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Certification
SYNTHETIC FIBER REINFORCEMENT

MATERIAL CERTIFICATION

FORTA Corporation hereby certifies that each grade of our fiber reinforcement is
- manufactured of 100% virgin synthetic materials containing no reprocessed materials. In
addition, the FORTA® product grades are fully-oriented fibers, and are designed and
manufactured specifically for use in concrete.

SPECIFICATION AND CODE COMPLIANCE

The FORTA® grades of fiber reinforcement comply with the material specifications of
ASTM-C-116 “Standard Specification of Fiber Reinforced Concrete and Shotcrete”,
Section 4.1.3 and ASTM D-7508 “Standard.Specification for Polyolefin Chopped Strands
for Use in Concrete.” The FORTA® products also comply with the national building
codes, including the International Building Code, International Residential Code, BOCA
National Building Code, Standard Building Code, and Uniform Building Code. (ICC-ES
Report #ESR-2720. FORTA® products are also classified by Underwriters Laboratory
#R18552(N).

(R LD | FORTA

JORWB. LINDH CORPORATION

President

100 FORTA Drive
Commonwealth of Pennsylvania Grove City, PA 16127-6399 USA
County of Mercer 1-800-245-0306

1-724-458-5221

Subscribed and sworn to hefore me FAX:1-724-458-8331
This @& ¥ day of el _ www. fortacorp. com

NOTARY PUBLIC

Notarial Seal
Charyn L. Hamelly, Notary Public
Jackson Twp., Mercer County
Mv Commission Exoires Feb. 24, 2015
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Certification

SYNTHETIC FIBER REINFORCEMENT

MATERIAL CERTIFICATION

FORTA Corporation hereby certifies that each grade of our fiber reinforcement is
manufactured of 100% virgin synthetic materials containing no reprocessed materials. in
addition, the FORTA® product grades are fully-oriented fibers, and are designed and
manufactured specifically for use in concrete.

SPECIFICATION AND CODE COMPLIANCE

The FORTA® grades of fiber reinforcement comply with the material specifications of
ASTM-C-1116 ““Standard Specification of Fiber Reinforced Concrete and Shotcrete”,
Section 4.1.3. The FORTA® products also comply with the national building codes,
including the International Building Code, International Residential Code, BOCA National
Building Code, Standard Building Code, and Unjform Building Code. (ICC-ES Report
#ESR-2720. FORTA® products are also classified by Underwriters Laboratory
#R18552(N).

FORTA
o “”D“ CORPORATION

President

100 FORTA®Drive

Commonwealth of Pennsylvania Grove Clity, PA 161276399 USA
County of Mercer 1-800-245-0306
1-724-458-5221
Subscnbed and sworn fore me FAX: 1-724-458-8331
This _/4 ™ day of _ L 201 www.fortacorp.com
NOTARYPUBLIC
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Charyn L. Hamelly, Notary Public
Jackson Twp., Mercer County
Mv Commission Expires Feb. 24. 2015
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ACI 360R-10

Guide to Design of Slabs-on-Ground

Reported by AClI Committee 360

@ American Concrete Institute”®


http://www.concrete.org/BookstoreNet/ProductDetail.aspx?itemid=36010
http://www.concrete.org/BookstoreNet/ProductDetail.aspx?itemid=36010

ACI 360 Background

During this time, the American Concrete Institute’s Committee 360: Slabs On Ground
was in the midst of updating their design-guide document for concrete slabs, and
microsynthetic and macrosynthetic fiber developments became an important and relevant
topic of discussion. The recently-published completed document — Design of Slabs-on-
Ground ACI 360R-10" — includes many valuable reference comments and sections
regarding the developing application of synthetic fibers, and has become a go-to guide for
both specifiers and contractors who are embracing this technology on real world projects.
Following are excerpts from ACI 360R-10 and additional commentary that pertains to the
use of synthetic fibers in concrete floors.

Chapter 3 - Slab Types

Section 3.2.2 Slabs Reinforced for Crack Width Control

“Slab reinforcement can consist of bars, welded wire reinforcement sheets, steel fibers, or
macrosynthetic fibers”.

Chapter 11 — Fiber Reinforced Slabs-On-Ground

Section 11.2 Synthetic Fiber Reinforcement

[This section describes and differentiates between the two levels of synthetic fibers:
micro synthetic fibers intended for plastic shrinkage crack control used at 0.1% by
volume (1.0 — 1.5 Ibs./cu.yd), length of 1/4” to 3/4”; and macro synthetic fibers intended
for drying shrinkage crack control used at dosages of 0.2 to 1% by volume (3.0 — 15
Ibs./cu.yd.), length of 1/2” to 2-1/2”.]

