative humidity of 90 = 5 % and a temperature of
73 = 6°F (23 = 3°C). Mcasure the length of each specimen in
a dial gage comparator or any other method capable of
measuring each specimen o the nearest 0,001 in, (0,02 mm). If
bowing is evident, choose a method that will record measure-
ments on both sides of the test specimen and average the
resulls,

8.5 Calculation and Report—Report the linear change in
moisture content as the percentage change in length based on
the lengih at relative humidity change of 30 to 90

(L) a1 90 % — (L) at 30 % x 100 ;
Tiat30% @

linear change, % =

8.6 Precision and Bias:

8.6.1 Precision—The precision of the procedure in Test
Metheds C 1185 for moisture movement is being determined.

8.6.2 Bias—Since there 15 no accepted reference material
suitable for determining the bias for the procedure in Test
Methods C 1185 for moisture movement, no statement on bias
is being made.

9, Water Absorption

9.1 Significance and Use—This 18 a routine test, The values
arc relative, The test is made 1o determine the tendency of a
product 1o absork water and sometimes determine uniformity
of the product.

9.2 Procedure:

9.2.1 Dry each specimen of minimum size of 4 by 4 in. (100
by 100 mm) to constant weight in a ventilated oven at a
temperature of 194 + 4°F (90 * 2°C) and cool to room
temperature in a desiccator or desiccator-type cabinet. Weigh
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each cooled specimen scparately on a scale of an accuracy of
0.5 % of specimen mass. Record the dry weight of each cooled
specimen. Submerge the specimen for 4% = 8 boin ¢lean water
at 73 = T°F (23 * 4°C),

9.2.2 Remove each specimen from the waler, wipe with a
damp cloth, and weigh each specimen separately on a scale of
an accuracy of 0.5 % of specimen mass.

9.3 Colculation and Report:

9.3.1 Calculate the water absorption value for cach speci-
men as follows:

waler ahsorption, mass % = [(W, — W /W] = 100
(1o

where:
W, = sawrated mass, 1b (g) of specimen, and
W, = dry mass, Ib (g) of specimen.
9.3.2 Report the water absorption as the average value for
all specimens tested.
9.4 Precision and Bias:
941 Precivion—The precision of the procedure in Test
Methods C 1185 for waler absorption is being determined,
9.4.2 Bias Since there is no accepted reference material
suitable for determining the bias for the procedure in Test

Methods C 1185 for water absorption, no statement on bias is
being made.

10. Mopisture Content

10.1 Significance and Use—This is a routine test. Nominal
values and tolerances for moisture content shall be declared by
the manufacturer for his products,

10.2 Procedire:

10.2.1 Preparation of Test Specimen—Use a test specimen
from the Oexural test. When for any reason additional deter-
mination of moisture content are required, prepare separale
samples. These moisture content specimens shall be the full
thickness of the material and 3 in. {76 mm) wide and 6 in. (152
mm} long.

10.2.2 Conditioning— Condition as stated in 5.2.3.1.

10.2.3 Testing Procedure—Afier equilibrium conditioning,
weigh cach sample separately on a scale to an accuracy of
0.5 %. Note this mass as initial mass { w). Dry cach specimen
Lo constant mass in a circulated oven at a temperature of 194 £
4°F (90 = 2°C) and cool to room temperature ina desiccator-
type cabinet. Record the dry mass of each cooled specimen and
note as final mass when oven-dry (F).

10.3 Calcwlavion and Report—Caleulate the moisture con-
tent as follows:

M= 100 [(W = FIF]
(11

where:
M = moisture content, %,
W= initial mass, b (kg), and
F = final mass when oven-dry, Ib (kg).
104 Precision and Bias:
10.4.1 Precision—The precision of the procedurs in Test
Methods C 1185 for moisture content is being determined.

h

10.4.2 Bias—Since there is no accepted reference material
suitable for determining the bias for the procedure in Test
Methods C 1185 for moisture content, no statcment on bias is
being made.

11. Water Tightness

11.1 Significance and Use—This test 15 used to determine
the serviceability (water tighiness) of product when subjected
to a determined water head for a protracted period.

11.2 Test Specimens— Cut the test specimens to 24 by 20 in,
{610 by 508 mm) minimum, from at least three sampled sheets,
Cut one specimen from each sheet with a total of three
specimens for each test. Where product size is less than 24 by
20 in. (610 by 508 mm) use the largest size product as the test
specimen.

11.3 Procednre—Keep the 24 by 20-in. (610 by 508-mm)
test specimens in a controlled environment for at least five days
at an ambient temperature [exceeding 41°F (5°C)]. Place and
seal a suitable frame 22 by 18 in. (539 by 457 mm) minimum
on top of the face of the specimen and fill with water to a height
of 2 in. (50 mm) above the face of the sheet. Place the
specimen in a contrelled environment at 73 & 4°F (23 * 2°C)
and 50 * 5% relative humidity for a period of 24 h.

11.4 Calculation and Report—Examine the specimen with
the unaided cye and report any formation of drops of waler on
the underside of the sheet. Report the thickness of the product
tested.

1.5 Precision and Bigs—No statement is made about either
the precision or bias of Test Methods C 1185 for measuring
water lightness since the result merely states whether there is
conformance to the criteria for success specilied in the proce-
dure.

