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Concrete fibers

Concrete fibers are materials added to concrete to enhance its properties, particularly strength,
durability, and crack resistance. These fibers, made from various materials such as steel,
synthetic polymers, glass, natural fibers, and carbon, help distribute stresses more evenly across
the concrete, significantly reducing the chances of cracking under tension.

Alender specializes in providing high-quality concrete fiber solutions tailored for diverse
construction needs. The use of concrete fibers has gained significant attention in recent years
due to their ability to improve the structural performance of concrete. Applications range from
industrial floors and pavements to architectural elements and precast products.

The advantages of incorporating concrete fibers include enhanced crack resistance, increased
durability, improved load-bearing capacity, and reduced maintenance costs. Additionally, they
offer versatility across various applications, making them ideal for both residential and
commercial projects.

As a leader in the industry, Alender emphasizes the importance of selecting the right type and
dosage of fiber to achieve optimal performance. By leveraging advanced concrete fiber
technology, Alender helps clients build resilient structures that meet modern demands while
ensuring long-term sustainability and cost-effectiveness. There are several types of concrete
fibers:

1. Steel Fibers

Steel fibers are commonly used in various construction applications to improve the
performance of concrete, particularly in terms of strength, toughness, and resistance to
cracking. Here are some key features and benefits of using steel fibers in concrete:

I Key Features:

}. Material Composition: Steel fibers are manufactured from high-strength steel and
are available in a variety of shapes, including hooked, straight, and crimped designs.
These fibers typically range in length from 0.5 to 2 inches, with varying diameters,
allowing for customization based on project requirements. The choice of shape and size
influences the bonding and mechanical properties of the concrete.

. Dosage: The quantity of steel fibers added to the concrete mix is highly adaptable,
generally falling between 0.5% and 2% by volume. This dosage is tailored to the
specific application and the desired performance characteristics, such as enhanced
strength, crack resistance, or durability. Proper dosage ensures optimal performance
without compromising workability.

Y. Aspect Ratio: The aspect ratio, defined as the ratio of fiber length to diameter, plays
a critical role in determining the effectiveness of steel fibers in concrete. Higher aspect
ratios typically improve tensile strength and toughness by providing better
reinforcement within the matrix. However, they require careful handling during mixing
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¢, and placement to avoid issues like balling or uneven distribution, ensuring consistent
performance.

| Benefits:

1. Enhanced Toughness: Steel fibers significantly improve the toughness and ductility of
concrete, allowing it to absorb more energy before failure.

2. Crack Control: The addition of steel fibers helps control both plastic and drying shrinkage
cracking, leading to improved durability and longevity of the concrete structure.

3. Increased Load-Bearing Capacity: Steel fibers contribute to the load-bearing capacity of
concrete, making it suitable for heavy-duty applications such as industrial floors and
pavements.

4. Improved Impact Resistance: Steel-fiber-reinforced concrete exhibits better resistance to
impact loads, making it ideal for applications where dynamic loading is a concern.

5. Reduced Maintenance Costs: Structures made with steel fiber-reinforced concrete typically
require less maintenance over time due to their enhanced durability.

I Applications:

Steel fibers enhance concrete toughness, ductility, and crack resistance, improving durability
and lifespan. They increase load-bearing capacity for heavy-duty applications like industrial
floors and pavements, offer superior impact resistance for dynamic loads, and reduce long-term
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maintenance costs. These benefits make steel fibers a cost-effective solution for stronger, more
durable concrete structures.

2. Polypropylene Fibers

Polypropylene fibers are synthetic fibers made from polypropylene, a type of thermoplastic
polymer. They are commonly used in concrete to enhance its properties, particularly in terms
of crack resistance and durability. Here are some key features and benefits of using
polypropylene fibers in concrete:

I Key Features:

1. Composition: Polypropylene fibers are lightweight and have a high tensile strength. They
are resistant to chemical attacks, moisture, and UV radiation.

