


Applications for High-Rise Buildings
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GFRC wall of 157,000 sq. ft having large smooth reveals and a medium textured An 18-story building uses column covers and spandrel panels of GFRC. False joints
exposed aggregate finish. Lightweight GFRC panels allowed the long spans. break up the surfaces into 6 ft by 5 ft blocks and give the desired architectural effect.

e GFRC Panel Installation Method

First using ARG-contained mortar install flexible
anchor rod to GFRC panel while it is wet. This
anchor rod is to be welded to steel stud. Flexible
anchor rod absorbs expansion or shrinking of the
GFRC panel.

@ Characteristics of Installation Method

1. Flexible anchor allows size change of GFRC
panel, leaving no constraint on the panel.

2. Without ribs, light weight has been achieved.

3. Both light-weight steel frame and the space of
anchors give the superior wind pressure resis-
tance required for 30 to 40 floor building.

4. There is enough flexibility to withstand an

earthquake. Example of GFRC Panel




Chopped Strands

High Integrity Type

High integrity-type Chopped Strands disperse keep-
ing itself as strands in a matrix of calcium silicate
slurry, cement slurry, etc.

e Standard Specification
Type Code Length
—_ ACS(O(PH-901X 0.5,0.75,1.0in(13,19,25mm)
ig T : s
Integrity _ACS-._ C H-530X 1.5 in (38mm)
ACS()(OH-350Y 0.5in (13mm)

= Cut length in mm

Packaging —— 44 |b Bags. Total pallet weight varies
according to fiber length.
Recommended use — premix, casting.

e Applications

Building —Railings, parapetts, flooring, roof-
ing, ceiling, stucco, surface bonding,

etc.

Civil engineering- Cable troughs, soil revertment unit,
etc.

—~Garden furniture, artificial stones,

Others

coping, fences, calcium silicate

board, external lendering, etc.

Balcony railings of a hotel

Calcium silicate board and
cover

GFRC Applications using Chopped Strands
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Dispersible Type

Dispersible-type Chopped Strands disperse info fila-
ments in a matrix of calcium silicate slurry, cement
slurry, etc.

e Standard Specification

Type Code Length

Dispersible ACS()()S-750 0.25, 0.5in (6,13mm)

() = Cut length in mm

Packaging 44 |[b Bags.
Recommended use — Hatschek method, casting.

® Applications
Building
Others Calcium silicate heat insulator,

Fire-proof drain pipes

asbestos replacement products

Exrerror wall

Exterior wall




Fabrics

Net

In case of GFRC production by the spray-up or
premix methods, net is used to reinforce the
areas which need mechanical strength to pre-
vent sagging.

e Standard Specification
Code Number  Weight (oz/ft?) Length (yards)

TS5X5 0.26 55
TD10X 10 - 0.26 110
TD5 x5 0.48 55
LW110 0.36 110

Note: TS = single-strand TD = double-strand

Width 3.3 feet
Recommended use — Spray-up or spray-up with combina-

tion of premix.

{ 'i.:i / ﬂj

Stadium ceiling Buddhist temple gable

GFRC
Applications using Fabrics
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What is ARG Fiber?

Developed by Nippon Electric Glass, Co., Ltd. in
cooperation with Kanebo, Ltd., ARG Fiber is a high-
quality alkali-resistant glass fiber containing a high
percentage of Zirconia (ZrOz). The alkali resistance of
glass fiber used as a reinforcing material for cement is
determined by the Zirconia (ZrO2) contents in the
glass. The higher the ZrOzcontent, the greater the
alkali resistance. (See Figure 1.)

NEG's ARG Fiber contains min. 19% ZrO2, as shown
in Fig.1, which was made possible by its original
glass composition as well as the unique Direct Melt
Method using an all-electric furnace.

Figure 1: Alkali-resistivity of Glass and ZrOz Contents
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Figure 2: Comparison of Alkali Erosion in ARG Fiber and
E-type Glass Fiber

* ARG Fiber

i i
Without treatment Held at 176°F for 200 hours
in saturated cement solution

» Conventional Glass Fiber (E-type)

Held at 176°F for 200 hours
in saturated cement solution

Without treatment
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Figure 3: Stable Manufacturing Zone High Zirconia Glass
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The figure shows the range of compositions which ensure the
stable manufacture of high-Zirconia glass. The stable manufac-
turing zone is shown as the inside of the polyhederon. When
Zirconia content exceeds 17% it causes difficulty in glass man-
ufacturing. However, when LizO and Kz0 coexist in a certain ratio,
the manufacture of alkali-resistant glass fiber with 19% Zirconia
becomes passible. (U.S.A. PATENT 4,140,533)

Table 1 Properties of NEG's ARG Fiber

B tem Unit Properties
Density S  pef 170
Fiber Diameter inch 0.00053
Tensile Strength psi morethan1.85x105
Young's Modulus psi 1.1x107
Strain . % morethan 1.5
Weight! E\HG Fiber % 0.85
g:f‘s“‘ - g[gysg%ber % 105
tivity_ Tensile? ~ ARGFiber % L
Strength  E-ype
Retention glass fiber % 14

W;ight loss rate (%) of strand, held at 176 F for 200 hours in saturated cement
solution

Tensile strength retention rate (%) of cement paste applied strand, held at 122°F
for 300 hours in 100%RH

1
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Characteristics of GFRC

GFRC, alkali-resistant glass fiber reinforced cement,
has many superior properties compared to ordinary
cement products. It is widely used as a building and
civil engineering material.

