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Foreword (This Foreword is not a part of American National Standard for Plastic Bathtub
and Shower Units)

Production of gel-coated glass-fiber reinforced Plastic Plumbing Fixtures began in 1956. The
immediate need for standard specifications was answered by the issuance, in 1959, of
Commercial Standards CS 221-59 for bathtubs and CS 222-59 for shower receptors. These
standards served as the basis of product acceptance by the Federal Housing Administration
(FHA) and code writing agencies.

In 1962 the development of a needed industry standard was undertaken by the NAHB
Research Institute and a Reinforced Plastics Industry Advisory Board with the cooperation and
assistance of the Society of the Plastics Industry. In July 1963, the NAHB Research Institute
issued a new standard for tub-shower units which constituted an extensive revision of CS 221-
59 and was the first performance-type standard for such products.

In December 1965, the NAHB Research Foundation, Inc., continuing the work of the NAHB
Research Institute, issued a revised standard for bathtub units and a standard for shower recep-
tors and stalls. These standards were considered by those most interested to be worthy of
approval as an American National Standard, and the need for their application nationally was
self-evident. Accordingly, they were submitted to the Standards Institute in 1965 and
approved on April 5, 1967 as American National Standard for Gel-Coated Glass-Fiber
Reinforced Polyester Resin Bathtub Units, Z124.1-1967 and Gel-Coated Fiberglass Reinforced
Polyester Resin Shower Receptors and Shower Stalls, Z124.2-1967.

The sponsor also asked for the establishment of an American National Standards Committee,
which was approved as American National Standards Committee Z124.

Use of American National Standards Z124.1 and Z124.2 has resulted, over the years, in con-
structive suggestions which have been incorporated in these standards. Many of the require-
ments given in these standards evolved out of field experience with new materials and manu-
facturing techniques. Therefore, these standards have been expanded, listing separate areas of
pertinent tests and performance requirements for such materials and techniques, and in 2005,
both standards were harmonized. They also cover the revision and addition of test methods
and performance requirements.

Historically, in October 1978, the International Association of Plumbing and Mechanical
Officials (IAPMO) assumed the secretariat’s position to continue the work already in progress.

The continuation of work resulted in the revision and updating of Z124.1 for Plastic Bathtubs
and Z124.2 for Plastic Shower Receptors and Shower Stalls. These standards were forwarded
to American National Standards Institute. Formal adoption was May 1, 1980.

Grab bars, slip resistance and fire and smoke are of prime concerns to the Z124 Committee. In
1985, reference to grab bars were included in both the bathtub and shower standards. In 1992,
the Committee, after extensive study, decided to add an Appendix to the Z124 standards in
regards to fire and smoke. At that time, the 1991 addendum was removed from the standards
because no evidence was found that plastic plumbing fixtures contributed to or caused fires.
Since the Appendix is not a formal part of the standard, it is for information only. The consen-
sus of the Committee was that the combustibility concerns of plastic plumbing fixtures had
been adequately addressed by the addition of the Appendix. Work is continuing on slip resis-
tance and fire and smoke requirements.

A new standard for Plastic Lavatories, which had been started by a Task Group in early 1975,
was also completed and forwarded to American National Standards Institute in September
1979. The formal adoption date was May 21, 1980, and resulted in American National
Standard Z124.3 for Plastic Lavatories.

At the request of HUD, a Task Committee developed a standard for Plastic Water Closet
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Bowls and Tanks. It was completed and forwarded to ANSI and formally adopted May 30,
1983, as American National Standard Z124.4.

The Standard for Plastic Toilet (Water Closet) Seats which was started in November 8, 1983
was completed and forwarded to the American National Standards Institute on February 15,
1989. The formal adoption date was August 24, 1989 and resulted in American National
Standards Institute, Standard Z124.5 for Plastic Toilet (Water Closets) Seats.

The Standard for Plastic Sinks which was started in April 1986 was completed and forwarded
to American National Standards Institute on July 1989. The formal adoption date was
December 13, 1990 and resulted in American National Standard Z124.6 for Plastic Sinks.

The Standard for Plastic Bathtub Liners which was started in 1985 was completed and for-
warded to the American National Standards Institute in June, 1990. The formal adoption date
was October, 1990 and resulted in American National Standards Institute, Standard Z124.8 for
Plastic Bathtub Liners.

