
"Concrete Reinforcement for a 
Sustainable Future".

www.barch ip.com

Mining With BarChip Macro Synthetic 
Fibre Concrete Reinforcement

REINFORCED WITH



Make The Change 
To A Better 
Reinforcement 
System

�� ��



BarChip Inc. has a simple vision – 
revolutionise the world of concrete 
reinforcement.
For over 100 years the technology behind concrete reinforcement has barely changed. 

It's expensive.

It suffers from corrosion.

It's time consuming and labour intensive.

It's dangerous to install.

Our BarChip synthetic fibre concrete reinforcement is cheaper, tougher, safer, longer lasting and 
more environmental friendly than any known reinforcement system. 

The time of expensive, high maintenance steel reinforcement is over. Join thousands of 
companies already using the macro synthetic fibre concrete reinforcement system and make the 
change to a better reinforcement today.

Replacing Steel 
Reinforcement in 
Concrete.



About BarChip Inc.

BarChip Inc. is the world's leading developer of macro synthetic 
fibre concrete reinforcement. 

BarChip Inc. combines the world class plastics technology 
capabilities of Hagihara Industries and the industry leading 
concrete technology expertise of BarChip under one roof. 

BarChip Inc.’s Yoshiaki Hagihara;

“We believe that we must always continue to evolve, to become a 
valuable company for the sake of society and mankind. Through 
the economic, engineering performance and environmental 
benefits delivered by BarChip reinforcement, we can increase 
our positive impact on society. BarChip has been built on the 
promise of high performance, manufacturing quality and above 
all customer service.”



Our Services

BarChip is a solutions provider, 
not just a fibre supplier

Design Support
Ensuring Correct Standards
Specification Requirements
Determining Performance Requirements
Structural Design
Finite Element Analysis
Design Manuals

Mix Design Support
Aggregate Proportioning
Additive and Admixture Selection
Batching Process Support
Batching Audits
Guidance on Slump and Workability 
Adjustments for FRC 

Application Support
EFNARC Nozzleman Certification
Nozzleman Review
Equipment Review
Process Review
Guidance on Finishing Techniques

Quality Control
Equipment Review
Sampling
Testing Programs
Process Review
Analysis of Test Results



What is BarChip Synthetic Fibre?

BarChip synthetic fibre is a high performance polypropylene fibre used as structural 
reinforcement in concrete and shotcrete.

The BarChip reinforcement system works by distributing hundreds of thousands of high 
tensile strength fibres throughout the entire concrete mix, each one stronger than steel and 
bonded to the cement matrix. They reinforce every part of the concrete structure, front to 
back and top to bottom, leaving no vulnerable unreinforced concrete cover

The BarChip reinforcement system is engaged at the exact point it’s needed, reducing the 
onset of micro cracking, preventing crack propagation and minimising crack widths. The 
end result is a concrete structure that is more durable, more ductile and faster to produce. 

The latest advances in polymer technology, engineering design and manufacturing 
techniques have been incorporated into BarChip synthetic fibres to deliver a concrete 
reinforcement that is unequalled in usability, durability and service performance.

BarChip Fibre Benefits
• Redistributes load - increased ductility / toughness
• Eliminates corrosion - long term durability
• Reduces maintenance costs and rehabilitation closures
• Eliminates set-up of steel mesh
• Up to 70% reduction in carbon footprint compared to steel
• Safer and lighter to handle than steel
• Reduces wear on concrete pumps and hoses
• Reduces development cycle times
• Is UV stabilised to resist solar deterioration
• Comes in weather proof packaging on multi-stack UPVC pallets

BarChip synthetic fibre increases 
the post crack flexural capacity 
of concrete and can be used to 
replace steel reinforcement in 
concrete.

High Dosage

Low Dosage

Plain Concrete
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Up to 450,000 BarChip 
fibres are evenly 
distributed in every 
cubic metre of concrete. 
Not one will ever suffer 
from corrosion. 

