MasterFiber

The Lightweight and Strong
Concrete Reinforcement

“Thanks to its superior bonding properties to the concrete
matrix, MasterFiber from Master Builders Solutions has
enabled us to save on both production time and materials.”
Abel Medel, Technical Manager at precast manufacturer Uniblok, Toledo
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MasterFiber:
Advanced Polymeric Fiber Technology
One of the key challenges in manufacturing precast concrete is the steel
reinforcement. It is costly to purchase and requires intensive labor to form
and position. With its synthetic macrofibers, Master Builders Solutions
offers a solution that helps to improve crack control, whilst reducing the
amount of steel required.

Reinforced concrete is the most used building material.
However steel is heavy and difficult to handle – and hence
costly. Therefore, Master Builders Solutions presents a
lightweight yet strong alternative: MasterFiber, a structural
synthetic macrofiber. Mixed into the fresh concrete, the fibers
form an internal network and add superior tensile properties
to the concrete elements. The result is improved crack control
and stronger concrete.

To find the optimal mix of steel mesh and fibers, the experts
from Master Builders Solutions provide an integral service,
supporting their customers by means of structural calculations
and the installation of dosing equipment.
With its MasterFiber range, Master Builders Solutions offers
a solution that covers all fields of application from pavements
and projected concrete, to prefabricated elements and even
structural repairing activities.

Benefits at a glance:

10 % more efficient
production processes*

Lower steel consumption saves
production time, money and energy

Sustainable alternative
to steel reinforcement

Less steel enforcement is required,
reducing 20 % of CO2 emissions*

Extendend life cycle
of concrete structures

Superior bonding properties
help to control concrete cracking

Certification, documentation
and test reports
Certified in accordance with
European standards such as the
Eurocode 2 or the Model Code
for Concrete Structures

* Figures provided relate to the steel reinforcement and are based on data from a joint study with Uniblok’s precast concrete factory in Toledo, Spain
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Improving the Structural
Performance of
Concrete Structures
The addition of structural fibers in concrete, improves the
structural performance in the early ages and once hardened.
The fiber controls plastic and drying shrinkage and improves
the structural response to tensile, bending and shear
providing a ductile failure. It also improves fatigue and impact
resistance, with high impact absorption capacity as well as
better fire resistance. These improvements are achieved with
a polymer fiber technology of different natures, completely
corrosion-free, non-magnetic, and 100% alkali resistant.

MasterFiber 248 – dosing
equipment backwards

The dispersion and three-dimensional distribution of the
fiber guarantees a sewing throughout the mass of concrete,
without the existence of weak planes. Due to the specific
elasticity of the polymer, a very high compatibility and bonding
between the concrete and the fiber is obtained in all stages
of concrete hardening. In the case of partial replacements
(maintaining steel bars), this configuration allows very durable
cover with a smaller crack width and therefore minimizes the
entry of aggressive agents (CO2, chlorides). This additional
contribution permits designing
steel free concrete elements or partial substitution (eliminating
secondary rebar).
In both cases, economic advantages are obtained by the very
high durability of the element, cycle of casting, savings in
materials, and weight reduction (saving in transport).
Our technical knowledge of concrete chemistry allows us
to design the concrete mix by combining a perfect casting
process (pumping, spraying, etc.) with a maximum structural
response.

MasterFiber 248

MasterFiber
The Lightweight and Strong Concrete Reinforcement

5

Load – deflection chart
Concrete matrix
Concrete

Bonding

Fibers

FRC

Fibers
Fiber-concrete
bonding lose

Improved Structural Performance

Shrinkage control

Improved fatigue
and impact resistance

Improved fire resistance

More design freedom
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From Concept to a Tangible Solution:
The Design Process with Fiberreinforced Concrete

Concept

1

Detailing and joint treatment
In order to evaluate a total or partial replacement of the reinforcement, it is
necessary to know all the parameters that influence the structural behavior of
the element, such as dimensions, loads and type of material.

Structural response assessment

2

Once the stresses resulting from the loads acting on the element have
been determined, the mechanical performance of the section of the material
to be employed must be defined by the different methodologies available
depending on the application.