Section 11.2.1 Properties of Synthetic Fibers

[In the discussion of macro synthetic fibers at the elevated dosages, this section states that
the] “flexural toughness of concrete can be increased significantly with macro synthetic
fibers”. [The section goes on to suggest that the ASTM C-1399 test method for
determining ARS (Average Residual Strength) values provides a quantitative measure
that is useful to evaluate the performance of the synthetic FRC.]

Section 11.2.2 Design Principles

[This design section also reiterates the distinction between micro and macro synthetic
fibers.] “For micro synthetic FRC, design principles are the same as used for
unreinforced concrete. Macro synthetic fibers provide increased post-cracking residual
strength to concrete slabs-on-grade, and would use the same design principles as steel
FRC”.

Section 11.2.3 Joint Details

[Historically, ACI has acknowledged a fairly conservative approach regarding the topic
of spacing between contraction joints. In the ACI 360R-06 design document, figure 5.6
in Chapter 5 — Joints, suggests a formula for spacing based on slab thickness: 24 to 36
times the slab thickness in inches. For instance, for a 6” thick slab, normal control-joint
spacing would be 144” (12°) to 216” (18’). In the newer 360 document, the spacing chart
is referenced only from a historical perspective, suggesting that unreinforced slabs should




be jointed even closer together than in the past, such as a maximum spacing of 24 to 30
times the slab thickness, or 12 to 15’ for the same 6” thick slab. The consensus
arguments for these changes centered around today’s more finely ground cements, the
prevalence of higher-shrinkage cements, smaller top-size aggregate mixes, and higher
cement dosages, all of which contribute to slab shrinkage and curling. It is also important
to note that much of the committee discussion regarding the topic of joint-spacing
acknowledged the fact that these 24” to 36” (2’ to 3’) and now 24” to 30” (2’ to 2.5°)
factors were not based on engineering calculations, but instead on years of collected data
from both successful and unsuccessful projects. These guidelines have allowed floor
designers to arrive at a comfort level for joint-spacing to minimize cracking between
joints. In Section 11.2.3, control joint practices are discussed in light of fiber-reinforced
slabs-on-ground. With regards to micro synthetic fibers in the normal low dosages for
this fiber type, recommended joint-spacing is the same as for unreinforced concrete,
which would follow the 2’ to 2.5’ rule. On the other hand, it is acknowledged that the
use of macro synthetic fibers at the elevated dosages increases the post-cracking residual
strength of the concrete.] “This material behavior permits wider/longer sawcut
contraction joint spacing”. While the 360 document acknowledges the possibility of
extending joint spacing with macrosynthetic fibers, no multiplier formula is offered to
that end.
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BELGIAN CONSTRUCTION CERTIFICATION ASSOCIATION
Founders : BBAI and SECQC

% Accredited certification body n° 021
Aarlenstraat 53 Tel.: +322238 24 11
BE - 1040 BRUSSELS Fax: +32223824 01

BCCA *

EC-CERTIFICATE OF CONFORMITY
0749 - CPD
BC1 - 251 - 2922 - 0001 - 01

In compliance with the Directive 89/106/EEC of the Council of European Communities of 21 December 1988 on the
approximation of laws, regulations and administrative provisions of the Member States relating to the construction
products {Construction Products Directive - CPD), amended by the Directive 93/68/EEC of the Council of European
Communities of 22 July 1993 and Regulation (EC) No 1882/2003 of the European Parliament and of the Council of
29 Septerber 2003, it has been stated that the construction product

FORTA FERRO 54

placed on the market by

Forta Corporation
Forta Drive 100
US - 16127-6399 GROVE CITY

and manufactured at the factory located at

Forta Corporation
Forta Drive 100
US - 16127-6399 GROVE CITY

is submitted by the manufacturer to a factory production control and to the further testing of samples taken at the
factory in accordance with a prescribed test plan. The approved body BCCA has performed the initial type-testing for
the relevant characteristics of the product and the initial inspection of the factory and the factory preduction control
and performs the continuous surveillance, assessment and approval of the factory production control.