�� ��
Product Features (see PDS and SDS at www.barchip.com for more details)

Characteristic BarChip 48 BarChip 54 BarChip 60 BarChip R50 BarChip R65 Standard

Fibre Class II For structural use in concrete, mortar and grout EN 14889-2

Tensile Strength 640 MPa 640 MPa 640 MPa 610 MPa 610 MPa JIS L 1013/ISO 2062

Young’s Modulus 12 GPa 12 GPa 12 GPa 10 GPa 10 GPa JIS L 1013/ISO 2062

Anchorage Continuous Embossing

Base Material Virgin Polypropylene Virgin and Recycled Polypropylene

Alkali Resistance Excellent

Length 48 mm 54 mm 60 mm 48 mm 65 mm

CE Certification 0120 - GB10/79678 0120 - GB10/79678

ISO 9001:2015 Certification 0044943



When Performance Matters, Choose BarChip Synthetic Fiber.

Reduction in Carbon 
Footprint

Increase in Sprayed 
Concrete Application 

Speed

Reduction in Fibre 
Handling Costs

Increase in Precast 
Production Speeds

Reduction in 
Corrosion

Increase in Daily Floor 
Completion Rates

70%

25%

100% 50%80%

50%

Reduction in Equipment 
Maintenance

Reduction in Precast 
Concrete Costs

60%40%

BarChip Fibre Concrete Delivers Results:



www.barchip.com

Delivering Corrosion Free Concrete 
and Shotcrete In: 

• Hard Rock Ground Support

• Soft Rock Ground Support

• Portal Openings

• Slope Stabilisation

• Slab on Grade

• Roadways

• Railway Track Slab



BarChip Synthetic Fibre Eliminates 
Steel Corrosion & Embrittlement

Relationship between the average reduction of 
minimum fibre diameter and saturation period for 
the flexural specimens (Kosa and Naaman, 1990).

Post crack performance of BarChip macro synthetic fibre reinforced shotcrete 
is not affected by exposure or corrosion, however steel fibre reinforced 
shotcrete suffers a substantial loss in performance after just 7 months 
(Bernard, 2004).

DiNoia and Rieder (2004) – “As age increases from 7 to 180 days, the 
drop-off in load bearing capacity as a function of deflection occurs more 
rapidly with increasing age… At 180 days, the drop-off in load bearing 
capacity is very dramatic (for steel fibre reinforced shotcrete)”.

Energy uptake up to 5mm and 25mm displacement vs. time 
(Bjontegaard et al., 2014)

Corrosion in steel fibre reinforced concrete  leads to a loss of fibre cross section, which causes a rapid loss of post crack 
performance.

Late age strength gain in concrete results in a brittle, snapping failure of steel fibre, a process known as embrittlement.

References can be found in BarChip Technical Note: Durability and Long Term Performance of Fibre Reinforced Concrete.



Over 40 years of published research supports a simple fact;

”...it is not realistic to expect a service life of 100 
years...in aggressive environments with steel 
fibre” (Nordström 2016). 

1. High quality polypropylene macro synthetic fibres, 
such as BarChip, do not suffer from the effects of 
corrosion and maintain performance regardless 
of known exposure conditions, even in large crack 
widths;

2. Uncracked steel fibre reinforced concrete specimens 
are largely unaffected by corrosion, however once 
cracks are formed, performance deterioration as a 
result of corrosion is rapid;

3.  Steel fibre corrosion results in a loss of fibre diameter 
at the crack opening. The rate and amount of 
corrosion increases as the crack width increases;

4.  Crack widths greater than 0.10 mm lead to significant 
rates of deterioration of steel fibre as a result of 
corrosion, because the crack width affects the time of 
corrosion initiation; 

5.  Corrosion of steel fibre reinforcement results in a 
significant change of the failure mode, changing from 
a ductile pull out failure to a brittle snapping failure, 
causing rapid loss of toughness. This is referred to as 
corrosion induced brittle failure; 