12. Freeze/Thaw—Cladding Products

12.1 Significance and Use—This test investigates the pos-
sible degradation of the product due 1o exposure to repeated
freeze or thaw cycles, or both. This test is a comparative one
and is only significant for as-received products,

12.2 Test Specimens— The test specimens shall be 6 by 12
in. (152 by 305 mm) cut from at least five sampled sheets as
delivered by the manufacturer. Cut two pairs of two specimens
from each sheet with a total of ten pairs of specimens for this
test.

12.3 Procedure:

12.3.1 Divide the paired specimens to form rwo sets of
paired specimens each.

12.3.2 Submit the first set of ten specimens 1o the saturated
flexural strength test according to Section 3.

12.3.3 Saturate the remaining set of ten specimens by
immersing in water of a temperature greater than 41°F (5°C)
for a minimum of 48 h. Then seal each specimen separately in
a plastic bag. The plastic bag shall have a thickness between §
mils (0.2 mm) and 12 mils (0.3 mm). The length and width of
the plastic bag shall not exceed the length and width of the
sample by more than 20 %, respectively. Subject the specimens
to freeze/thaw cycles consisting of:

12.3.3.1 Cool to—4 * 4°F (20 * 2°C) over a period of
not less than one hour nor more than two hours. Hold the
specimens at— 4L 4°F (=20 + 2°C) for one hour.
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12.3.3.2 Thaw to 68 = 4°F (20 = 2°C) over a penod of not
less than one hour and a maximum of two hours, After thawing,
maintain the specimens at 68 = 4°F (20 = 2°C) for one hour
before procecding with freczing.

(£} Each freeze/thaw cycle shall have a minimum cycle time
of four hours and a maximum of six hours.

{2) The freezer unit shall have a forced-air circulation
capable of being regulated to the prescnbed freczing condition
with a full load of test specimens.

(3) The total number of [recze/thaw cyeles shall be as
specified in the applicable standard specification,

() Freeze/thaw cyeles may be controlled automatically or
manually.

(5) An interval between cycles, maximum 48 h, is permis-
sible. During this interval, store specimens in warm condition
at 68 = 4°F (20 = 2°C).

() During both freezing and thawing, position the speci-
mens o enable free circulation of the conducting medium (air
or water) around each bag.

124 Calcwlation and Report:

12.4.1 Examine the specimens with the unaided eye in order
1w detect possible cracks, delamination, and other defects, and
record any observations.

12.4.2 Saturate the specimens and test the flexural strength
(Ff) according to Section 5.

12.4.3 Caleulate and report the ratio { &) of the strength
averaged for the set undergoing freeze/thaw cyeles (F1) to the
strength averaged for the control of reference set (Fr).

R =FjF,
(12)

12.5 Precision and Bias:

12,51 Precision—The precision of the procedure in Test
Methods C 1185 for freeze/thaw is being determined.

12.5.2 Bias—Since there is no accepted reference material
suitable for determining the bias for the procedure in Test
Methods C 1185 for freeze/thaw, no statement on bias is being
made,

13. Warm Water

13.1 Significance and Use—This test investigates the long-
term chemical interaction of constituent materials, Wet and
clevated temperature conditions are used to accelerate the
results, This test is a comparative one and 15 only significant lor
products as delivered.

13.2 Sampling:

13.2.1 Sample five or more sheets as delivered by the
producer. Cut ten sets of paired specimens to suit the flexural
strength test, in accordance with 5.2.1.

13.2.2 Cut cach specimen pair from the same sheet and
uniquely number for later comparison of results. Two pairs of
specimens may be cul from the sheet.

13.3 Procedure:

13.3.1 Divide the paired specimens to form two sets of ten
specimens cach,

13.3.2 Submit the first lot of ten specimens to the saturated
Mexural strengih test, as specified in Section 3, and at the same
tme immerse the ten specimens of the second lot in water
saturated with an excess of lime and maintained at 140 = 4°F

(60 = 2°C) for 56 = 2 days. At the end of this period, place the
specimens in a conditioning chamber al 73 = 4°F (23 = 2°C)
and 50x 5% relative humidity for 48 = 2 h,

13.3.3 Examine the specimens with the unaided eye in order
to detect possible cracks, delamination, or other defects, and
record any observations.

13.34 Carry out the flexural strength test as specified in
Section 5, after preliminary conditioning for wet strength,

13.4 Caleulation, Imerpretation of Results, and Report:

13.4.1 For each pair of specimens { i =1 to 10), calculate
the individual ratio ( i) as follows:

=1t
(13)
where:
t = flexural strength after wanm water immersion, and
¢ = control flexural strength.

13.4.2 Caleulate and report the average ( x) and the standard
deviation (5) of the individual ratios (#f). The standard devia-
tion (estimated) shall be calculated as follows:

nZix)? - (Za)? Er? — (Ex)n
o '\/"“-u_{!r— - \/ (r—1] a9
where:
5 = cstimated standard deviation,
x = wvalue of single observation, and

number of observations,

13.4.3 Caleulate and report the 95% lower confidence
estimate of the ratio as follows:

Lyg=x— 0585

"

(15}
where:
x = arithmetic mean of the set of observations, and
5 = estimated standard deviation.

13.5 Precision and Bias:

13.5.1 Precision—The precision of the procedure in Test
Methods C 1185 for warm water is being determined.

13.5.2 Rigs—Since there is no accepted reference material
suitable for determining the bias for the procedurc in Test
Methods C 1185 for warm water, no statement on bias is being
made.