This certificate attests that all provisions under the responsibility of the approved body concerning the attestation of
conformity and the performances described in annex ZA of the standard

EN 14889-2:2006

were applied and that the factory production control systems fulfils the prescribed requirements.

This certificate was first issued on 01/08/2008 and remains valid as long as the conditions laid down in the
harmonised technical specification in reference and the manufacturing conditions in the factory and the FPC itself are
not modified significantly and latest on 30/06/2018. On any substantiated request, BCCA will give information about

the validity of the certificate.
g )
il
|
C l

4 ir. Benny De Blaere
«_.56‘? General Manager

Brussels, 24/06/2013
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RHEINISCH- I

WESTFALISCHE .

TECHNISCHE I E I
HOCHSCHULE

AACHEN INSTITUT FUR BAUFORSCHUNG AACHEN

UBEREINSTIMMUNGSZERTIFIKAT
Reg.-Nr. U-413 -1 /1

This is to confirm, according to § 2 Sec. 2 N°. 2 of the building order NRW that the
polymer fiber

»FORTA-FERRO*"

of the manufacturing plant  Grove City

FORTA CORPORATION

100 FORTA DRIVE

GROVE CITY, PA- 16127 - 6399
USA

according to the results of the production control and the third party control carried out
by the notified inspection body

Institut fir Bauforschung
RWTH Aachen
Schinkelstr. 3

52056 Aachen

confirms to the specifications set in the approval of the DIBt number

Z-3.73-2031 from 11-21-2011.

The producer has thus the right to mark this product with the mark of conformity (U-
sign) according to the conformity sign order.

o 1 f?"\ f
" 2 e f\\ f
3 2 CL/LL}
.-.-: I:-_’I--d'.‘-\-lll 1:|5|i © l\ll. 5 L e
Aachen, den 04-25-2012 8 LI ] e,
o U) XE) &5y
PG, AT SN Prof. Dr.-Ing. W. Brameshuber
el e Leader oft he certification body
institut fiir Bauforschung Aachen Vermittlung +49 (0) 241 80-9 51 00
Univ.-Prof. Dr.-Ing. W. Brameshuber Postfach - 52056 Aachen Telefax +49 (0) 241 80-9 21 39

Univ.-Prof. Dr.-Ing. M. Raupach Schinkelstralte 3, 52062 Aachen www.ibac.rwith-aachen.de



FORTA

STANDART, CERTIFICATE OF CONFORMITY
and TEST REPORTS

FORTA-FERRO fiber fittings are suitable to the standart Specification
and TS EN’s necessities for ASTM C-1116 with Fiber Reinforcement and
the shotcretes.

The test reports have been taken for the usage in Turkey from DSI

[TAKK Department], ITU, ODTU and YTU [Construction Materials
Laboratories) universities.

«» CE Certificate has been taken
»» has the American Health Report
= TS EN 14889-2 / 2006

=+ ASTM C1609 / C1609M-10

(The establishment of bending performance with the
loading method with 3 point for the concrete with fiber reinforcament]

=» ASTM C1399-07

(The average Residual Resistance Test on the Concrete with the fiber reinforcement)

> ASTM C 1399-98 Residual Resistance

»» JCI SF4 Equivatent Vatue Bending Resistance

: &y /-
= P, ; & ,‘Té:—-“‘\_
\ ,ﬁ — 3 , '/ ST

www.forta-fibers.com
info@forta-fibers.com



Material Data Sheet

May be used to comply with

OSHA'’s Hazard Communication Standard,
29 CFR 1910, 1200, Standard must be
consulted for specific requirements.

U.S. Department of Labor

Occupational Safety and Health Administration
(Non-Mandatory Form)

Form Approved

OMB No. 1218-0072

IDENTITY (As Used on Label and List)
FORTA-FERRO®

NOTE: Blank specs are not permitted. If any item is not applicable, or no information is

available, the space must be marked to indicate that.

Section I

Manufacturer’s Name
FORTA Corporation

Emergency Telephone Number
800-245-0306 or 724-458-5221

Address (Number, Street, City, State, and ZIP Code)
100 Forta Drive

Telephone Number for Information
800-245-0306

Grove City, PA 16127-6399

Date Prepared
September 1, 2009

Signature of Preparer (Optional) Jeffrey B. Lovett

Section II — Hazardous Ingredients/Identity Information

Hazardous Components (Specific Chemical Identity: Common Name(s))

Other Limits
Recommended

OSHA PEL ACGIH TLV % (Optional)

Polypropylene (CsHg)N

Non-Hazardous Ingredients 100%

This product has been evaluated and does not require any hazard warning on the label under OSHA criteria.