6.  Embrittlement of steel fibre reinforced concrete 
occurs due to late-age strength gain, causing the 
bond between the concrete matrix and the fibre 
to exceed the fibres’ tensile strength, changing the 
failure mechanism from a ductile pull out to a brittle 
failure caused by rupturing of the fibres. This is 
referred to as embrittlement induced failure;

7.  Embrittlement has been shown to occur as early as 30 
days of age and in concrete with nominal strength as 
low as 40 MPa, and has been shown to reduce post-
crack performance by as much as 50%;

8.  High quality macro synthetic fibres, such as BarChip, 
are not affected by late age concrete strength gain. 
In contrast they show improved performance with 
age and strength gain. However, one study indicates 
that low quality synthetic fibres may be affected by 
embrittlement effects;

9.  BarChip fibres can be used as an alternative to steel 
reinforcements with significant associated benefits 
such as improved durability, reduced costs and 
increased sustainability.

Durability of Fibre Reinforced Concrete - The Facts

BarChip synthetic fibres will 
never suffer from the effects 
of corrosion.

The effects of embrittlement 
on long term performance 
can be even more severe 
than  corrosion.

Cracking in concrete leads 
to a loss in fibre diameter 
due to corrosion. A 30% loss 
can occur in as little as 10 
months, resulting in a 50% 
decrease in performance.

For more information, download BarChip 
Technical Note: Durability and Long Term 
Performance of Fibre Reinforced Concrete.



The performance of fibre reinforced concrete is generally 
determined with a simply supported beam test, such as

• ASTM C1609
• EN 14651

Simply supported beam tests are typical for 
applications such as precast tunnel segments, 
cast in-situ linings and rail track slabs.

1. The beam test yields a stress-strain relationship 
for a small deformation range and provides 
data for service considerations. 

2. The beam test is statically determinate 
and provides basic values for design.

3. The beam test produces a single crack which develops 
and eventually leads to failure due to strain localisation.

4. The failure mode of a beam test is 
a cross-sectional failure.

A beam test is a low deformation test (up to 4 mm central 
displacement) and thus, does not provide information for 
larger displacements that can be found in sprayed concrete 
linings. 

Best Practice For Testing 
Fibre Reinforced Concrete

The performance of fibre reinforced shotcrete should always 
be measured using a panel test. Recognised tests are;

Continuously Supported Panel: 

• EFNARC
• SIA 162/6
• NB7
• EN 14488-5

Round Determinate Panel: 

• ASTM C1550

Toughness, or energy absorption capacity, is the first and 
most basic requirement for fibre reinforced shotcrete in 
order to provide sufficient performance data at larger 
deformations. For sprayed concrete linings, a panel test 
which measures energy absorption is the more relevant test 
method to represent the working and failure mechanism of a 
fibre reinforced shotcrete lining.

Panel tests are statically indeterminate (hyperstatic), just as 
the lining itself is, allowing stress redistribution and multiple 
cracking and thus, represent the structural behaviour of the 
fibre reinforced shotcrete lining significantly better than a 
simply supported beam. 

Panel tests have a significantly lower variability than beam 
tests because a much larger cumulative crack length 
develops. As such the meaningfulness and the reliability of 
panel testing is much higher and requires fewer specimens 
per set to yield reliable results. 

Testing Fibre Reinforced Concrete Testing Fibre Reinforced Shotcrete

The cross-sectional failure mode of a typical 
beam test with a single crack does not reflect 
the behaviour in a shotcrete lining, but is 
suitable for most civil concrete structures. 

A panel test is the most suitable test for sprayed 
concrete as it is statically indeterminate, allows 
for multiple cracking and most accurately 
represents a shotcrete lining

For more information, download BarChip Technical Note: 
Best Practice for Testing Fibre Reinforced Shotcrete



Design of Fibre Reinforced 
Shotcrete and Concrete 

The design of fibre reinforced shotcrete linings is largely 
based on energy absorption capacity in ultimate limit 
state (ULS) obtained from panel test results. Multiple 
bodies have developed guidelines or standards for the 
use of fibre reinforced shotcrete;

• EFNARC

• NB7

• EN 14487

• EN 14488

• ACI 506.1R

• Shotcreting in Australia 2nd Edition 

Internationally the most common design approach is 
based on the Q-System developed and expanded upon 
by Barton and co-workers over many years.