14. Heat/Rain—Wall Structures

14.1 Significance and Use—This test is used to assess the
installed performance of the produce under cvelic changes i
moisture content.

14.2 Test Specimens— Sheet specimens used for the test
shall be drawn at random from stock of finished products, The
number of sheets required will depend upon the manulacturer’s
installation recommendations and on the size of the sheets w be
tested.

143 Procedure:

14.3.1 Assemble a test frame, according to the manulactur-
cr's recommendations, that simulates the rigidity of the field
installation. The frame construction should include provisions
[or at least one sheet joint in its central region. The perimeter
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of the frame should allow for standard sheet edge fimshing.
The construction of the frame should meet the following
requirements:

14.3.1.1 A minimum of 37.7 ft%(3.5 m%),

14.3.1.2 Allow sheets to be installed with normal orienta-
tion,

14.3.1.3 Allow installation of at least two shects as follows,
and

14.3.1.4 Avoid any significant extemal air flow during test
period,

(1) Area per sheet >19.4 fi'(1.8 m”) for 2 specimens,

(2) Area per sheet <19.4 i (1.8 m?) or a sufficient number
of specimens to cover an area of 37.7 fi%(3.5 m%), and

{3) If the combined arca of the sheets exceeds 37.7 ft’(3.5
m’) the sheet lengths may be reduced to provide a test arca not
less than 37.5 f*(3.5 m").

14.3.1.5 Avoid any significant external air flow during the
test period.

14.3.2 Fix the sample sheets to the test frame, observing all
manufacturer’s recommendations, The edge fixing distance
shall be the minimum allowed, The center distance between
fixing shall be the maximum allowed. Include all weather-
proofing and other attachments normally specified in the
assembly. Where sheets are recommended to have overlapping
joints, assemble the test frame accordingly. Set the shected test
frame in a vertical position. Provide a water spray station to
wet one surface, along with a heating station, to provide
uniform radiant heat. Subject the sheeted test frame to the
number of cycles specified in the applicable standard specifi-
cation mecting the following requirements.

14.3.3 Water spray at a rate of 1 gal/min for a period of 2 h,
55 min, water temperature not to exceed 36°F (30°C),

14.3.4 Pause for a period of 5 min,

14.3.5 Radiant heat to give a measurement plate (1) tem-
perature across the complete test frame surface of 140 & 9°F
(60 = 5°C) for a period of 2 h, 55 min, and

14.3.6 Pause for a period of 5 min.

Mere 6—A measurement plate is defined as an aluminom plate 2 by 2
in. (50 by 50 mm) of 0.040-in. (l-mm} thickness having a black matie
fimish. A suggested method for obtaining a black matte finish is 1w
completely blacken the measurement plate with soot from a buming
candle, The measurement plate shall have a thermal couple or similar
device attached Lo the surface of the plate.

14.4 Report—On completion of the final test eyele, inspect
the sheets with the unaided cye and report any damage or
structural alteration caused by the test.

14.5 Precision and Bias—No statement is made about either
the precision or bias of Test Methods C 1155 for heat/rain—
wall structures, since the result merely states whether there is
conformance to the criteria for success specified in the proce-
dure.

15. Heat/Rain—Rool Structures

15.1 Significance and Use—This test is used to assess the
installed performance of fiber cement roofing products under
cyelic changes in moisture content.

15.2 Fiber cement roofing materials are fastened to a roofing
frame in accordance with the manufacturer's recommended
installation practices. The assembled frame is then subjected 1o

altemate wetting and heating cycles, and any structural alter-
ation of the roofing materials caused by the test is reported.

15.3 Test Specimens— Fiber cement roofing product speci-
mens used for the test shall be drawn at random from the stock
of finished products. The oumber of specimens required will
depend upon the manufacturer’s installation recommendations
and the size of the assembly to be tested.

154 Procedure:

15.4.1 Assemble a roof test frame according to the manu-
facturer’s recommendations that simulates the rigidity of the
field installation. The construction of the frame should be a
minimum of 47.7 (4.5 m®).

154.1.1 Avoid any significant external air flow during the
test period.

15.4.2 Fix the roofing materials to the test frame, observing
all manufacturer’s recommendations. The head lapping dis-
tance shall be the minimum allowed. All weatherproofing and
other attachments nommally specified shall be included in the
assembly. The assembled test frame may be set in a plane down
to a minimum slope of one in four, or altematively may be set
in a vertical position. A water spray stulion is provided to wet
the top weather surface, along with a heating station to provide
uniform radiant heat. The sheeted test frame should be sub-
jected to the number of cycles specified in the applicable
standard specification meeting the following requirements.

15.4.2.1 Water spray at a rate of 1 gal/min (4 L/min) for a
period of 2 h, 55 min, with a water temperature not to exceed
B6°F (40°C).

15.4.2.2 Pause for a period of 5 min.

154.2.3 Radiant heat to give a measurcement plate (1)
temperature across the complete test frame surface of 140 =
9°F (60 = 5°C) for a period of 2 h and 55 min.

154.2.4 Pause for a period of 5 min.

Mure 7—A measurement plate 15 defined as an aluminum plate 2 by 2
m. (30 by 50 mm) of 0.040-in. (I-mm) thickness having a black matte
finish, A suggested method for obtaining a black maue finish is ©
completely blacken the measurement plate with soot from a buming
candle. The measurement plate shall have a thermal couple or similar
device attached 1o the surface of the plate.