Other standards which are appropriate for the scope of the Z124 Standards are also under
development.

The Z124 Committee had grown from the original 1962 Committee of eleven industry mem-
bers to a consensus Committee of thirty - three members.

Suggestions for improvement of these Z124 standards are always welcome. They should be
sent to the American National Standards Institute, 11 West 42nd Street, New York, NY 10036.

This standard was processed and approved for submittal to ANSI by American National
Standards Committee on Synthetic Organic Materials in Plumbing Fixtures, Z124. Committee
approval of the standard does not necessarily imply that all Committee members voted for its
approval. At the time it approved this standard, the Z124 Committee had the following mem-
bers:

Charles Gross, Chairman
Steve Rouleau, Vice Chairman

Organization Represented Name of Representative
American Institute of Architects .........cccevevierieneneneneneneeeeeeereene W. W. Aird
American Society of Plumbing Engineers ..........cccocevcevenercnerceeenens J. Ballanco

S. Wolfson (Alt.)
American Society of Sanitary ENgineers ..........ccccecevveveverenenenneeneennens S. Hazzard
American Standard INC. ........c.cooeviiiiiiiniiniiiiiiicen P. DeMarco
AQUa Bath Co. ..oouiiiiiiiiiceieee e G. McAllister

W. Yeager (Alt.)
Aristech Chemical COrporation ..........cc.cececeeruerenerenenieneneeeeneeneeneens E. Minghetti
ARKEMAL ..ottt R. Banyay

E. Haswell (Alt.)
Better Bath Co. ..o B. Mitchell
CONSULLANT ...ttt C. T. Hicks

CONSUILANT ....ooeiviieiiieciee ettt e e eetae et eveeeeraeeeaaee s G. McAllister
COMSUITICT ....veeivieeiieeeeieeeteeeeieeeeteeeteeeeebeeeaeeesaseesssesesaeensseeessesesneansseeas M. Klimboff
Fiat/Crane PIUMDbINg .......ccccccoevimierinenieinicineeieeneeeceeeeeeeeesaeee J. Murray

General EIECHIC .......couiuiiiiiiiiiiiicicecc e G. P. Diehl
GIUDET SYSLEIMS ..euveeuvieiieieeieeieeitenttestte sttt et esbeete st eresatesaeesaeenbeenseas L. Garasi
INAEPENAENL.....ccueeuieiiiiieiieiieee et S. Cavenaugh
International Cast Polymer ASSOCIAtION ........cccevevverrererenereneeeenenens H. P. Toner

B. Brody (Alt.)
Industrial Testing Laboratory .......c..cccceceveeveenienenenenenieneneeeeneeneennens J. Zivic
International Association of Plumbing and Mechanical Officials ........ C. Gross

M. Kobel (Alt.)
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Organization Represented Name of Representative

Koeller and Co. Consultants ..............ccveeeueeeiieeeeieenieeereeeereeeeveeeane e J. Koeller
Kohler Co S. Rawalpindiwala
Lucite® Sheet DiVISION........cc.ececuiieiieeeiiceieeeiie et e R. Gano

P. Hindle (Alt.)
IMAAX ettt ettt et eta e e aaaa s S. Rouleau
MasSCO COTPOTALION .....eveeveruirrienienieierenrenreeteneeieererestesaeseesae st eseeeeneens W. Pan

S. Kapelanski (Alt.)
National Association of Home Builders ............cccccoovvieiiieeiiiiiieee. C. Arnold

T. Kenny (Alt.)
National Association of Plumbing, Heating, and

Co0liNg CONLIACIOTS ....vveureureieniirierierieniteiteteterereste ettt eanenesrenrenne R. E. White
National Association of Thermoformers for
Manufactured Housing Industry ..........cccceoeevvevienenenineneneninieienenne S. Richardson
National Sanitation Foundation ..... ....A. Ciechanowski
PSI Testing Lab........ccccecerereeneee ....P. Medwig
P. W. Meikle Consultants .... ....P. Meikle
SGS US TeStING CO. .ottt ettt D. Holloway
J. Simmons (Alt.)
SPATECH. ...ciiiiiiiiiicicic s J. L. Payne
Taylor INAUSIIIES .....coveveieiiiirerere et B. W. Taylor
R. Taylor (Alt.)
Underwriters Lab .........ooooiiieiiiiiece et M. Carroll
WaALETIESS CO. evviiiiiieiiiieite ettt ettt et e eb e e eeaaeeeaee s K. Reichardt

