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UL
Fire Resistance Ratings for Floor Structures (Design # D974)

Technical Bulletin Overview

For floor structures that require a fire rating to the International Building Code (IBC) or National Building
Code of Canada (NBC) please refer to the following designs for ready-mix concrete made with Elemix
Additive used on typical metal deck floor structures.

UL Design # D974
UL website link click here

Chart 1
Restrained Assembly Rating 1hr 2hr 3hr
Unrestrained Assembly Rating 1lhr 1.5hr -
Unrestrained Beam Rating 1hr 1.5hr -

Test Protocols

1. Test for full scale fire resistance ratings were conducted at the UL-Northbrook facility under the
supervision of UL engineers.

2. Test protocols for the UL rating followed ASTM E119 and ANSI/UL 263 — Standard Test Method for Fire
test of Building Construction and Materials.

3. Test protocols for the ULC rating followed ASTM E119 and CAN/ULC-S101 — Fire Endurance Test of
Building Construction and Materials.

Page | 1 v.2.0-03/10/2010


http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=BXUV.D974&ccnshorttitle=Fire+Resistance+Ratings+-+ANSI/UL+263&objid=1080035908&cfgid=1073741824&version=versionless&parent_id=1073984818&sequence=1

TECHNICAL BULLETIN # 004 Iemlx

CONCRETE ADDITIVE

THE FOLLOWING PAGES HAVE BEEN REPRODUCED FROM THE UL WEBSITE. EVERY EFFORT
HAS BEEN MADE TO ENSURE THEIR COMPLETENESS HOWEVER PLEASE REFER TO
www.UL.com FOR UP TO DATE INFORMATION

@ ONLINE CERTIFICATIONS DIRECTORY

UL Online Certifications Directory
Home Quick Guide Contact Us UL.com

BXUV.D974 Fire Resistance Ratings - ANSI/UL 263

Design/System/Construction/Assembly Usage Disclaimer

e Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements
covering the installation and use of UL Listed or Classified products, equipment, system, devices,
and materials.

e Authorities Having Jurisdiction should be consulted before construction.

e Fire resistance assemblies and products are developed by the design submitter and have been
investigated by UL for compliance with applicable requirements. The published information
cannot always address every construction nuance encountered in the field.

e When field issues arise, it is recommended the first contact for assistance be the technical
service staff provided by the product manufacturer noted for the design. Users of fire resistance
assemblies are advised to consult the general Guide Information for each product category and
each group of assemblies. The Guide Information includes specifics concerning alternate
materials and alternate methods of construction.

e Only products which bear UL's Mark are considered as Classified, Listed, or Recognized.

Fire Resistance Ratings - ANSI/UL 263
See General Information for Fire Resistance Ratings - ANSI/UL 263

Design No. D974 :: July 28, 2009

Restrained Assembly Ratings — 3 Hr. (See

Item 2) @ @

Unrestrained Assembly Ratings — 1-1/2 Hr. / / Seellem 2 ‘I
Unrestrained Beam Ratings — 1-1/2 Hr. . ;'j

Load Restricted for Canadian Applications
— See Guide BXUV?7

Loading is Restricted to Light Weight
Concrete Loading Tables - (See Item 5)

Beam substitution not permitted

L]

See ltem 5
®
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1. Beam — W8x28 min size.

1A. Steel Joists — (Not Shown) — As an alternate, composite or noncomposite and welded or bolted to
end supports. May be uncoated or provided with a shop coat of paint. Designed per S.J.1. specifications
for a max design stress of 30,000 psi. Top chords shall consist of two angles measuring 1-1/2 by 1-1/2 by
0.156 in. thick. Bottom chords shall consist of two round bars measuring 0.675 in. in diam. Bearing
plates shall consist of two angles measuring 2 by 2 by 0.192 in. thick and shall be min 4-15/16 in. long.
The second web member at each end shall consist of 0.654 in. diam round bar. All remaining web
members, including the end web members, shall consist of 0.774 in. diam round bars. Bridging per S.J.I.
specifications is required when noncomposite joists are used.

2. Normal Weight Concrete — Normal weight concrete, carbonate or siliceous aggregate, with a
minimum compressive strength of 3000 psi and a minimum density of 120 pcf, concrete to be vibrated
after pour. The sand to total aggregate ratio must be between 0.5 - 0.8 by Volume. (See Item 4).

Restrained Min Concrete

Assembly Concrete Unit Concrete

Rating Hr (Type) Weight pcf Thkns In.
1-3 Normal Weight 120-126 4-1/2

3. Welded Wire Fabric — 6x6 10/10 SWG.

4. Fiber Reinforcement and Concrete Additive* - (Not Shown) — Required with Item 2. Engineered
concrete additive added to concrete mix a maximum dosage of 13.0 Ib for each cubic yard of concrete.