15.5 Report—On completion of the final test cyele, inspect
the roofing products with the unaided eye and report any
damage or structural alteration caused by the test.

15.6 Precision and Bias—No statement is made about cither
the precision or bias of Test Methods C 1185 for heat/raim—
rool structures, since the result merely states whether there is
conformance to the criteria for success specified in the proce-
dure.

16. Freeze/Thaw—Roofing Products

16.1 Significance and Use—This test investigates the deg-
radation of the product due to exposure to repeated frecze-thaw
cycles. This test is a comparative one based on the percentage
of strength reduction afier a specified number of cycles.

16.2 Test Specimens—Twenty test specimens shall be ot
from ten separate pieces of product. Produet to be tested shall
be conditioned for 2R days at 73 £ 4°F (23 £ 2°C) and a
relative humidity of 530 = 5 %. The specimens shall be 12 in.
(305 mm) long and 6 in. (152 mm) wide or one-half the width
of an individual piece, if the piece is less than 12 in. wide. Cut
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two specimens from each piece of product, so that at least 50
% of the top surface area will come form the arca of the piece
that would normally be exposed, as specified in the manufac-
turer’s installation instructions. There shall be at least one cut
edge of 12 in. that exposes the substrate on each specimen.
Label each piece to identify which two pieces were cut from a
specific sample.

16.3 Procedure:

16.3.1 Divide the test specimens from each piece to form
two sets of ten specimens each. One set is for control and one
is for freeze/thaw testing. Control specimens shall be retained
in a freezer at -10 = 10°F {-23 * 6°C) to retard hydration,

16.3.2 Saturate one set of ten test specimens by immersing
them in water at a temperature of 60 = 18°F (16 = 10°C) for
a minimm of 48 h,

1633 The specimens shall be sealed individually into
plastic bags surrounded on all sides by a minimum of 250 mL
and a maximum of 500 mL of water; air shall be evacuated
from the bag. The plastic bag shall have a thickness of between
& mils (0.2 mm) and 12 mils (0.3 mm). The length and width
of the bags shall not exceed the length and width of the
specimen by more than 20 %, respectively.

16.3.3.1 Specimens shall be horizontal during freewzing and
thawing. It is permitted to test individual specimens or to stack
specimens on Lop of each other, provided that spaces of at least
Yaoin, (6 mm) thick are used between adjacent specimens, or
individual perforated shelves are provided for each specimen to
allow circulation of air and water between specimens.

16.3.3.2 When specimens are stacked, one of the specimens
in the middle of the stack shall have a thermocouple embedded
in a small hole Ye in. (1.5 mm) maximum diameter drlled in
the center of the top surface to a depth of the mid-plane of the
specimen, o determing when the specimens have reached the
prescribed temperature,

16.3.4 Subject the specimens to the number of (reeze/thaw
cycles required in the applicable product specification to
achieve the desired grade classification.

16.3.5 Frecze in a freezer where the specimen with the
thermocouple shall reach at temperature of -10 = 10°F (-23 =
67C) within 24 h and be held for a minimum of 1 h,

16.3.6 Thaw in air or water, where the specimen with the
thermocouple shall reach a temperature of 60 = 18°F (16 =
10°C) within 24 h and be held for a minimum of | h before
proceeding with freezing.

16.3.7 Lach freeze’thaw cyvele shall have a minimum cyele
fime of 4 h and a maximum of 48 h, bt an interval of 72 h
maximum can be taken between cycles.

16.3.8 The freezer unit shall be capable of being controlled
to the prescribed freczing condition with a full load of test
specimens,

16.3.9 During both the freezing and thawing cycles, the
specimens shall be positioned to allow the free circulation of
airfwater arcund the individual bags, Care shall be taken to
ensure that the proper quantity of water remains in the bag,
Bags can be replaced or repaired during the test program.,

16.3.10 Saturate the control specimens and the cycled
specimens (removed from the bags) by immersing them in
waler al a temperature greater than 60°F (15°C) for a minimum
of 48 h. On the same day, submit both sets of specimens to the
samurated flexural test according to Seetion 5. Specimens with
a uniform thickness shall have the strength recorded as MOR.
Specimens with an uneven thickness shall have the strength
recorded as the breaking load.

164 Calculation and Report—Calculate and report the ratio
R of the strength averaged for the set undergoing frecze/thaw
cycles (F) to the strength averaged for the control of reference
sct{ F).

R=¢ (16)

16.3 Precision and Bias:

16.5.1 Precision—The precision of the procedure in Test
Methods C 1185 for frecze/thaw-roofing products is being
determined.

16.5.2 Bias—Since there is no accepled reference material
suilable for determining the bias for the procedures in Test
Methods C 1185 for freere/thaw-roofing products, no state-
ment on bias 15 being made.