Definition and characterization of the material

3
Tangible Solution

The dosage of fibers to be used in a fiber reinforced concrete will be a
function of the flexural-tensile characteristics required and its influence
on the material workability. The characterization of the material following
standard recommendation applicable to each application will allow us to
know its mechanical performance on which the design of the reinforcement
has been based.
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Dimensioning waterfall

Element info
§ Dimensions
§ Reinforcement location

Pavement application
§ Yield line method
§ Punching shear capacity
§ Shrinkage crack width
evaluation

Fiber dosage definition
§ (fR1-fR3) = dosage/m3

Loads
§ Demolding process
§ Transport
§ Service and failure loads
§ Ground characteristics

Shotcrete application
§ Energy absorption test
§ Sectional calculation
(Axil-Bending moment)

Concrete mix
design adaption
§ Workability checking

Concrete
§ Compressive strength
§ Flexural Residual Strength values (fR1-fR3)

Precast application
§ Sectional calculation
(Bending capacity/shear strength)

Flexural performance definition
§ 3 point bending test (EN UNE 14651)
§ Barcelona Test
§ Energy absortion test (EN 14651/14488)

7

8

MasterFiber
The Lightweight and Strong Concrete Reinforcement

Reference Works
and Design Guides
Sectional evaluation
The current regulations for structural design are based mainly on:
§ Eurocode 2. Applicable in Europe
§ Model Code 10. Applicable at a global level
In this regulation and design guide, the contribution of fiber reinforced
concrete to bending, shearing and punching is
defined, based on the values of residual strength of concrete
in SLS and ULS (fR1 – fR3).
Support evaluation of the terrain
The fiber contribution in the sprayed concrete is ruled by
the indication of the Barton diagram, by means of which the
capacity of the same one is determined.

Eurocode 2 – European Standard

Model Code for Concrete
Structures – FIB 2010
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Proven Performance: Diverse Tests have
proven the Benefits of MasterFiber

EN 14651:2007

EN 14468-5

Residual strength
The residual strength values (fR1 - fR3) were
determined by the following tests:
§ EN 14651:2007
§ Barcelona Test
§ EN 14488-5.
Energy absorption
The evaluation of the structural contribution of
a fiber reinforced sprayed concrete in a high deformation
situation is determined by the test:

Barcelona Test*
* Available tests in Master Builders Solutions Construction Solutions labs.
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Abel Medel, Technical Manager at Uniblok, Toledo
and José Maria Vaquero, Senior Manager Market
Development Fibers Europe, Master Builders Solutions
enjoy a trustful relationship of cooperation.

Economic Benefits
The use of polymeric fibers allows the manufacture of
concrete elements to be more economically efficient. This
greater efficiency is a consequence of the improvement in
different influential aspects in the cost of the material:
§ Reduced costs in the casting process: to cast and
manufacture fiber reinforced concrete elements requires
less resources than using conventional reinforced
concrete, as it can reduce and / or avoid costs such as
pumping concrete (paving), labor cost of handling steel
reinforcement, filling molds faster, less number of elements
rejected by breaks in the process of demolding.
§ Higher accuracy in dimensioning of the reinforcement:
the available steel diameters do not allow a reinforcement
adjusted to the needs defined in the structural
dimensioning and in most cases there is an oversizing of
the steel reinforcement, causing waste and less production
process efficiency. Through the use of fibers, it is possible
to achieve the strictly required reinforcement by adjusting
the dosage therefore, achieving a more efficient production
process from a sustainable and economic point of view.
§ More economical material: to achieve similar mechanical
performance, the use of MasterFiber structural fibers
is less expensive than using steel fibers. Assuming,
therefore, a direct benefit.
§ Higher flexibility in production: the use of fibers allows
the production process to be more flexible thanks to the
simplification of the reinforcement creation.
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Economic Benefits

Reduced costs in the
casting process

Higher accuracy in
dimensioning of the
reinforcement

More economical
material

Higher flexibility in
production
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Improved Durability
The durability and life cycle of structures are an increasingly relevant
criteria in their design, due to the costs of maintenance, repair, affectation
of the use as well as sustainability. Based on these criteria, the addition
of structural fiber improves the durability of the concrete thanks to the
simplification of the reinforcement creation. Its combined use in partial
substitutions (with steel bars) provides compact, solid and crack-free
concrete cover (even for large coatings required in standard for 100
years of useful life). The response in service of the FRC is better when
compared to standard concrete, by obtaining a thiner crack distribution
reducing the diffusion of the aggressive agents. The use of fibers in
pipes, sewers, ports, sewage plants, canals and bridges increases the
useful life of these products.