2. Length and Diameter: These fibers come in various lengths and diameters, typically ranging
from 6 mm to 12 mm in length.

3. Dosage: The dosage of polypropylene fibers in concrete typically ranges from 0.1% to 0.5%
by volume, depending on the specific application and desired properties.

I Benefits:
1. Crack Resistance: Polypropylene fibers help control plastic shrinkage cracking that occurs
during the curing process. They also reduce the occurrence of drying shrinkage cracks in

hardened concrete.

2. Improved Durability: The incorporation of polypropylene fibers enhances the overall
durability of concrete, making it more resistant to impact, abrasion, and fatigue.

3. Enhanced Workability: Polypropylene fibers can improve the workability of concrete
mixtures, making them easier to place and finish.

4. Lightweight: Being lightweight, these fibers do not significantly increase the overall weight
of the concrete mix.

5. Cost-Effective: The use of polypropylene fibers can be a cost-effective solution for
improving concrete performance without substantial increases in material costs.

I Applications:

* Industrial Flooring: To enhance the durability and crack resistance of warehouse and factory
floors.

» Pavements: For roads, parking lots, and driveways where enhanced performance is required.
* Precast Concrete Products: Such as panels, blocks, and pipes.

* Shotcrete: In tunneling and slope stabilization projects.
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3. Glass Fibers

Glass fibers are versatile, high-performance materials widely used in construction,
automotive, aerospace, and marine industries. Made from finely drawn strands of glass, they
are known for their high strength-to-weight ratio, durability, and adaptability.

Overview of Glass Fibers:
Glass fibers are produced by melting silica sand, limestone, and alumina at high temperatures
(1,400-1,600°C) and drawing the molten glass into thin fibers. There are three main types:

V. E-Glass: The most common type, offering good electrical insulation and cost-

effectiveness.
Y. S-Glass: Provides higher strength and thermal resistance, ideal for demanding

structural applications.
Y. C-Glass: Designed for chemical resistance, suitable for harsh environments.

Characteristics of Glass Fibers:

o High Strength: Excellent tensile strength makes them effective reinforcements in
composites.

o Lightweight: Lighter than metals, reducing the overall weight of structures.

e Corrosion Resistance: Resistant to chemicals and environmental factors, enhancing
longevity.

e Insulation Properties: Good thermal and electrical insulation capabilities.

¢ Non-combustible: Contributes to fire safety in construction materials.

Benefits in Construction:

V. Enhanced Mechanical Properties: Glass fibers improve tensile strength, flexural
strength, and impact resistance in concrete and polymers.
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Y.

Durability: Resistant to weathering, UV radiation, and chemicals, ensuring longer-
lasting structures.

Versatility: Can be molded into complex shapes, enabling innovative architectural
designs.

Cost-Effectiveness: E-glass fibers are affordable compared to materials like carbon
fibers.

. Weight Reduction: Lightweight nature reduces material costs and simplifies

handling.

Applications in Construction:

Y.

Concrete Reinforcement: Glass fibers enhance tensile strength and reduce cracking,
especially in thin sections or precast elements.

Glass Fiber Reinforced Polymer (GFRP): Used in beams, columns, and slabs for
their high strength-to-weight ratio and corrosion resistance.

Insulation Materials: Commonly used for thermal and acoustic insulation in
buildings.

Roofing Materials: Improve durability and weather resistance in roofing membranes
and shingles.

. Architectural Features: Glass fiber-reinforced concrete (GFRC) is used for

decorative facades, cladding panels, and intricate designs.

Repair and Strengthening: GFRP systems strengthen existing structures by
wrapping columns or beams to enhance load-bearing capacity.

Natural fibers

Natural fibers like jute, coir, and bamboo are gaining popularity in construction as
sustainable alternatives to synthetic materials. These fibers enhance concrete's
mechanical properties while being eco-friendly.

Jute Fibers: Grown primarily in India and Bangladesh, jute is biodegradable, cost-effective,
and offers high tensile strength. It improves flexural strength, reduces cracking, and is used in
concrete reinforcement for pavements and lightweight composites.