17. Keywords

17.1 accelerated aging: acceplable quality limit (AQL);
ccllulose fiber; clapboards; cracking; delamination: density;
dimensional measurements: edge straightness measurement;
equilibrivm  condinoning; flat sheet; fexural; frecee/thaw;
granulated surface; heat/rain: inspection by attribuies; inspec-
tion by variables; length measurement; linear change; long-
term chemical mteraction; modulus of rupture; moisture con-
tent; moisiure movement; non-asbestos fiber cement;
polyethylene fiber, polyvinyl alcohal fiber; radiamt heat; roof-
ing; sample conditioning; sample testing; sampling; sampling
by attributes; sampling by variables; sampling schemes; satu-
rated conditioning; serviceability; shakes; shingles; siding;
slates; smooth surfacc; squareness mcasurement; strength;
textured surface; thickness measurement; warm water; waler
absorption; water displacement method; water tightness;
weather degradation; weathering exposure; weatherproofing;
wel conditioning; widih measurement
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INTERNATIONAL

Standard Specification for

Flat Non-Asbestos Fiber-Cement Sheets’

Thiz standard is isswed ander the fixed designation C 1186; the number mmmediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parcntheses indicates the year of last reapproval. A
superscript epsibon (e) indicates an eduorial change since the last revision or reapproval

1. Scope

1.1 This specification covers cither untextured or surface
textured non-asbestos fiber-cement flat sheets intended for
exterior applications such as claddings, facades, curtain walls,
soffits, e,

1.2 This specification is not applicable o ashesios-cement
flat sheets (Specification C 220), gypsum-based boards (Speci-
fications C 442/C 442M, C 630, C1ITNC117TM, C 1178/
C 1178M), or particle boards (Terminology D 1554) discrete
non-ashestos fiber-cement inlerior subsirale sheets (Specilica-
tion C 1288), fiber-mat reinforced non-ashestos cement interior
substrate sheets (Specification C 1325), or cement-bonded
particleboards (Specification BS 5669: Part 4) and (TS0 8335).

1.3 The values stated in inch-pound units are to be regarded
as the standard. The values given in parentheses are provided
for information only.

1.4 The text of this standard references notes and footnoles
which provide explanatory material. These notes and fooinotes
{excluding those in tables and figures) shall not be considered
as requirements of the standard.

2. Referenced Documents

2.1 ASTM Standards:

C 220 Specification for Flat Asbestos-Cement Sheets®

C 442/C 442M Specification for Gypsum Backing Board,
Gypsum Coreboard, and Gypsum Shaftliner Board?

C 630/C 630M Specification for Water-Resistant Gypsum
Backing Board®

C 1154 Terminology for Mon-Asbesios Fiber-Reinforced
Cement Products®

CNTNC1LTIM Specification for Glass Mat Gypsum Sub-
strate for Use as Sheathing®

C 1178/C 1178M Specification for Glass Mai Water-
Resistant Gypsum Backing Panel®

C 1185 Test Method for Sampling and Testing Non-
Asbestos Fiber-Cement Flat Sheet, Roofing and Siding
Shingles. and Clapboard®

" This specification is under the jurisdiction of ASTM Committee C17 on
Fiber-Reinforced Cement Products and is the direet responsibilioy of Subcommittes:
C17.02 vn Non-Asbestos Fiber Cement Products.

Current edition approved Aug. 10, 2002, Published September 2002, Originally
published as C 1136-91, Last previous edition C 1186-99°

* Amuual Book of ASTM Standards, Vol 0405,

* Amnunt Book af ASTM Stanalrds, Vol (4.0

C 128% Specification for Discrete Non-Asbestos Fiber-
Cement Interior Substrate Sheets?

C 1325 Specification for Non-Asbestos Fiber-Mat Rein-
forced Cement Interior Substrate Sheets®

D 1554 Terminology Relating to Wood-Base Fiber and
Panticle Panel Materials®

E #4 Test Method for Surface Buming Characteristics of
Building Materials®

22 British Standards:®

BS 5669: Part 4 Specification for Cement Bended Particle-
Board

23 International Standards:®

1S 8335 Cement-bonded Particleboards—Boards of Port-
land or Equivalent Cement Reinforeed with Fibrous Wood
Particles

3. Terminology
3.1 Definstions—Refer to Terminology C 1154,

4. Classification

4.1 Flat sheets covered by this specification are divided into
two types, according to their intended application,

4.2 Type A—Sheets are intended for exterior applications,
subjected to the direct action of sun, rain, or snow. They are
supplicd coated or uncoated.

4.3 Type B—Sheets are intended for extenior applications,
not subjected to the direct action of sun, rain, or snow,

Mote 1—If sheets of Type B are used in an exterior application, where
they are directly exposed to the weather, but are protected by impregnation
of coatings, the weather resistance of the product may be altered by the
quality of the protection. Specification of this protection, as well as the
method for conteol and test, are outside the scope of this specification.

4.4 The sheets are farther classified into four grades accord-
ing to their flexural strengths. The manufacwurer shall declare
the type and grade of a given product in the literature for that
product.

5. Composition and Manufacture

5.1 Compasition—This specification is applicable to fiber-
reinforced cement flat sheets consisting essentially of an

2 Amnpad ook of ANTM Standands, Vol 04,10,

® Anrmal Book of ASTM Stamdarcse, Vol 04.07.

* Available from American National Standords Institnte, 11 W, 42nd St 13th
Floor, Mew York, NY 10036,

Capyright © ASTM International, 100 Barr Harbor Drive, PO Box CTOD, West Conshalwocken, PA 18428-2054, United States.
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inorganic hydraulic binder or a calcium silicate binder fonmed
by the chemical reaction of a siliceous material and a calcar-
cous material reinforced by organic fibers, inorganic non-
asbestos fibers, or both. Process aids, fillers, and pigments that
are compatible with fiber-reinforced cement are not prohibited
from being added.