Subcommittee Z124.1.2 on Plastic Bathtub and Shower Units, which developed this
standard had the following members:

M. Kobel, Chairman C. Arnold E. Minghetti
A. Ciechanowski, Secretary P. DeMarco B. Mitchell
G. Diehl J. Murray
R. Gano S. Rawalpindiwala
L. Garasi H. Toner
G. McAlister 1. Zivic
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AMERICAN NATIONAL STANDARD
FOR PLASTIC BATHTUB AND
SHOWER UNITS

1. Scope and purpose

1.1 Scope. This standard covers physical requirements and
test methods for performance requirements of materials and
workmanship, and finish of plastic bathtub or shower units
with or without walls manufactured integral with the bath-
tub or shower; or as a multi-piece unit distributed as part of
the bathtub or shower unit. Such products shall meet the
requirements as outlined in this standard.

While this standard covers the performance require-
ments of plastic bathtub or shower units and describes these
performance requirements in terms of methods of test
applicable to all such units, a number of different materials
and methods of manufacture shall be permitted to be used to
meet these requirements. Each of these materials and meth-
ods have different properties which will affect its end per-
formance and suitability for the intended use. For this rea-
son, portions of the standard are broken into separate
requirements designed to identify these individual charac-
teristics.

The materials and equipment which are listed as having
been used to conduct the testing procedures in this standard
are provided solely for informational reference. Materials
and equipment of similar design, composition and specifica-
tion shall only be used to conduct these testing procedures
when they produce equivalent results.

1.2 Purpose. The purpose of this standard is to establish
minimum performance requirements for plastic bathtub or
shower units.

Conformance to this standard and test procedures here-
in shall indicate the acceptability of a plastic bathtub or
shower unit as a plumbing fixture.

1.3 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this American
National Standard. At the time of publication, the editions
indicated were valid. All standards are subject to revision,
and parties to agreements based on this American National
Standard are encouraged to investigate the possibility of
applying most recent editions of the standards indicated
below.

TAPMO/ANSI Z124.1.2-2005

ASTM D 883-00, Terminology Relating to Plastics

ASTM D 2244-02¢1, Practice for Calculation of Color
Tolerances and Color Differences from Instrumentally
Measured Color Coordinates

ASTM D 2565-99, Practice for Operating Xenon Arc
Exposure of Plastics Intended for Outdoor Applications

ASTM E 84-05 (NFPA 255-00), Test Method for Surface
Burning Characteristics of Building Materials

ASTM E 162-98, Test Method for Surface Flammability of
Materials Using a Radiant Heat Energy Source

ASTM E 662-03¢l, Test Method for Specific Optical
Density of Smoke Generated by Solid Materials

ASTM F 446-85(2004¢!), Consumer Safety Specification
for Grab Bars and Accessories Installed in the Bathing
Area

ASTM G21-96(2002), Practice For Determining
Resistance Of Synthetic Polymeric Materials To Fungi

NFPA 255-00, (See ASTM E 84)

NFPA 258-01, Recommended Practice for Determining
Smoke Generation of Solid Materials

2. General requirements

2.1 Materials

2.1.1 Composition. The units shall be made of suit-
able grades of plastic resins and such other filling, coloring,
reinforcing, and coating materials as will meet the perfor-
mance requirements of this standard.

2.1.2 Finish. The finished surface of the unit shall be
of a quality which meets all of the applicable requirements
of the standard. Six common types of plastic finishes shall
be as defined.

(1) Type 1 - No separate surface finish: The surface
finish is the same as, and is usually integral with, the struc-
tural base. (Excluding Type 4.)

(2) Type 2 - Coated surface finish: These units are
characterized by the presence of a surface coating which is
applied to the structural base either prior to or after the
molding process. (Excluding Type 4.)
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(3) Type 3 - Shell-coated surface finish: These units
are characterized by the presence of a thermoplastic sheet
material which is thermoformed and to the back of which a
structural base is applied.