Coir Fibers: Extracted from coconut husks, coir is durable, moisture-resistant, and renewable.
It enhances concrete durability, provides good bonding, and is used in geotextiles for erosion

control

and rural housing.

Bamboo Fibers: Known for its rapid growth and high strength-to-weight ratio, bamboo is a
sustainable material that improves tensile strength and offers thermal insulation. It is used in
reinforcing concrete beams, slabs, and green building composites.

These natural fibers not only reduce environmental impact but also contribute to cost-effective,
durable, and energy-efficient construction solutions.
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5. Carbon Fibers

Carbon fibers are high-performance materials renowned for their exceptional strength-to-
weight ratio, stiffness, and resistance to chemical and thermal degradation. Composed of
carbon atoms in a crystalline structure, they are produced from precursors like polyacrylonitrile
(PAN), pitch, or rayon through heat treatments. Key characteristics include high tensile
strength, lightweight properties, stiffness, corrosion resistance, and thermal conductivity,
making them ideal for construction applications.

In construction, carbon fibers enhance structural performance, reduce weight, and increase
durability. They offer design flexibility and sustainability, often replacing traditional materials
like steel. Applications include reinforcing concrete structures, where they mitigate corrosion
issues associated with steel rebar, and retrofitting aging infrastructure using carbon fiber-
reinforced polymers (CFRP) to strengthen beams, columns, and slabs. They are also integrated
into precast concrete elements for lightweight, high-performance designs and used in bridge
construction to create corrosion-resistant, low-maintenance structures. Additionally, carbon
fibers enable innovative architectural features, such as curved surfaces and intricate designs,
combining aesthetics with structural integrity.

Overall, carbon fibers provide a durable, lightweight, and sustainable solution for modern
construction challenges, enhancing both performance and design possibilities.

6. Basalt Fibers

Basalt fibers are high-performance materials derived from basalt rock, a volcanic rock
abundant in nature. Known for their excellent mechanical properties, basalt fibers are
increasingly used in construction and civil engineering due to their unique characteristics and
sustainability.
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Overview of Basalt Fibers:

Basalt fibers are produced by melting crushed basalt rock at high temperatures (1,400—
1,600°C) and extruding the molten material into continuous fibers. Key characteristics include
high tensile strength, comparable to glass fibers, and superior to many traditional materials.
They are lightweight, resistant to high temperatures (up to 1,000°C), and chemically inert,
making them suitable for harsh environments. Additionally, basalt fibers have low thermal
conductivity, providing excellent insulation properties.

Benefits in Construction:

|.  Durability: Basalt fibers are corrosion-resistant, enhancing the lifespan of structures
and reducing maintenance costs.

Y. Sustainability: Their production is eco-friendly, requiring less energy than carbon
fibers and utilizing abundant natural resources.

I”. Versatility: Available in various forms like fabrics, roving, and composites, basalt
fibers suit diverse applications.

¢. Improved Mechanical Properties: When added to concrete or composites, they
enhance tensile strength, flexural strength, and impact resistance.

°. Fire Resistance: Their high-temperature resistance improves the fire safety of
construction materials.
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Applications in Construction:

\

. Concrete Reinforcement: Basalt fibers improve tensile strength and reduce

cracking, especially in chemically aggressive environments.

Structural Repair and Strengthening: Basalt fiber-reinforced polymers (BFRP)
retrofit aging structures, enhancing load-bearing capacity and extending service life.
Precast Concrete Elements: They improve mechanical properties while maintaining
lightweight designs.

. Geotechnical Uses: Basalt fibers are used in soil stabilization and erosion control due

to their strength and durability.

. Thermal Insulation: Their low thermal conductivity makes them ideal for insulation

in buildings.
Architectural Features: Basalt fibers enable innovative designs, allowing for
complex shapes without compromising strength or durability.
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Zip code: 9418156420
+989120706673
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