Permanent support recommendations based on Q-values and span/
ESR with correlating energy absorption requirements as based on 
panel testing.

2016 saw the release of multiple guidance documents for the 
design of fibre reinforced segmental tunnel linings.

• ITA’s ITAtech Guidance for Precast Fibre Reinforced 
Concrete Segments Vol 1 Design Aspects

• ITA’s WG 2 Twenty years of FRC Tunnel Segment 
Practice: Lessons learnt and proposed Design 
Procedure

• BSI’s PAS 8810 Tunnel Design – Design of Concrete 
Segmental Tunnel Linings – Code of Practice

The performance specifications in these design guidance 
documents are based on beam testing. 

Commonly, N-M interaction diagrams are used to analyse the 
moment capacity of fibre reinforced concrete linings. 

For special cases BarChip’s experienced team can provide 
detailed finite element analysis (FEA) for our synthetic fibre 
reinforced segments, which prove performance over the entire 
life of the structure.

FE Analysis of the Harefield to Southall 
gas transfer tunnel.



Region Organisation Standard / Code

International International Organisation for Standards ISO 9001 Quality Management Systems

International Organisation for Standards ISO 14001 Environmental System

RILEM TC 162-TDF Test and design methods for SFRC

fib fib Model Code 2010 - Final Draft

International Tunnelling Association Independent testing by WG12 sprayed concrete committee 2007

ICC Evaluation Service Acceptance Criteria For Concrete With Synthetic Fibres 2003

ITAtech Guidance For Precast Fibre Reinforced Concrete Segments - Volume 1: Design Aspects.

Europe European Harmonised Standards EN 14889-2:2006 Fibres for Concrete Part 2 Polymer fibres – Definitions Specification and Conformity

European Harmonised Standards EN 14845-1:2007 Test Methods for Fibres in Concrete - Reference Concretes.

EN 14845-2:2006 Test Methods for Fibres in Concrete - Effect on Concrete.

European Harmonised Standards EN 14487-1:2005 & EN 14487-2:2007 Sprayed Concrete

European Harmonised Standards EN 14488-1 to EN 14488-7 Testing Sprayed Concrete

CE Certification Polymer fibres for structural use in concrete, mortar and grout

EFNARC European suite of specifications for sprayed concrete

ERMCO Ready Mix Concrete Guidance to Fibre Concrete. Properties, Specifications and Practice in Europe

Swedish Standards Institute SS 812310:2014 Fibre Concrete - Design of Fibre Concrete Structures

UK Concrete Society TR65 Guidance on the use of macro synthetic fibre reinforced concrete

Concrete Society TR34 Concrete industrial ground floors - 4th edition

British Tunnelling Society BTS Specification for Tunnelling Third Edition 2010

British Standards Institution PAS 8810:2016 Tunnel design - design of concrete segmental tunnel linings - code of practice 

w w w . b a r c h i p . c o m

BarChip Macro Synthetic Fibre Reinforcement

  Conformity in World Markets

www.barchip.com

Norway Norwegian Tunnelling Society Publication No 17. Underground Openings - Operations, Maintenance and Repair 2008

Norwegian Geotechnical Institute Using the Q-system - Rock mass classification and support design, 2015

Austria Austrian Society for Concrete and 
Construction Technology 

OVBB Guideline fibre reinforced concrete, 2008

Austrian Society for Concrete and 
Construction Technology

OVBB Guideline sprayed concrete, 2004

Austrian Society for Concrete and 
Construction Technology

OVBB Guideline inner shell concrete, 2006



Region Organisation Standard / Code

Russia NOSTROJ 2.27.125-2013 National Association of Builders Fibre Reinforced Concrete - Design Code for Construction of 
Transport Tunnels

Poland ITB Polish Technical Institute Certification for use in structural applications

Singapore LTA MW/0/1 Materials and workmanship specification for civil and structural works