5.2 Manufacture—These products are formed either with or
without pressure and cured, either under natural or accelerated
conditions, to meet the physical requircments of this specifi-
calion.

6. Mechanical and Physical Requirements

6.1 Mechanical and physical properties shall be determined
on uncoated product wherever practical. Where products are
supplied coated. this material shall also be tested with the
results identified as applying to coated maternial.

6.1.1 Sampling and inspection for mechanical and physical
properties shall be conducted in accordance with Test Method
C 1185,

6.2 Mechanical Requirements:

6.2.1 Flexwral Strength—When tested in accordance with
Test Method C 1185, the flexural strength shall not be less than
the corresponding value for the appropriate grade in Table 1.
Where manufacturers state minimum product strength, this
shall be at the 4 % acceptable quality level (AQL) as are the
values of Table 1.

6.2.2 Type A sheets for exterior applications shall be tested
and specified in both the wet and equilibrium conditions. Type
A sheets shall meet the minimum wet and minimum equilib-
rium flexural strength requirements for the appropriate grade
specified in Table 1. In addition, the average wet flexural
strength of the sample shall not be less than 50 % of the mean
equilibrium strength of the sample.

6.2.3 Type B sheets shall be specified and tested in the
equilibrium condition only.

Note 2—When sampling from continuous production, these tests may
be conducted on dry. cquilibriom, or saturated specimens, provided a
relationship can be established between this testing and the specified
values,

6.3 Physical Requirements:

6.3.1 Density—MNominal values and tolerances for density
shall be stated by the manufacturer for each product. When
tested in accordance with the method specified in Test Method
C 1185, the value for density shall comply with the value stated
by the manufacturcr.

7. Dimensions and Tolerances
7.1 Method of Measurement—The method of measurement
shall be in accordance with Test Method C 1185,
TABLE 1 Flexural Strength Requirements

Note—The valees of Table | arc lower limit values based on an
acceptable quality level (AQL) of 4 %6 at a 90 % confidence level.

Wel Strength, psi (MPa) Equillbrium Strength, psl (MPa)

Firrale it i
I 580 (4) 580 (4)
n 1015 (7) 1450 (10
L] 1885 [13) 2320 (16)
n 2610 (18) 3190 (22)

1.2 Nominal Length and Width—Fiber-cement shects are
typically supplied in nominal lengths of 96 in. (2438 mm), 120
in. (3048 mm) and nominal width of 48 in. (1219 mm). Greater
or lesser nominal lengths and widths arc not prohibited from
being supplicd.

7.3 Nominal Thickness—Fiber-cement sheels are nomnally
available in thickness of Y& in. (3.5 mm) to 1 in. (25 mm),
although thickness outside of this range is not prohibited from
being supplicd. Refer 1o Table 2.

74 Length and Width Telerance—The tolerance from the
nominal shall be +0.5 % with a maximum variation of =4 in.
(6 mm). A wlerance of =% in. is acceplable for dimensions
less than 24 in. (6009 mm),

1.5 Thiciness Tolerance—The maximum difference be-
tween extreme values of the thickness measurement within a
sheet shall not exeeed 15 % of the maximum measured value.
Thickness vanation from sheel to sheet shall not exceed the
tolerances shown in Table 2.

7.6 Sguareness Tolerance—The length of the diagonals
shall not vary by more than Y52 inJfi (2.6 mm/m) of the length
of the sheet. Opposite sides of the sheet shall not vary in length
by more than 5z inJ/ft (2.6 mm/m).

1.7 Edee Straightness Tolerance—The sheet edges shall be
straight within Y2 inJ/fl (2.6 mm/m) of length or width,

8. Workmanship, Finish, and Appearance

8.1 Workmanship—Sheets shall have a commercially uni-
form surface on one side, and be free of major defects that will
impair appearance, erection, use, or serviceability,

8.2 Finish—The surface of the sheet to be exposed shall be
smooth, granular, or otherwise textured.

8.3 Color—The surface of the sheet shall be the natural
color of the product or colored by the addition of mineral
pigments, chemical impregnation, pigmented coating, veneer,
or embedded mineral granules,

9. Inspection

9.1 Inspection of material shall be made at the point of
shipment. The inspector representing the purchaser shall have
free access to the carriers being loaded for shipment to the
purchaser. The purchaser shall be attorded all reasonable and
available facilitics at the point of shipment for sampling and
inspection of the matenal, which shall be conducted as not to
interfere unnecessarily with the leading of the cammers.

9.2 Third party certification, either continuous or at regular
intervals, shall be recognized as an alternative to batch inspec-
tion.

10. Rejection

10.1 If the sampling lails to conform to any one of the
requirements of this specification, a second sample from the

TABLE 2 Thickness Reguirements

Moménal Thickness, in. Tolerance, in.
[} (mmj)
W —¥e (3.5-5) =0.02 {0.5)
*¥e —¥ (=5-10) =0.04 {1.0)
=¥ % (>10-16) +£0.05 (1.3)
=%k —% (>16-20) =0.06 (1.5)

=3 (=20) =10 % thickness
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same lot shall be prepared and tested. The results of the retest
shall be combined with the results of the original test, accord-
ing to the sampling procedure, to determine compliance with
this specification,

10.2 Failure to conform to any one of the requirements of
this specification, upon retest as prescribed above, shall con-
stitute grounds for rejection.