® Features of GFRC

1. Good bending strength

2. Good impact strength

3. High toughness and cracking resistivity
4. Light weight due to thin forming

5. Allows free design

Valued after 28 days cure
Standard composition

e Properties of GFRC

2 Spray-up Pramix Plain
em
i Unit  Method  Method  Mortar
Fiber Percent wi 9% 8 3 2=
Specific Gravity (dry stata) pef 110-135 105-130 120-145
MOR* psi 3500-5000 1400-2800 700-1100
Bending LopP* psi 1000-1800 1000-1800 700-1700
Strength )
Modulus.af < 10%psi 2.1-36 2,034 2136
Elasticity
Tensila uTs* psi 1400-2100  B50-1650 400700
Strangth BOP* psi 700-1000 700-1000  400-700
Strangth Compressive outward psi B000-14000 5000-11000 S000-BOOO0
Strength inward psi 5000-11000 5000-11000 5000-8000
outward psi 3500-5000 1400-2800  250-700
Share inward psi 1000-1700  700-1400  250-700
Strength
betwesn layers pai 250-500 500-B50 250-700
Charpy Impact strength in.bfin® BO-140 50-110 5-10
Poisson's Ratio 0.3 0.3 0.3
Watar Absorbing Ratio % 10-16 10-15 9-14
Wator 7y
Shrinking Ratio {dry state] Y 0.1-0.2 0.1-0.2 0.05-0.15
Thermal Conductivity Btuf-h-F 0.5-09 0.5-0.9 0509
Heat Thurlrlal Expansion A0-4FF i e A
Coefficient
Fire Incombustibifity incombustible building material
125Hz 27
Transmission Loss
(GFRC thickness of 0. inch) 250 3
Sound  Test at Sonics Lab., db 500 35
Musashi Institute of 1000 ag
Technology
2000 40

*MOR Modulus of Rupture
“LOP Limit of Proportionality
*UTS Ultimate Tensile Strength
*BOP  Bend-Over Paoint

@ Stress-strain Curves of GFRC

6,000+ .
GFRC Forming: Spray-up Method
Fiber Percent: 5 wt.%
4 Values after 28 days cure
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GFRC acts as an elastic solid up to point A (Limit of Proportionality). The
curves between A (LOP) and B (MOR) illustrate the fact that only glass fiber
contributes to the reinforcement, which is the main characteristic of GFRC's
high impact strength.

e Bending Strength of GFRC Used with Net

1. Comparison in Direct Spray-up Method

Wi Nt TDS <5

0

1,000 2,000 3,000 4,000 5000 6,000

Bending Strength (psil

2. Comparison in Premix Method

0
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Bending Strength (psil

Thickness of GFRC—0.4inch
Glass Fiber—Rovings
chopped in 1inch 5 wt.%
Location of net—0.08 inch
from tensile side

No. of sheets of net

—Place 2 sheets in

parallel position

Age—28 days, standard
composition

e wer
0.32
0.08

Thickness of GFRC-0.4inch
Glass Fiber—Chopped
Strands in 1inch 5 wt.%
Location of net —0.08 inch
from tensile side

No. of sheets of net

—Place 2 sheets in

parallel position

Age—28 days, standard
composition
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Overseas Subsidiary :

E Nippon Electric Glass America, Inc.

650 East Devon, Suite 110, Itasca, Illinois 60143, U.S.A.
Phone:630-285-8500
Fax:630-285-8510

For Further Information, please contact:

ARG Division

2604 West Marshall Drive, Suite 102, Grand Prairie, Texas
75050, U.S.A.

Phone:972-602-1740

Fax:972-602-1760

URL:http://www.negamerica.com/

E Nippon Electric Glass Co,.Ltd.

Glass Fiber Division, Sales

1-14, Miyahara 4-chome, Yodogawa-ku, Osaka 532-0003, Japan
Phone:(International)81-6-6399-2724
Fax:(International)81-6-6399-2731
URL:http://www.neg.co.jp/arg/index_en.html

. Glass Fiber Division, Production of Nippon Electric Glass Co.Ltd. is
Q¥ | certified to comply with the requirements of 1ISO8001 of Quality
| Management System regarding the design/development and
),# manufacture of continuous glass fiber products, such as rovings,
150 9501 chopped strands and yarns.
L hakel® Certificate No.JOA-OM4854

The Otsu, Fujisawa, Shiga-Takatsuki, Notogawa, and Wakasa-
Kaminaka Plants, and the Precision Glass Center of Nippon Electric
Glass Co.,Ltd. are all certified to comply with the requirements of
15014001 of Environmental Management System.

Certificate No.JOA-EM0506

®Specifications are subject to change whithout notice.
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