(4) Type 4 - Cast Filled Polymers: These units are
characterized by their composition and manufacturing
process; whereby polymers are filled with particulates, act-
ing as both structural and decorative elements, and are cast
into a complete bathtub with or without a pre-coated finish.

(5) Type 5 - Laminated Finish: A thermoplastic sur-
face co-extruded, adhesive bonded, or otherwise adhered to
a thermoplastic substrate. If a structural base is subsequent-
ly applied, it shall be treated as a Type 3 unit.

(6) Type 6 - Flexible Core Constructi on: A combina-
tion of materials comprising a flexible core, faced on both
sides with other materials.

2.1.3 Supporting structure. The material of the support-
ing structure integral with the unit and its attachment shall
be adequate to meet the performance requirements of this
standard.

2.2 Dimensional tolerances. The finished trim dimension-
al tolerances for units shall be the manufacturer’s stated
“rough-in”dimensions.

2.3 Units for testing. Units to be inspected and tested
shall be taken from finished-goods inventory.

2.4 Installation instructions. Each unit shall be supplied
with a copy of the manufacturer’s written installation
instructions, unless intended to be installed by the manufac-
turer.

2.5 Care and maintenance instructions. Each unit shall
be supplied with a copy of the manufacturer’s written care
and maintenance instructions affixed to the unit in a con-
spicuous location and shall state, “To be removed for use
by the occupant.”

2.6 Identification. Manufacturer’s name or trademark, or
both, shall be permanently and legibly marked on the unit
so as to be visible after installation.

2.6.1 Field installed flange kits shall be marked on the
package or the product with at least the following: (a) man-
ufacturer's name or trademark, (b) kit model number, (c)
model number of the fixture(s).

2.7 Grab bars. Where integral grab bars are provided as
part of the finished unit, the grab bars shall meet the

requirements of Section 7, Test Methods of ASTM F 446.

2.8 Raised flanges and tiling beads.

2.8.1 Bathtubs intended for installation against a verti-
cal surface (wall) shall incorporate a raised flange or bead
not less than 7.9 mm (5/16 in.) above the rim at any point.
The bottom of any hole in the flange shall not be less than
7.9 mm (5/16 in.) above the flood level surface of the tub.
The raised flange or bead shall be: (a) integral with the
bathtub; (b) added to the island tub in the factory; or (c)
field installed using an optional installation Kkit.

2.8.2 Shower bases intended for installation against a
vertical surface (wall) shall incorporate a raised flange not
less than 25.4 mm (1 in.) above the rim at any point. The
raised flange shall be: (a) integral with the shower base; (b)
added to the shower base in the factory; or (c) field installed
using an optional installation kit.

Each kit shall include installation instructions. Necessary
parts and fasteners shall be provided or specified by the
manufacturer. The effectiveness of the moisture seal
between the field installed flange and the fixture shall be
tested in accordance with Section 6.2.

2.9 Commonly used nomenclature are shown in Figures
9(a) through 9(c).

3. Workmanship and finish

3.1 Unit preparation.! The unit shall be washed with a
standard liquid detergent? and water solution, rinsed with
clear water, and dried? prior to the application of ink and
standard dirt as specified in 3.3.1 and 3.4.1.

3.2 Method of inspection of unit surface. The surface of
the unit shall be inspected visually for defects and blemish-
es from a distance of between 305 and 610 mm (1 and 2 ft.)
after being inked or soiled in accordance with the ink test
(see 3.3.1) and the standard dirt test (see 3.4.1). The light
source shall be equivalent to an illumination intensity near
the surface to be inspected of 1615 + 540 1x (150 + 50 foot-
candles).

3.3 Surface test

3.3.1 Test method. Rub the entire finished surface of
the unit with a sponge and a 50% solution of tap water and
water soluble black or blue-black ink after the unit has been
washed and dried as described in 3.1. When inspecting col-
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Defects and
Blemishes Sizet

Cracks -

Chipped Areas -

Blisters -

Surface Porosity -

Molding Irregularities -

Pits <0.4 mm - (1/64 in.)
Pinholes and small specks >04-0.8mm - (1/64 - 1/32 in.)
Medium specks >0.8-1.6 mm (1/32 - 1/16 in.)
Large specks > 1.6 mm - (1\16 in.)