NOVA Chemicals Inc. — Type Elemix XE® Concrete additive

5. Steel Floor and Form Units* — Composite 1-1/2 in. deep galv units. Min gauges are Nominal 22 MSG
for fluted. The lightweight concrete loading tables must be used when calculating loading conditions
with this item.

ASC STEEL DECK, DIV OF ASC PROFILES

INC — 32 in. wide Type N-32

CANAM STEEL CORP — 24 in. wide Type P-2432 composite or Type P-3623 composite

CENTRIA — QL Series: 24 in. wide 2 in. 99, 121, AKX, NKX, TKX; 24 or 30 in. wide GKX, GKXH, GKX-A; 36
in. wide 2 in. 99, AKX, WKX; 12 in. wide NKC, TKC;

CHIA TEH CONSTRUCTION MATERIAL CO LTD — 24 or 36 in. wide Mac-Lok 3; 24 in. wide CFD-3.

CMC JOIST & DECK - MANUFACTURERS

OF UNITED STEEL DECK PRODUCTS — 12 or 24 in. wide, Types 1-1/2, 2, or 3 in. LOK-Floor; 36 in. wide,
Types 2 or 3 in. LOK-Floor; 24, 30 or 36 in. wide, Type 1-1/2 in. B-LOK; 24 in. wide, Types N-LOK.
CONSOLIDATED SYSTEMS INC — 24 in. wide Types CFD-2, CFD-3; 24, 30 or 36 in. wide Type CFD-1.5; 24
or 36 in. wide Types Mac-Lok 2, Mac-Lok 3; 24 in. wide Types B2C, B2FC, NC, NFC; 30 in. wide, Type B3C.
DECK WEST INC — 36 in. wide Type B-DW, BA-DW, 2-DW or 3-DW.

EPIC METALS CORP — 24 in. wide Types EC150, EC150 inverted, EC300, EC366, ECP150, ECP300,
ECP366; 30 in. wide Types ECB150, ECBR150; 36 in. wide Types EC156, EC266, ECP266.

GENS METALS INC — 12 or 24 in. wide Types LF2, LF3.

MARLYN STEEL DECKS INC — Type 1.5 CF, 2.0 CF or 3.0 CF.

ROOF DECK INC — 36 in. wide Types LOK-1-1/2, LOK-1-1/2R; 24 in. wide Types LOK-2, LOK-3.
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VERCO DECKING INC - A NUCOR CO — 24, 30 or 36 in. wide Types PLB, PLBCD, B, BCD, BR; 24 or 36 in.
wide Types PLW2, PLW2CD, W2, W2CD, PLW3, PLW3CD, W3, W3CD; 24 in. wide Types PLN, PLNCD, N,
NCD.

VULCRAFT, DIV OF NUCOR CORP — 24, 30 or 36 in. wide, Type 1.5 VL, 1.5VLI, 1.5VLP; 24 or 36 in. wide,
Types 2VLI, 3VLI, 2VLP, 3VLP.

WHEELING-PITTSBURGH STEEL CORP, DIV

OF WHEELING CORRUGATING CO — 36 in. wide Types 1.5 SB, 1.5 SBR; 24 or 36 in wide Types 2.0 SB, 3.0
SB, 36 in. wide Type High Strength 1.5 SBI, 36 in. wide Type High Strength 1.5 SBN.

Spacing of welds attaching units to supports shall be 12 in. OC for 24, 36 in. wide units, four welds per
sheet for 30 in. wide units. Unless specified otherwise for specific units types, adjacent units button-
punched or welded together 36 in. OC along side joints.

When a superimposed load of 250 PSF is desired the spacing of welds or button-punches shall not
exceed 24 in. OC along side joints.

The Unrestrained Assembly Rating is equal to the Unrestrained Beam Rating (See Item 6) for a max 1-1/2
Hr and is limited to the following units and limitations:

(a) min. 1-1/2 in. deep, min. 24 in. wide, 20 MSG or thicker fluted with clear spans not more than 8 ft, 9-
1/2 in.

6. Spray-Applied Fire Resistive Materials* — Applied by mixing with water in accordance with
instructions on each bag and applied in one or more coats to a final thickness as shown in table below to
steel beam surface which is free of dirt, oil or scale. The area between the steel deck and the top flange
of the steel beam shall be completely filled.