Section III — Physical/Chemical Characteristics

Boiling Point N/A Specific Gravity (H,O = 1) 091
Vapor Pressure (mm Hg.) Melting Point
N/A 325 -335°F
Vapor Density (AIR = 1) Evaporation Rate
N/A (Butyl Acetate = 1) N/A
Solubility in Water Components Cas #
Insoluble Polypropylene 9003-07-0
Appearance and Odor
Gray in color; odorless
Section IV — Fire and Explosion Hazard Data
Flash Point (Method Used) Flammable Limits LEL UEL
N/A N/A N/A N/A

Extinguishing Media

Agents approved for Class A hazards (e.g. foam, steam) or water fog.

Special Fire Fighting Procedures
None

Unusual Fire and Explosion Hazards
None

(Reproduce locally)



Section V — Reactivity Data

Stability Unstable Conditions to Avoid
Stable X N/A
Incompatibility (Materials to Avoid) Strong oxidizing agents.

Hazardous Decomposition or Byproducts
N/A

Hazardous May Occur Conditions to Avoid
Polymerization

Will Not Occur X N/A

Section VI — Health Hazard Data

Route(s) of Entry: Inhalation? Skin? Ingestion?
None Hazardous N/A N/A N/A
Health Hazards (Acute and Chronic) None
" Carcinogenicity: NTP? IARC Monographs? OSHA Regulated?
None Hazardous N/A N/A N/A

Signs and Symptoms of Exposure N/A
Medical Conditions
Generally Aggravated by Exposure N/A
Emergency and First Aid Procedures Eye: Flush eyes with plenty of water. Get medical attention if condition persists.

Skin: Wash exposed skin with soap and water.

Inhalation: N/A

Ingestion: If a large amount is swallowed, get medical attention.
Section VII — Precautions for Safe Handling and Use
Steps to Be Taken in Case Material is Released or Spilled Contain and remove by mechanical means.
Waste Disposal Method Place in appropriate disposal facility in compliance with local regulations.
Precautions to Be Taken in Handling and Storing N/A
Other Precautions N/A
Section VIII — Control Measures
Respiratory Protection (Specify Type) Not Required
Ventilation Local Exhaust Not Required Special ~ Not Required

Mechanical (General) Not Required Other Adequate ventilation if processed by heat.
Protective Gloves Not Required. However, use of protective gloves is good Eye Protection Not Required. However, use of eye protection is
Industrial practice. Good industrial practice.

Other Protective Clothing or Equipment Not Required. However, use of protective clothing is good industrial practice.
Work/Hygienic Practices Use general work/hygienic practices.

US G PO 1966-491-529/45775
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FORTA-FERRO® Compressive Strength - 28 days
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*All fiber specimens showed extremely ductile mode of failure
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CONCRETE
SEALANTS

8917 S. Palmer Road * PO. Box 176 = New Carlisle. Ohio 45344
Telephone (937) 845-8776 = 1-800-332-SEAL (7325) +« FAX: (937) 845-3587
Intermet Site: http://www.conseal.com
E-mail: hello@conseal.com

November 26, 2001

Bob Breyley, Jr.
FORTA Corporation
100 Forta Drive
Grove City, PA 16127

Dear Bob:

I would like to take this opportunity to validate the vacuum test results that were
performed November 6", 2001 at Holman Ready Mix, Holton Indiana. The testing was
performed on a standard 1000- gallon septic tank with FORTA FERRO structural fiber
replacing normal wiremesh and steel bars.

The concrete p.s.i. was reported to be 6000 pounds at 28 days, using high volumes of
FORTA FERRO per cubic yard. The wall thickness was 3 %” at the bottom and tapered
the 2 2" at the mid-seam. The tank walls were 67” high and length was 107"

The testing was preformed in accordance to National Precast Concrete Association’s Best
Practices Manual and ASTM-1227. The tank held 9” of mercury for 5 minutes with no
loss of vacuum, There were no visible cracks evident in the tank during the test.
Performance levels for NPCA’s Best Practices Manual and ASTM-1227 are 4” and 2"
respectively for watertightness.

Please let me know if you have any additional questions regarding the testing.

Sincerely,

Darryl E~Cloud
Sales Representative

Concrete Sealants Inc. is an ISO-9001 Registered Company
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