Crack

Crack

concrete matrix tensile strenght
fibers tensile strenght
fiber reinforced concrete
tensile strenght

Fibers – Cracks distribution
1. With the use of fibers, crack propagation is stopped thanks to the
bearing capacity of the fiber. This generates a secondary crack
appearence which is much thiner.
2. Due to the E Module of PP fibers being closer to the E Module
of non hardened concrete the PP fiber is a more convenient
solution than steel reinforcement.
3. PP fibers are not subject to corrosion contrary to steel
fibers and conventional steel reinforcement.
Conventional Reinforcement

Main Crack

Secondary
Crack

Main Crack
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Conventional steel reinforcement

CICO2
O2

INITIAL CONCRETE
BEFORE CRACKING

CRACK
INITIATION

ACCELERATION
OF PENETRATION

STEEL CORROSION
FALLING OF CONCRETE
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MasterFiber
The
Alternative
Lightweight
reinforcement
and Strongfor
Concrete
concrete
Reinforcement

Our reference in Toledo, Spain
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Quantified Sustainable Benefits
Due to to the growing importance of sustainability, engineers
are required to make greater efforts to reduce the carbon
dioxide content in the structures they design. The impact
of concrete on the level of sustainability of a structure is
important and it is for this reason that the contribution of
synthetic macro-fibers, as an alternative reinforcement, has a
positive influence when compared to the use of conventional
materials such as steel.

The precast manufacturer Uniblok – a Velatia company in
Toledo, Spain – achieves extraordinary sustainable results
with their concrete by using MasterFiber. The facts below
shows comparatively the CO2 emitted to the atmosphere
according to the reinforcement used in the concrete.

See the facts:

10 %
More efficient production processes *
Up to 20% less steel is required
to provide the necessary tensile strength
properties and and improve crack behavior.

21%

More efficient production processes *
The amount of steel required is limited to the technical
optimum as the existing steel mesh section and
complementary PP fibers contribute to the tensile strength
whilst reducing the width of cracks. This saves on steel –
and thus time and money – as well as energy.

20 %
Lower Global Warming Potential (GWP) *
Less steel significantly reduces CO2 emissions. Similar
benefits are observed for other environmental impact
indicators, such as POCP (Photochemical Ozone Creation
Potential), AP (Acidification Potential) and Total Resource
Depletion, which are all reduced by between 20 to 25 %.

* Figures provided relate to the steel reinforcement and are based on data from a joint study with Uniblok’s precast concrete factory in Toledo, Spain
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Application Areas

Precast industry
Durability, efficiency, economy, safety of use, flexibility and sustainability are, among others, increasingly
important aspects in the prefabricated concrete sector. In this respect, fiber reinforced concrete
improves conventional concrete in all of them, and therefore constitutes a peculiarly appropriate
solution. From the design point of view, the use of fiber-reinforced concrete makes it possible to build
elements without limits produced by the positioning of steel rebar, allowing greater freedom of design
and, as a consequence, expanding opportunities in the market of this sector. Our elastic cementitious
waterproofing membranes are a good alternative to resin-based solutions if special chemical resistance
is not required. They are suitable for structures containing water, such as tanks and reservoirs.

Pavements and industrial flooring
One of the main applications of fiber reinforced concrete is pavements and industrial flooring.
These are particularly sensitive to cracking and, although this type of defects is almost inevitable in
concrete structures, fibers give rise to substantial improvements in the life span of these elements.
Alternatively, the mechanical properties of the polymeric fibers allow the replacement
of both conventional reinforcement and steel fibers, which have as limitations a lower durability
and efficiency from a mechanical/economic point of view.