Min average and min individual density is 15 and 14 pcf, respectively. For method of density
determination, refer to Design Information Section. The thickness of the material on the Structural
Members (Item 1) shall be as follows:

Maximum Maximum Minimum Protection
Restrained Unrestrained Mtl Thkns on
Assembly Beam Structural
Rating Hr Rating Hr Members In

3 1-1/2 11/16
Maximum Maximum Minimum Protection
Restrained Unrestrained Mtl Thkns on
Assembly Steel Joist Structural
Rating Hr Rating Hr Members In

3 1-1/2 1-3/8

ISOLATEK INTERNATIONAL — Type 300, Type 300ES, Type 300N, Type 400 or Type SB.

6A. Spray-Applied Resistive Material* — As an alternate to Item 6, applied by mixing with water
according to instructions on each bag of material. Mixture can be spray or trowel applied in one or more
coats. The thickness of the mixture is dependent on the type of floor unit. See table below for
appropriate thickness. Crest areas above the beam/joist shall be filled with spray-applied resistive
material. The steel surfaces must be clean and free of dirt, loose scale, and oil. Minimum average
density of 38 pcf and minimum individual density of 35 pcf for Type 800. Min avg density of 44 pcf with
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min ind value of 40 pcf for Type M-Il. Min avg density of 44 pcf with min ind value of 42 pcf for Type TG .
For method of density determination, refer to Design Information Section, Sprayed Material.

Minimum Spray-Applied Resistive Material Thickness, in.

Maximum Maximum Minimum Protection
Restrained Unrestrained Mtl Thkns on
Assembly Beam Structural
Rating Hr Rating Hr Members In
3 1-1/2 13/16
Maximum Maximum Minimum Protection
Restrained Unrestrained Mtl Thkns on
Assembly Steel Joist Structural
Rating Hr Rating Hr Members In
3 1-1/2 2-1/16

ISOLATEK INTERNATIONAL — Types 800, M-II, or TG. Types 800, M-Il and TG Investigated for exterior

use.

6B. Spray-Applied Fire Resistive Materials* — As an alternate to Item 6, applied by spraying with water
to the final thicknesses shown below. Crest areas shall be filled with Spray-Applied Fire Resistive
Materials above the beam/joist. Steel surfaces must be clean and free of dirt, loose scale and oil. Min
average density of 13 pcf with min. ind density of 11 pcf for Types Il, or DC/F. Min avg and min ind
densities of 22 and 19 pcf, respectively, for Type HP. For method of density determination, refer to

Design Information Section.

Maximum Maximum Minimum Protection
Restrained Unrestrained Mtl Thkns on
Assembly Beam Structural
Rating Hr Rating Hr Members In
3 1-1/2 1
Maximum Maximum Minimum Protection
Restrained Unrestrained Mtl Thkns on
Assembly Steel Joist Structural
Rating Hr Rating Hr Members In
3 1-1/2 2-1/16
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ISOLATEK INTERNATIONAL — Type D-C/F, HP or Type Il. Investigated for exterior use. Type EBS or Type
X adhesive/sealer is optional.

6C. Spray-Applied Resistive Material* — As an alternate to Item 6, see tables below for appropriate
thicknesses. Prepared by mixing with water and spray-applied in one or more coats to beam surfaces
which must be clean and free of dirt, loose scale, and oil. Flute areas above the beam/joist shall be filled
with spray-applied resistive material. Min average density of 18.0 pcf with min individual density of 17.0
pcf. For method of density determination, see Design Information Section, Sprayed Material.
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Maximum Maximum Minimum Protection
Restrained Unrestrained Mtl Thkns on
Assembly Beam Structural
Rating Hr Rating Hr Members In

3 1-1/2 1
Maximum Maximum Minimum Protection
Restrained Unrestrained Mtl Thkns on
Assembly Steel Joist Structural
Rating Hr Rating Hr Members In

3 1-1/2 1-3/8
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ISOLATEK INTERNATIONAL — Type 280, 300TW, 400.
6D. Spray-Applied Fire Resistive Materials* — As an alternate to Item 6, applied by mixing with water
and spraying in more than one coat to the beam to the final thicknesses shown below. When fluted or

corrugated steel floor units are used, crest areas shall be filled with Spray-Applied Fire Resistive

Materials above the beam/joist. Steel surfaces must be clean and free of dirt, loose scale and oil. Min
avg and min ind density of 15/14 pcf respectively. Min avg and min ind density of 19/18 pcf respectively
for Types 7GP and 7HD. For method of density determination, see Design Information Section

Maximum Maximum
Restrained Unrestrained Minimum Protection
Assembly Beam Mtl Thkns on
Rating Hr Rating Hr Structural
Members In
3 1-1/2 1-1/16
Maximum Maximum Minimum Protection
Restrained Unrestrained Mtl Thkns on
Assembly Steel Joist Structural
Rating Hr Rating Hr Members In
3 1-1/2 2-3/16

ARABIAN VERMICULITE INDUSTRIES — Types MK-5.
GRACE KOREA INC — Types MK-6/HY, MK-6/HY Extended Set, MK-6s.