Italy National Research Council CNR-DT 204/2006 Guide for the design and construction of fibre reinforced concrete structures

Spain Spanish Code on Structural Concrete Instruccion de Hormigon Estructural (EHE-08)

USA ASTM ASTM D7508/D7508M – 10 Standard Specification For Polyolefin Chopped Strands For Use In 
Concrete

ASTM ASTM C1116/C1116M - 10a Standard Specification For Fiber-Reinforced Concrete

ASTM ASTM C1399/C1399M - 10 Standard Test Method For Obtaining Average Residual Strength Of Fiber 
Reinforced Concrete

ASTM ASTM C1609/C1609M - 10 Standard Test Method For Flexural Performance Of Fiber Reinforced 
Concrete (Using Beam With 3rd-Point Loading)

ASTM ASTM C1550 - 12a Standard Test Method For Flexural Toughness Of Fiber Reinforced Concrete 
(Using Centrally Loaded Round Panel) 

American Concrete Institute ACI 360R-10 Guide To Design Of Slabs On Ground

American Concrete Institute ACI Committee 506 Fiber Reinforced Shotcrete

American Concrete Institute ACI Committee 544 Fiber Reinforced Concrete 

Maine Department of Transportation Qualified Product Concrete and Bridge Items

Florida Department of Health Qualified Product Sewage Treatment Concrete

National Concrete Burial Vault Association Qualified Product for Precast Burial Elements

Chile Chilean Cement and Concrete Institute Chilean Guide of Projected Concrete - Shotcrete, 2nd Edition, 2017

Chilean Cement and Concrete Institute Manual of Industrial Floor Design, 2017

Australia Concrete Institute of Australia Recommended Practice - Shotcreting in Australia 2nd Edition, 2010

Institute of Public Works Engineers 
Australia

Standard Drawings for Paving Works

Queensland Main Roads Main Roads Project Specific Technical Standard Shotcrete Specification

Queensland Rail Stone and Concrete Slope Protection Standard Specification

Saudi Arabia SGS Certificate of conformity for commodities and products to be exported to the Kingdom of Saudi 
Arabia

Japan Japan Concrete Institute Standard JCI S 001:2003 Method of test for fracture energy of concrete by use of notched beam

Japan Society of Civil Engineers JSCE-SF4 Method of tests for flexural toughness of steel fibre reinforced concrete, Concrete Library 
International no.3, 1984,    pg 58-61.

Japan Society of Civil Engineers Standard specification for concrete structures, 2012 “materials and construction”

Japanese Industrial Standards JIS A 6208:2015 Polypropylene Short Fibers for Concrete

India Tunnelling Association of India / Central 
Board of Irrigation and Power

Publication no.326 Guidelines for fibre reinforced shotcrete, 2015

Nigeria Standards Organisation of Nigeria Certificate of Conformity

w w w . b a r c h i p . c o m



Are You Meeting Your Low-Carbon Economy Targets?
The European commission on climate action has set in place a low carbon economy road map that suggests;

• By 2050, the EU should cut greenhouse gas emissions to 80% below 1990 levels

• Milestones to achieve this are 40 % emissions cuts by 2030 and 60% by 2040

• All sectors need to contribute

BarChip Synthetic Fibres Reduce Your Carbon Footprint.

Carbon Case Study - Permanent Sprayed Concrete Lining
Research has shown that SFRS cannot be expected to achieve a service life of 120 years in aggressive environments 
(Nordström 2016). To achieve this service life significant rehabilitation works need to be performed which would greatly 
increase the carbon footprint of the project. BarChip has analysed this carbon footprint for a nominal 8.5 m wide by 6.5 m 
high 50 km tunnel. 

A savings potential of 31,469,363 kg of embodied carbon exists  over 50 km of tunnelling works, simply by switching 
to BarChip synthetic fibre reinforcement. That's equivalent to;

6,647 
Passenger cars driven for one 

year.

9,987 

Tonnes of waste recycled instead 
of land filled.

4,647 

Homes electricity use for one 
year.