Repair and reinforcement work
The design using durable criteria is a very recent phenomenon. Therefore, many structures are
depleting their useful life and require repair and/or reinforcement work, by means of jackets and section
enlargement. These works are carried out in complex scenarios: with structures in use, underwater or
high-altitude work, etc. That is why the total or partial elimination of the reinforcement facilitates the
work and, in turn, improves the quality of the work. In environments with a strong presence of chlorides,
the elimination of the secondary armed and the guarantee of the control of the cracking, allows the
realization of more durable repairs.

Underground construction
In the field of reinforced sprayed concrete, the main requirement is to maintain a certain level
of ductility under high deformation conditions. With this requirement, the MasterFiber fiber
range allows to improve the structural behavior of this material due to:
§ Redistribution of stress diffusion with the 3D fiber network.
§ Ability of anchorage between matrix and fiber and capacity of elongation capacity of the macrofibre.
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MasterFiber 248
Highway B-40, Barcelona

MasterFiber 249
Precast concrete. Uniblock, Toledo

MasterFiber 246
Industrial flooring, Madrid

17

18

MasterFiber
The Lightweight and Strong Concrete Reinforcement

Manage Your
Project with BIM
BIM (Building Information Modeling) is a collaborative work
methodology for the management of building projects or civil
works through a digital model. This digital model forms a large
database that allows managing the elements that are part of
the infrastructure throughout the entire life cycle.

The BIM methodology is causing a truly technological revolution
for the chain of production and management of buildings and
infrastructures. BIM has the potential to allow the information
contained in the model to be transformed into formats usable
by infrastructure operators, allowing both the exploitation and
maintenance to be performed efficiently.
Beyond modeling merely geometric elements, the different
BIM entities that make up the project also contain information
regarding the characteristics and performance of the materials
used in the design. This information can be used in global
studies of the structure, which introduce concepts such as
energy efficiency, sustainability, reuse, ..., and thus evaluate the
impact of the structure, building or construction throughout the
life cycle.
In this regard, Master Builders Solutions has opted for the
creation of BIM models of several fiber reinforced concrete
applications, such as pavements and screeds, facade cladding
panels, pipes, compression layers in elevated slabs, shotcrete
in tunneling and underground, structural repair operations, as
well as other applications and construction systems, which
can be used by architects and engineers in their projects and
designs.

Fiber reinforced concrete
section BIM object
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MasterFiber Selection Guide (Spain)
PP
Microfiber

PVA
Mesofiber

MasterFiber
022

MasterFiber
400/401

MasterFiber
246

MasterFiber
248

MasterFiber
249

MasterFiber
502

MasterFiber
503

MasterFiber
482

12

18/12

40

48

48

50

35

13

31 – 35

160

750

850

850

1000

750

200

Tensile strength
(MPa)

–

790 – 1160

400 – 450

> 400

> 400

> 1000

1200

> 3100

Elastic module(GPa)

–

30

4

>6

>6

–

–

190

Recommended Dose
(kg/m3)

0,6 – 0,9

8 – 25

3 – 10

3 – 10

3 – 10

15 – 45

15 – 45

10 – 30

Application
Length (mm)
Diameter (µm)

PP Macrofiber

Steel fiber

MasterFiber
The Lightweight and Strong Concrete Reinforcement

Application

Pavement

Residential
Comercial
Industrial

Underground
Construction

Screed
Shotcrete

Shotcrete

Precast UHPC

Panels
Manhole
Façade p.
E.Chamber

PP
Microfiber

PVA
Mesofiber

MasterFiber
022

MasterFiber
400/401

PP Macrofiber
MasterFiber
246

MasterFiber
248

MasterFiber
249
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Steel fiber
MasterFiber
502

MasterFiber
503

MasterFiber
482
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Master Builders Solutions
Offers a Full Solution Package

Structural
Calculation
Support

Concrete
Mix Design
Support

Concrete
Characterization
(Residual Value)

FULL
SOLUTION

Fiber
Dosing
Equipment

Structural calculation support:
Structural dimensioning reporting service for
each application.
Concrete characterization:
FRC characterization service (fR1– fR3 values).
Technical specification assistance:
Support in engineering offices, agencies regarding to fiber
reinforced concrete.