PYROK INC — Type LD.

SOUTHWEST FIREPROOFING PRODUCTS CO — Types 4, 5, 5EF, 5GP, 5MD, 7GP, 7HD, 8EF, 8GP, 8MD,

9EF, 9GP, SMD.

W R GRACE & CO - CONN — Types MK-4, MK-5, MK-6/HY, MK-6/HY Extended Set, MK-6s, RG.

6E. Mastic and Intumescent Coatings* — As an alternate to Items 6 through 6D. Min. size W8x28 beams
shall be primed with a phenolic modified alkyd primer a metal alkyd primer or an acrylic primer at a
nominal thickness of 2 mil. Coating spray or brush applied in accordance with the manufacturer's
instructions at the min dry thickness as shown in the table below. The thickness shown below includes
the primer thickness. The top surface of the top flange where fluted units are used must be protected
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with the coating material at the same min dry thickness at a min distance of 1 in. (25 mm) inward from
the flange tip on both sides of the beam. Mineral wool insulation optional above top surface of the

beam.
Maximum Restrained Maximum Unrestrained Minimum Dry Minimum Dry
Assembly Rating Hr Beam Rating Hr Thickness mils | Thickness mm
3 1-1/2 158 4.00

ISOLATEK INTERNATIONAL — Sprayfilm WB3, Investigated for Interior General Purpose.

7. Shear Connector Studs — Studs, 3/4 in. diam by 3 in. long, for 1-1/2 in. deep form units, headed type
or equivalent per AISC specifications. Welded to the top flange of the beam through the steel form
units.

7A. Shear Connector — (Not Shown) — As an alternate to Item 7, when steel joists are used, studs, min
1/2 in. diam headed type or equivalent per A.l.S.C. specifications. Welded to the top flange of joists
through the steel floor units. Stud Welding, as recommended by the stud manufacturer, should be
followed.

*Bearing the UL Classification Mark

Copyright © 2009 Underwriters Laboratories Inc.®

The appearance of a company's name or product in this database does not in itself assure that products so identified have been manufactured under UL's Follow-Up Service. Only those
products bearing the UL Mark should be considered to be Listed and covered under UL's Follow-Up Service. Always look for the Mark on the product.

UL permits the reproduction of the material contained in the Online Certification Directory subject to the following conditions: 1. The Guide Information, Designs and/or Listings (files) must be
presented in their entirety and in a non-misleading manner, without any manipulation of the data (or drawings). 2. The statement "Reprinted from the Online Certifications Directory with
permission from Underwriters Laboratories Inc." must appear adjacent to the extracted material. In addition, the reprinted material must include a copyright notice in the following format:
"Copyright © 2009 Underwriters Laboratories Inc.®"  Elemix is a registered trademark of Nova Chemicals Inc.

ndependent organization working for a seé Integrity, pre sion and knowledge

Elemix Concrete Additive

Elemix concrete additive utilizes advanced patented polymer technology to consistently deliver lightweight durable concrete at
structural strengths. Available globally, Elemix additive provides concrete designers and manufacturers with an edge over the
competition. Elemix additive is suitable for any application where lightweight and durability characteristics are important
including; ready mix concrete, elevated decks, toppings, grouts and fills and manufactured concrete products, including block
and precast building components.

The use of Elemix additive in concrete is covered by one or more of the following U.S. Patent Nos. 7,644,548;
7,648,574, 7.632,348; 7,658,797; 7,666,258.

Global Headquarters Technical Center
Elemix Concrete Additive Elemix Concrete Additive
NOVA Chemicals Inc. NOVA Chemicals Inc.
1550 Coraopolis Heights Road 400 Frankfort Road
Moon Township, PA 15108 Monaca, PA 15061

P: 412.490.4397 P:724.770.5539

www.elemix.com :: elemix@novachem.com

NOVA Chemicals Inc. is not and cannot be a certified testing laboratory. All information is furnished in good faith, without warranty,
representation, inducement or a |license of any kind. Ndleiguar ant ee i
purchaser d6s f or mu lormanyparticslar end us@ Materialsnetenanufeictured or supplied by NOVA Chemicals Inc.

may present hazards in handling and use.

Iemux is a trademark of NOVA Chemicals Inc. Elemix® is a registered trademark of NOVA Chemicals Inc.
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