* Not applicable to unobservable portion

NOTE:
Cracks: Actual fractures at or under the surface.

ASTM D 883.
Pinholes: Very small holes into the surface.

face to produce a decorative pattern.

Table 1
Appearance requirements®

Maximum No.

Allowed Allowed per Fixture
within Any 76.2 mm
(3 in.) Diameter Area
Area Below Tub Rim Wall
& Shower Threshold ~ Surround
0 0 0
0 0 0
0 0 0
0 0 0
1 8 16
8 16 48
4 8 24
2 4 12
0 0 0

1 < means "less than" or "equal to" > means "greater than" or "equal to"

Chipped Areas: Surface damage causing loss of material greater than 0.4 mm (1/64 in.) in two or more dimensions.

Blisters or voids: Any unsupported surfaces that fracture upon the application of manual pressure with a rounded plastic tool.

Surface Porosity: Presence of numerous voids in the surface not extending through to the substrate.

Molding Irregularities: Any visible distortions related to forming such as dimple, dome, short, let-go, or sink mark as defined in

Pits: Small craters in the surface with widths and depths being approximately equal.

Specks: Particles of foreign matter which produce irregularities in the surface, not including specks or flecks incorporated in the sur-

Maximum No.

ored units, a contrasting colored ink shall be used. The ink
shall be rinsed from the surface which shall then be dried
before inspection.

3.3.2 Performance requirements. The unit shall be
free from cracks, chipped areas and blisters. The number

and size of molding and other defects or blemishes shall not

exceed those given in Table 1. Such defects shall be deter-
mined by inspection as specified in 3.2 after surface condi-
tioning and application of ink as specified in 3.3.1.

3.4 Subsurface test

3.4.1 Any finish surfaces suspected of having subsur-
face porosity shall be subjected to the standard dirt test as
outlined in 3.4.2.

3.4.2 Test method. A maximum of two areas of the
unit, identified as being suspect, shall be conditioned by
rubbing these areas for at least 25 cycles with 600-grit wet
silicon carbide abrasive paper.* Each test area shall be
approximately 0.01 m? (16 sq. in.). Following the abrasion,
these areas shall be rinsed with tap water, dried, and soiled

by application of standard dirt.> Apply about 5 grams of

Full document detailscDAPMO FeNSI Z124 ANG2005

standard dirt to each area and rub dirt with dampened
chamois and heavy thumb pressure in circular motion for
about 25 cycles. After the dirt is allowed to dry for at least
1 hour, the areas shall then be washed by rubbing with a

LAl reagents and chemicals in this specification have varying degrees of acute
and chronic toxicity when entering the body through inhalation, ingestion or
skin absorption. You should be aware of these toxic effects and take precau-
tions (e.g., gloves, ventilation, respirator) to avoid harmful exposure. The
Material Safety Data Sheet (MSDS) for these chemicals and reagents will be
reviewed and precautions will be taken as required.

2 Standard liquid detergent consists of, by volume: 8.0% tetrapotassium
pyrophosphate (Monsanto TKPP was used); 7.0% ethoxylated-alkyl-phenol
(Monsanto Sterox NJ or Rohm & Haas Triton X-100 were used); 8.0% sodium-
xylenesulfonate (Stepan Chem. Co., Stepan SXS was used); 1.5% butyl cello-
solve (2-butoxy ethanol); 75.5% water.

3 To hasten drying, surfaces may be wiped with a clean chamois leather or a
clean, absorbent, lint-free material (for this test only).

4rpr weight wet or dry 600-grit silicon carbide abrasive paper manufactured
by 3M was used in preparing this test method.

5 Standard dirt consists of 20 parts carbon black (pigment grade), 20 parts iron
black (iron oxide, black), 10 parts calcium stearate, 5 parts 30W motor oil, 1
part wetting agent (Triton X-100, Rohm and Haas, or the equivalent), and 44
parts tap water. All parts are to be measured by weight.
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clean, dampened chamois and standard liquid detergent
before visual inspection.

3.4.3 Performance requirement. There shall be no
visible voids larger than 1.6 mm (1/16 in.) in diameter
below the original finish surface. The maximum allowable
number of voids smaller than 1.6 mm (1/16 in.) for the two
scrubbed areas shall be 8.

