
GFRC 
Custom molded architectural castings for exterior applications



Formglas is a proud member of the United States  
and Canada Green Building Councils

Arc Limited is one of North America’s leading manufacturers of custom Glass Fiber 

Reinforced Concrete (GFRC) architectural elements.

Lightweight, durable and providing tremendous design flexibility, GFRC by Arc is 

often specified instead of traditional precast concrete in commercial construction for 

architectural components such as wall panels, window spandrels, façades, column 

covers, window headers, fountains, balustrades, cornices and artistic masonry forms 

and shapes. Replication of natural stone in a variety of colors and textures is possible 

when GFRC is specified. GFRC is also widely recognized as a superior alternative 

to imported terra cotta and stone for use in historical restoration where reproducing 

elements and achieving an aged appearance is required.

Located in Leetsdale in the Greater Pittsburgh Area, Arc’s 60,000 square foot 

production and storage facility is within a day’s drive to locations throughout the Eastern  

United States.

A little bit about us

Arc & Formglas are ready to serve you anywhere in the world. 

Manufacturing Headquarters,  
Toronto, Canada

Manufacturing Facility,  
Shenzhen, China

Representative Offices 
throughout USA, 
Canada, Central and 
South America

Representative Offices throughout 
Europe, Asia and the Middle East

Manufacturing Facility, 
Mexicali, Mexico

Regional Sales Office, 
Dubai, UAE

Manufacturing Facility, 
Pittsburgh, Pennsylvania 



Enduring Elegance

Oglebay Hall, West Virginia University
Morgantown, WV 
Entrance  
Design: Perfido Weiskopf Wagstaff + Goettel



The Arc  advantage

The Experience Advantage
Arc Limited is one of North America’s leading manufacturers of custom Glass Fiber Reinforced Concrete 

(GFRC) architectural castings. Formglas is proud to have acquired a GFRC company with an impeccable 

track record, deep industry experience complementing its own, a stable management team and workforce, 

and a shared belief in its core values of excellence, integrity, creativity, teamwork and fairness. With an 

average company tenure nearing two decades, Arc’s team is among the most experienced in the industry. 

The R&D Advantage
Arc and Formglas have a long history of exploring advances in materials and production processes. More 

than 100 years of combined in-house experience is supported by recognized testing facilities, industry 

consultants and suppliers from around the world who collaborate and contribute their expertise to our in-house 

R&D efforts. The result of our commitment to innovation is simple. Arc is more likely to find cost-effective, 

practical solutions and achieve results faster and better than its competition.

The Global Advantage
With broad international experience and a well-established network of product marketing professionals on 

four continents, we understand local market dynamics, have experience transporting products around the 

globe, and can support multi-location material programs for international accounts in sectors such as retail 

and hospitality.

 Tennessee Courthouse, Lafayette, LA, Decorative Heads, Design: Diana Moore



The Material Advantage

GFRC is a portland cement-based composite reinforced with randomly dispersed alkali-resistant glass fibers 

and polymer emulsions. The fibers serve a purpose similar to the reinforcing steel in reinforced concrete.  

The glass fibers add flexural, tensile and impact strength allowing for the production of strong and durable, 

yet thin and lightweight, cladding panels for all types of buildings. Light weight GFRC allows for reduced 

transport, structural and foundation costs, in addition to fast installation. 

The Tooling Advantage
No other GFRC company in North America can match Arc’s pattern and mold making capabilities.  

Large projects, with complex dimensions requiring tight tolerances, and/or compressed project timelines 

require a GFRC provider that delivers products made right the first time, on time. Complementing Arc’s  

in-house tooling and mold making department is Formglas’ four decades of experience producing patterns 

and molds to tight tolerances for architectural products and its accompanying resources around the world.

 Over 35,000 square feet in Toronto is strictly dedicated to tooling and mold making with a team of more  

       than 40 people, in an ISO 9001:2000 certified manufacturing facility 

 Six 5-axis large platform CNC milling stations are capable of producing dimensionally accurate patterns  

 or “plugs” used to make molds 

 Most current versions of CATIA (software most commonly used for design by some of the best known  

 architects and in the aerospace industry) and MasterCam are used to make 3D models and program  

 CNC machine tool paths 

 In-house sculptors are capable of making original, designer/Formglas creations, exact reproductions   

 of existing pieces, or sculpting replications that are then used for mold manufacturing, where historic   

 replication or sculptured details are required (see Arc’s Restoration brochure for more information) 

 Advanced finishing techniques and technologies allow faithful replication of limestone, textured and/or  

 color swatches, etc.   