Technical
Specification
Assistance

Fiber dosing equipment:
Dosing equipment available to ensure fiber distribution.
Concrete mix design support:
Concrete mix design is adapted to integrate fibers without
damaging workability.

Master Builders Solutions
The Master Builders Solutions brand brings all of our
expertise together to create chemical solutions for
new construction, maintenance, repair and renovation
of structures. Master Builders Solutions is built on the
experience gained from more than a century in the
construction industry. The know-how and experience of
a global community of construction experts form the core
of Master Builders Solutions.
We combine the right elements from our portfolio to solve
your specific construction challenges. We collaborate across
areas of expertise and regions and draw on the experience
gained from countless construction projects worldwide.
We leverage global technologies, as well as our in-depth
knowledge of local building needs, to develop innovations
that help make you more successful and drive sustainable
construction.
The comprehensive portfolio under the Master Builders
Solutions brand encompasses concrete admixtures,
cement additives, solutions for underground construction,
waterproofing solutions, sealants, concrete repair & protection
solutions, performance grouts, performance flooring
solutions and solutions for on- and offshore wind energy.

Our comprehensive portfolio
Concrete admixtures
Cement additives
Chemical solutions for underground construction
Waterproofing solutions
Sealants
Concrete repair and protection solutions
Performance grouts
Wind turbine grouts
Performance flooring solutions

Master Builders Solutions
for the Construction Industry
MasterAir
Complete solutions for air
entrained concrete
MasterBrace
Solutions for concrete
strengthening
MasterCast
Solutions for the manufactured
concrete product industry
MasterCem
Solutions for cement manufacture
MasterEase
Low viscosity for high performance
concrete
MasterEmaco
Solutions for concrete repair
MasterFinish
Solutions for formwork treatment
and surface improvement

		

MasterFlow
Solutions for precision grouting
MasterFiber
Comprehensive solutions for fiber
reinforced concrete
MasterGlenium
Solutions for high performance
concrete
MasterInject
Solutions for concrete injection
MasterKure
Solutions for concrete curing
MasterLife
Solutions for enhanced
durability
MasterMatrix
Advanced rheology control for
concrete

MasterPel
Solutions for hydrophobization,
anti-efflorescence and
surface protection
MasterPolyheed
Solutions for mid-range concrete
MasterPozzolith
Solutions for water-reduced
concrete

MasterSet
Solutions for set control
MasterSphere
Solutions for guaranteed
freeze-thaw resistance
MasterSuna
Solutions for sand and gravel
in concrete

MasterProtect
Solutions for concrete protection

MasterSure
Solutions for extraordinary
workability retention

MasterRheobuild
Solutions for high strength
concrete

MasterTop
Solutions for industrial and
commercial floors

MasterRoc
Solutions for underground
construction

Master X-Seed
Advanced accelerator solutions
for concrete

MasterSeal
Solutions for waterproofing
and sealing

Ucrete
Flooring solutions for harsh
environments

QUANTIFIED SUSTAINABLE BENEFITS
ADVANCED CHEMISTRY BY MASTER BUILDERS SOLUTIONS

Let the numbers do the talking: We have portrayed some of our most eco-efficient product
solutions for concrete and precast production, construction, civil engineering, and flooring.

sustainability.master-builders-solutions.com

Master Builders Solutions Deutschland GmbH
Headquarter
Salzachstrasse 17
68199 Mannheim
admixtures-de@mbcc-group.com
www.master-builders-solutions.de

The data contained in this publication are based on our current knowledge and experience. They do not constitute the agreed contractual quality of the product and, in view of the many factors
that may affect processing and application of our products, do not relieve processors from carrying out their own investigations and tests. The agreed contractual quality of the product at the time
of transfer of risk is based solely on the data in the specification data sheet. Any descriptions, drawings, photographs, data, proportions, weights, etc. given in this publication may change without
prior information. It is the responsibility of the recipient of our product to ensure that any proprietary rights and existing laws and legislation are observed (01/2021).
® = registered trademark of MBCC Group companies in many countries
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