1. Product Marking

1.1 fdentification—DProduct marking shall include trade-
mark or other means of identification that ensures that the
manufacturer and product category can be identified. The
method of marking shall be stated in the manufacturer’s
catalog.

12. Packaging and Storage

12.1 Commercial Packaging—TFlat sheets shall be so
shipped as to ensure acceplance by common carrier. There is no
standard package. The matenial is usuvally in bulk or crated
when so specified by the purchaser,

12.2 Storage—Flat sheets must be piled on sufficient firm
supports that will keep the sheets level and flat. The sheets
must be piled with the edges square and flush and covered to
provide prolection from the weather until used.

13. Keywords

13.1 air cured; appearance; autoclaved cured; cellulose
fiber; density; edge straightness; exterior application; finish;
flexural strength; frost resistance; heat/rain resislance; inspec-
tion; length and width tolerance; mechanical properties; mini-
mum equilibrium strength; mininim wet strength; moisture
conlent, moisture movement; nominal length; nominal thick-
ness; nominal width; non-ashestos fiber; packaging; physical
properties; polyethylene fiber; polyvinyl alcohol fiber; pressure
cured; rejection: sampling; sheet grading; shipping, squarcness
tolerance; storage; supplementary requirements: supplemen-
tary tests; surface burning characteristics; thickness reguire-
ments; thickness wolerance: third party certification; tolerance;
Type A; Type B type tests; warm water resistance; water
absorplion; waler tightness; workmanship

SUPPLEMENTARY REQUIREMENTS

S1. Supplementary requirements for Type A and B sheets
shall consist of once only supplementary test. with the manu-
facturer’s statement of results provided upon customer's re-
quest. Fundamental changes in formulation or methods of
manufacture, or both, shall require the subsequent retesting of
the supplementary tests.

511 The following supplementary tests shall be required
for Type A and B sheets:

Supplementary Test Type A Type B
Moislure Movement s yES
‘Water Absanption VEE yes
Maisiure Conben yas yes
‘Walar Tighinass YOE no
Surface Burning Characterstics yas =1
Frost Reskstance yas na
Warm Water Resstance ] na
Heabfain Resistance yes no

51.2 Supplementary requirements shall be determined on
uncoated product wherever practical. Where products  are
supplicd coated, this material shall also be tested with the
results identified as applying to coated material.

82. Moistwre Movemeni—The linear vanation with change
in moisture content shall be stated as the percentage change in
length based on a relative humidity change from 30 to 90 % in
accordance with Test Method C 1185,

83, Water Absorption—Caleulate the amount of water ab-
sorbed from the increase in weight of the dried specimen
during submersion for a period of 48 h, Express the water
absorptions as the percentage by weight when tested in
accordance with Test Method C 1185,

54, Moistre Cordent—State the percentage of moisture
comtent of the fiber-cement sheet when conditioned at 50 +

5% relative humidity and a temperare of 73 £ 4°F (23 =
2°Cy i accordance with Test Method C 1185,

83, Waier Tightness—The specimens, when lested in accor-
dance with Test Method C 11835, are not prohibited from
showing traces of moisture on the underside of the sheet, but in
no instance shall there be any formation of drops of water,

86, Surface Burning Chavacteristics—Fiber cement sheels
of ¥ i, {6 mm) shall have a reported flame spread index of
0 and a smoke developed index of not more than 5. when tested
in accordance with Test Method E 84. Sheeis of thickness
greater than Y4 in. (6 mm) shall meet this specification or shall
be formed at %4 in. (& mm) thickness with the same
formulation for test purposes.

87. Frost Resisiance (Freeze/Thaw)—The speeimens, when
tested in accordance with Test Method C 1185 (Section 12 on
FreezeThaw—Cladding Products), for 50 cycles, shall not
show visible cracks or structural alteration such as o affect
their performance in use. The ratio of retained strength as
calculated from the iest resulis shall be at least 80 Y.

S8, Warm Water Resistance—The specimens, when tested
in accordance with Test Mcthod C 1185, shall not show visible
cracks or structural alteration, such as to affect their perfor-
mance in use. The ratio of strengths as calculated from test
results shall be reporned.

59, Heat/Rain Resistance—The specimens, when tested in
accordance with Test Method C 1185 (Section 14 on Heat/
Rain—Wall Structures), for 25 cycles, shall not show visible
cracks or structural alteration of the sheets and frame assembly
such as to affect their performance in use.
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EXHIBIT B

INSTALLATION GUIDELINES

DIRITEC CORP. PO, Box 251138, Glendale, CA 91225 (B18) 649-7009 phone (B18) 649-T119 fax wow. w.aliritec.com



INSTALLATION INSTRUCTIONS

Plycem Trim® is an exterior decorative trim product for non-load bearing applications.

1 Storage & Handling

Plycem Trim® must be stored in an area protected from
the weather.

Keep material flat and off ground on stringers or platform.
If covered area is not available on the job site, place skids
on wood blocking to allow air flow underneath and sheltar
with a waterproof covering.

When banding, use corner protectors

Store the material dry prior to and during installation. If
wet, allow material to dry prior to installation.

Lift and carry trim on edges.