4. Structural integrity of complete units (all
types)

4.1 Unit preparation. These load tests shall be performed
on complete full-size units installed according to manufac-
turer’s installation instructions so as to simulate conditions
of permanent installation, excluding fittings and piping.

4.2 Drain fitting connection

4.2.1 Test method. A weight of 220 £4N (50 + 1 1b.)
shall be gradually applied by means of a lever arm 610 + 6
mm (24 = 1/4 in.) in length connected to the drain fitting
and extending horizontally as shown in Figure 1. The
weight shall be applied to the lever arm over a 5 to 10 sec-
ond interval so as not to cause a momentary loading exceed-
ing the specified test parameters. Any combination of
weight and lever arm can be used in lieu of the 50 Ib.
weight and 24 inch lever arm as long as the moment is
equal to 100 foot Ibs (135.6 Nm). The arm and weight shall
then be placed for one minute in each of three radial posi-
tions, two of which shall be approximately 180° (3.141 rad)
apart.

4.2.2 Performance requirement. Following the test
described in 4.2.1, there shall be no visible cracks in the
floor surface when inspected with the load in place after
again inking as described in 3.3.1.

4.3 Point impact loads

4.3.1 Test method.

4.3.1.1 Bathtubs. A 38.1 mm (1-1/2 in.) diameter,
2.2N (1/2 1b.) steel ball shall be dropped from a height of
0.9 m (36 in.) to strike three different points on flat areas in
the bottom of the unit and three different points on the rim.
A 38.1 mm (1-1/2 in.) diameter, 2.2N (1/2 1b.) steel ball
shall be dropped from a height of 610 mm (24 in.) to strike
three different points on radii in the bottom of the unit. The
ball shall be free of deformation, dents, gouges or other sur-
face defects.

4.3.1.2 Performance requirement. The bathtub unit
shall not show any cracks or chips in the finish surface for
each of the three series of three impact tests. Inspect for

damage after again inking as described in 3.3.1.

4.3.2 Showers. A 38.1 mm (1-1/2 in.) diameter, 2.2N
(1/2 1b.) steel ball shall be dropped from a height of 0.9 m
(36 in.) to strike three different points on flat areas in the
bottom of the unit and three different points on the_radii of
the threshold. The ball shall be free of deformation, dents,
gouges or other surface defects.

4.3.2.1 Performance requirement. The shower unit
shall not show any cracks or chips in the finish surface for
each of the two series of three impact tests. Inspect for
damage after again inking as described in 3.3.1.

4.4 Load on seats.

4.4.1 Seats. The seat*, whether it is an integrally mold-
ed part of the unit, or supplied affixed to unit by the manu-
facturer, shall be tested in accordance with the following
test procedures.

* as designated by the manufacturer.

4.4.2 Test method. A preloaded weight of 300 5 Ibs.
(1335 +£22 N force), shall be applied to the center of the seat
on a weight distribution disk 6 inches (152 mm) in diameter
covered with a 1/2 inch (13 mm) thick sponge rubber or
other suitable material between the disk and the surface to
be loaded. Leave the load in place for 2 to 3 minutes to
allow settlement of the seat. Ten (10) to fifteen (15) minutes
after removing the preload, reapply the 300 1b. (1335 N
force) load for not less than 2 minutes.

4.4.3 Performance requirement. After the test there
shall be no cracking in the surface of the seat, or in the
event the seat is attached with fasteners or other types of
retainers, there shall be no cracks or other sign of failure
where the seat is attached or the seat itself.

4.5 Loads on rim and bottom of bathtubs, and on
threshold and bottom of showers.

4.5.1 Bathtub units shall be tested to Section 4.5.4 and
either Section 4.5.2 or 4.5.3. Shower Units shall be tested
to Sections 4.5.2 and 4.5.4.

NOTE: Bathtub units which use foam for structural sup-
port shall be tested to Section 4.5.3.

4.5.2 Test method for load deflection. A preload
weight of 1335 + 22N (300 = 5 1bs.) shall be applied to the
center of the bottom of the unit on a weight distribution disk
76.2 mm (3 in.) in diameter covered by a 13 mm (1/2 in.)
thickness of sponge rubber or other suitable soft material
between the disk and the surface being loaded. Leave the
load in place for 2 to 3 minutes to allow for settlement of
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