The Arc  advantage

 Tennessee Courthouse, Lafayette, LA, Decorative Heads, Design: Diana Moore



Above: University of Arts Philadelphia, PA 

Columns, Balusters, Moldings and Arches 

Design: Cope Linder Associates

applied
GFRC

GFRC has more than three decades of proven performance. 

Energy efficient, sound and fire resistant, it is widely used on 

hospitals and medical centers, hotels and condominiums, office 

buildings and retail centers, educational and civic buildings, 

casinos, and specialty use buildings such as sports arenas and 

parking garages. 

Typical applications by Arc include (but not limited to): cornices, 

spandrels, friezes, casings, columns, pilasters, balustrades, 

simulated block, and panels.

  Left: Hudson River Museum, Yonkers, NY

       Archway, Spandrel Panels, Ribbed Panels

       Design: Archimuse/Studio Rai       

Ralph Lauren, Chicago, IL

Upper Cornice and Parapet



Inset Top Left: Edward Bennett Williams 
Law Library, Washington, DC 
Radius Decorative Panels 
Design: Hartman-Cox Architects

Right: Ethan Allen, New York, NY  

Pilasters and Window Surrounds

Design: The Phillips Group (TPG)

Inset Top Middle: Gewirz Student Building 
Washington, DC 
Railing Panels and Caps 
Design: Hartman-Cox Architects     

Inset Top Right: Bond Building 
Washington, DC 
Cornice and Brackets 
Design: Shalom Baranes Architects     



Endless

GFRC can be produced in a vast array of colors or textures. While architects and end users often choose 

traditional, lighter tones (that resemble limestone or match traditional grey precast), the latest technology in 

pigments allow darker or more vibrant colors to be achieved.

When choosing a more robust color, consideration must always be made for natural fading caused by UV 

exposure, the tendency for efflorescence to be more visible (if or when it appears, and is not washed away 

by rain), and magnification of slight colour differences between components that may occur because of 

natural variations in the base raw materials. All of these conditions are virtually undetectable when using 

lighter colors.

A range of finished textures is also possible by post production sandblasting and other finishing techniques. 

The addition of fine surface aggregates can, at times, provide an interesting, aesthetically pleasing final 

appearance.

Arc will always produce samples for architect approval prior to the commencement of a project. A control 

sample is then used by Arc’s mix designers and production team to ensure tight quality control and near 

perfect adherence to the approved and desired color and finish. However, some color variation between 

parts is to be expected.

choice of colors 
and textures



1501 M Street

Washington, DC

Curved Spandrel Infill Panels

Design: Hartman-Cox Architects



Project Cost Estimation   
Upon receipt of project drawings and scope details, 

our team of project estimators will prepare a detailed 

quote outlining quantities and any available options 

including value-engineering opportunities. A general 

manufacturing lead time estimate will be provided.

Project Award  
Final commercial terms, scope, and delivery times 

are reviewed and finalized.

Sample Preparation / Approval  
Samples are typically prepared for color and texture 

at the project specification stage or after the project is 

awarded and are signed off by the architect. Production 

will not begin until sample approval is obtained.

Shop Drawing Preparation  
Detailed shop drawings showing part views, 

dimensions and details, in addition to installation 

methods and procedures, are prepared using 

AutoCAD. Appropriate engineering stamps are 

obtained, and the drawings are approved by the 

customer before production begins.

Pattern Making / Tooling  
Where existing elements are not available, most new 

patterns are manufactured by 5-axis CNC machines 

to ensure accurate dimensions, crisp details, and 

rapid production. Where ornate details or the 

appearance of aging is required, Arc and Formglas’ 

experienced team of sculptors will produce the 

pattern. Most patterns are machined on furniture 

grade MDF, or are produced using clay, plaster or 

metal. All completed patterns go through a quality 

control process to ensure dimensional accuracy.

Mold Making  
Using the pattern as the positive or “plug”, a 

negative mold is produced to form the cavity into 

which the GFRC material is sprayed. A range of 

composite materials may be used to ensure the 

appropriate balance between dimensional stability, 

durability, detail reproduction, cost effectiveness and 

production efficiency. Again, control processes are in 

place to ensure that the final mold meets approved 

specifications.

process
Manufacturing



Casting Production  
The mold is first sprayed with an un-reinforced “face 

coat” of cement with integral color, which becomes 

the exterior surface of the casting. Aggregates can 

be applied in the face coat to achieve a variety of 

surface appearances. The balance of the shape is 

sprayed with an identical compound, intermixed 

with pre-cut glass fiber filaments, which provide for 

high strength in a thin section. Where the piece is to 

be used to support other masonry, the cast section 

must be back-filled with concrete or GFRC.