2 Cutting

Use a circular saw blade with carbide-tipped teath.
Avoid generating dust, use cutting tools equipped with a
dust collector, and never use water while cutting.
Always wear safety goggles and dust protection
equipment when operating cutting tools,

3 Caulking

Leave a minimum gap of 1/8" at trim for caulk. Use caulks
that comply with either ASTM C 834 or ASTM C 920.
Caulking should be applied in accordance with caulking
manufacturer’s written instructions,

Use a high performance, paintable Low-modulus
elastomeric sealant.

4 Painting

Flycem Trim products must be painted.

Always use paint and coatings that are permeable to water
vapor; 100% acrylic latex paint is highly recommended.
Follow the paint manufacturer's application
recommendations.

5 Finishing

Repair any dents, cracks, and over-driven nails by filling
with a cementitious patching.

& Nail Type

Tao install Plycem Trims, use a corrosion resistant or
stainless steel nail with a minimurm 113" Gauge and
minimum /32" head,

Mails must penetrate at least 1" into solid wood.
Electro-galvanized nails are acceptable but may exhibit
premature cormosion.

Piycem is not responsible for the corrosion resistance of

fastenears,

7 Screw Type

To install Plycem Trim to steel stud construction use a
corrosion resistant or stainless steel screw.

8 Fastening

Do not nail from tha face of a board into the edge of
anather,

Pasition fasteners no closer than 1" from the side edges of
the trim and no closer then 3" from the end.

Space fasteners a maximum of 247 on center.

The fastener should be driven perpendicular to the board
surface and must be long enough to penetrate the framing
at least one inch,

Always begin nailing at one end and proceed 1o the other
to avoid stress on the board. Never nail from both ends to
the middle.

Fasteners should be driven flush.

Do not use staples.

When installing over lap siding, fasten trim by nailing
through the trim and underlying siding, making sure to nail
on the averlap or high points into framing

9 Roof Clearance

Allow a minimum %" clearance between the roofing and
bottorn edges of trim.

Flashing and counter flashing should be installed at the
intersection of the roof and vertical surfaces as
recommended by the rocfing manufacturer.

10 Grade Clearance

Plycem Trim should not be installed in contact with
standing water, concrete slab or other deck materials,
For the appropriate grade clearance consult your local
Building Code requirements.

IMPORTANT—Read and understand these instructions.
Failure to do so may void the warranty.

These installation instructions are basad on our experence with
normal applications. They are nol intended o cover every installation
or building code requirement, detail or variation. If questions arise
conceming this preduct or its suitability for a paricular usa, contact
Flycem or your local buikding code officials, Any unapproved deviation
from thase procedures shall be solely at the risk of the installer,
Consull the manufacturer for specific instructions concerming re-siding
over exizling sidings or for instructions that apply to factory-built units.

PTIR01 0172005
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TRIM

i vyvcCcEM:

@ Complements any siding and architecture
# Fiber cement for lasting performance

= Smooth square edges Tor fimished appearance
= Primed on B sides

® Termite and weather resistant

@ Contains eco-friendly recycled materials

# Manutactured using the following management
systems: 150 9001 (Quality), 150 14007
{Environmental) and OHSAS 18001 (0ccupational
Health & Safety)

o e @ 25 year limited warranty
|

Fimadly, an exterior lim product that has all ke advanlages of Plycam Exterios Trim is made from
wond trim withoed any of iis shoricominps. Fiber cement trm an amalgamation of non-aggressee materals that saleguard
signiticanty oulperforms wood in woays thal matler mos! %o human heath and the envronment. Owr  manufaciurng
homepwners, bulders and supphiers, process employs principies of conservation Ihat mest

wernathonal ensronmental standards, swech 23 150 14001
Piycem Extenor Tom Ras the swengih and stabddy  thal

maimains attmctiveness bor long-term  dwabiity and  value. Fiycem Exteris Tram b5 the perfect combination of market -
It's ensy 10 cul and instal oe construction sites, And it provides an legding periermance, comgpany warraaty and markel value.
alfordatite atemalive to olber exderioe e products. This enabies you 1 offer gualilty products §o cistomers who
T bl thelr reputations on using oify e finest malenials

Piycom  Exterior Trim  complements  any  siding in fheie ponStruction procls.

poduct used todey Squawre Eoges machined wall fegh

performance saws ensure the clean look and smooth fimsh of g ! . Wideh {in.)
end construction. feversibie tor choice of rough texture o smodin 1 8 IZES " - . g
; : | 4 6 | & | " |1
ciglace, Pycem Extenor Trim 5 ahealy suited R a vanaly of e
ealprad Coaners, wandius, columns, deors and more adding grace | : A4 (A" i =
and elgance o any styie archidecture | Tiicknuss 54 (17 E
 Plycem Exesior Tnm withsiands divmage from impact and !.._.._ Length {IL) w st ]

& leemite resistant. Our femperature-conliofnd Cuning and drjing
aheres e elmed Gbers and cement b light favers that will
pndlire years of westher exposure, To order centict:

* [ther widihs and panets avniabie upon roegues]

Mo reed to have specilized lools at the jobsite. (i
liber cement 18 cul wilh 1he same Saws and Inslalled widh the
saene tonds traddlonaily used for buitding with wood produets,
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EXHIBIT A

ASTM C -1186 TEST RESULTS

DIRITEC CORP. P.O. Box 251138, Glendale, CA 91225 (E18) 649-T007 phone  (RIR) 649-T119 fax wow . w.diritec.com