Frame Attachment  
A steel frame, either galvanized or with rust 

inhibitive paint applied (depending on the 

application), is bonded to the casting with flex 

anchors, which allow relative movement between 

the frame and the casting. The steel frame permits 

erection by bolting or welding it to the building 

steelwork. All completed frames are inspected for 

quality and specification adherence. Small panels 

and other small parts can be either combined with a 

steel frame back-up to create larger units, or shipped 

individually without the steel framing. 

Casting Removal  
After curing in the mold, the casting is stripped and 

further cured until ready for finishing. Undercuts or 

intricate sections are accommodated by the use of 

flexible versus rigid mold making materials.

Surface Finishing  
Since the mold face is smooth, carefully controlled 

surface sandblasting, acid washing, and other 

techniques may be used to provide the desired 

surface texture. Where aggregates are used, they 

can be exposed for special effects. Sealers and 

coatings may also be used to provide a polished 

surface appearance. Parts receive a final inspection 

before preparation for shipping.

Shipment  
Most parts (due to their size) are shipped protected, 

but uncrated. Arc will crate where required for 

long distance shipping or overseas shipment, 

or for transporting small parts without frames.  

A 3- to 4-week in-plant curing time is required 

prior to shipping. 

process
Manufacturing



Inside GFRC

GFRC parts are manufactured following the guidelines set forth in PCI MNL 128 and MNL 130. 

Fabrication of GFRC by Arc will achieve the following dimensional and performance characteristics 

when aged 28 days:  

Technical Specifications

Shell Thickness                      5/8” + 1/8” - 0” (panels)

Shell Thickness                     1” + 1/2” - 0” (terra cotta replacement stones)

Glass Fiber                           5 - 6% by weight (roving – alkali-resistant fiber)

Glass Fiber                            3 - 4% by weight (premix – alkali-resistant fiber)

Compressive Strength           6,000 psi (cube sample)

Flexural Yield Strength           900 - 1,500 psi (roving method)

Flexural Yield Strength           700 - 1,200 psi (test average – premix method)

Flexural Ultimate Strength             2,000 - 3,500 psi (roving method)

Flexural Ultimate Strength             1,400 - 1,800 psi (test average – premix method)

Weight                                   6 - 7 lbs/sq. ft.



Exceptional Exteriors

Warner Theatre Building
Washington, DC 
Light Stanchions, Soffits, Cornice  
and Decorative Panels
Design: Shalom Baranes Architects



LEED
Arc and Formglas work closely with architects and designers to develop solutions for LEED (Leadership in 

Energy & Environmental Design) construction projects. With respect to construction materials, the applicable 

LEED credits relate to construction waste reduction and the use of recycled and regional materials.

The following suggests applications of Arc products to LEED Green Building Rating Systems. Determination 

of product attributes for LEED certification is the responsibility of the LEED applicant.

MR Credit 2.1 and 2.2: Construction Waste Management

Most Arc products are custom molded to size, which results in minimal job site cutting and waste. Corrugated 

cardboard is occasionally used in packaging wherever possible, which can then be recycled. This contributes 

to a reduction of construction waste diverted to landfills.

MR Credit 4.1 and 4.2: Recycled Content

Recycled content in Arc products is calculated in accordance to the International Standards Organization 

standard ISO 14021 - Environmental Labels and Declarations referenced in most recent versions of LEED 

rating systems.

Because Arc products are custom made for a broad range of applications, and supplied in a variety of 

materials and finishes, recycled content will vary from 10% to 20%. An accurate disclosure of recycled 

content for use in a given LEED project can be made upon submission of a detailed description of application, 

finish and project drawings.

MR Credit 5.1 and 5.2: Regional Materials

Depending on which plant our products are manufactured at, and the raw materials used for a given project, Arc 

materials may be extracted, harvested and manufactured within 500 miles of a project site. Based on project 

details, we can perform preliminary calculations to determine whether this credit can apply.

Formglas is a proud member  
of the United States and 

Canada Green Building Councils



Inspired Innovation

1299 Pennsylvania Avenue
Washington, DC
GFRC Lobby Fountains
Design: Pei, Cobb, Freed & Partners 



www.formglasarc.com

Formglas International Headquarters
2 Champagne Drive, Toronto, ON, Canada  M3J 2C5
Main Line: 416.635.8030  Fax: 416.635.6588 
Email: info@formglas.com
www.formglas.com

Arc Limited
Buncher Commerce Park, Building #6, Avenue B, Leetsdale, PA, USA 15056
Tel: 412.749.1223  Toll Free: 866.940.GFRC (4372)   
Fax: 412.749.1225  Toll Free Fax: 866.941.GFRC (4372) 
Email: info@formglasarc.com
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