72,858 

Barrels of oil consumed.

815,565

Tree seedlings grown for 10 
years

251

Acres of forests preserved from 
conversion to cropland for one 

year

How much carbon would you save by choosing 
BarChip synthetic fibre reinforcement?

 Steel Fibre
kg CO2e

Rehabilitation Concrete 
2 x 25%  (kg CO2e)*

Rehabilitation Steel 
2 x 25% (kg CO2 e)*

Total CO2 over 
120yrs (kg CO2e)

6,973,670   22,422,881  3,486,834  32,883,385

*Research by Nordström (2016), E., 2016. “Evaluation after 17 years with field exposures of cracked steel fibre reinforced shotcrete”. 
Rock Engineering Research Foundation, BeFo Rapport 153 Stockholm, ISSN 1104-1773 (in Swedish)

 BarChip Fibre
kg CO2e Rehabilitation Concrete Rehabilitation Steel Total BarChip 

(kg CO2e)

Total Carbon 
Saving

(kg CO2e)

 1,414,022.40 Not Required Not Required  1,414,022.40  31,469,363 



Environmentally 
Friendly Concrete 
Reinforcement
�� ��
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BarChip fibre:
• Removes the need for workers to operate under 

unsupported ground

• Eliminates risk of failure due to corrosion or 
embrittlement

• Enables controlled movement

• Allows for large displacements in critical ground 
conditions

• Allows for visual inspection of problem areas

• Decreases the risk of equipment damage or injury 
from rebound

• Decreases the risk of injury from manual handling 
and placement of mesh

• Reduces the risk of spalling

Rock bursts and rock falls have always 
been the most challenging safety hazard 
in underground mining operations, 
often resulting in the most serious 
consequences. Layout, regional support, 
exclusion zones, remote equipment 
and specified working procedures are 
all methods used to lower risks on site, 
however adequate ground support is 
still the most effective in-situ method for 
controlling the risk of rock fall.

Fibre reinforced shotcrete is widely 
recognised as the most effective means of 
rock support due to it’s speed of delivery, 
economy, safety and durability. The graph 
below shows the reduction in fatalities, 
injuries and working days lost on site in 
Australia since fibre reinforced shotcrete 
was introduced in the early 1990’s. 

BarChip synthetic fibre reinforced 
shotcrete delivers many safety 
advantages beyond just rock fall and rock 
burst risk reduction. 

© The West Australian School of Mines

BarChip Synthetic Fibre Reinforced Shotcrete 

Delivers Many 
Safety Advantages 

Beyond Just Rock Fall and Rock Burst Risk Reduction





Creep is a material property to deform 
permanently under sustained loads. It 
occurs as a result of long term exposure 
to levels of stress that are below the yield 
strength of the material.  

Creep of FRC may occur when a cracked FRC 
section is subject to tensile stresses that are 
sustained for a significant amount of time. 
Macro synthetic FRC (MSFRC) generally 
exhibits larger tensile creep strain than 
steel FRC (SFRC) when subject to sustained 
tensile stresses, at least across narrow 
cracks in mature concrete (Mackay & Trottier 
2004). 

Mackay J. & Trottier J.-F. 2004, state that;

“While cracked synthetic FRC can be 
expected to experience larger total creep 
deflections than cracked steel FRC, the 
difference is not large. For the bulk of FRC 
applications, synthetic FRC can be used to 
replace steel FRC with no adverse affects 
due to creep”. They further state that, “test 
data seems to indicate that both steel and 
synthetic FRC specimens would satisfy 
serviceability requirements found in most 
reinforced concrete structural designs”. 

While the isolated magnitude of creep 
is greater for macro synthetic fibre than 
for steel fibre, the creep coefficient of the 
composite is still well within acceptable 
limits and just as importantly MSFRC does 
not suffer creep rupture but stabilises in the 
long term like steel fibre so that isolated 
fibre creep becomes insignificant (Asquapro 
2015).

Once stabilised, the dominant mode of FRC 
creep is then due to fibre pull-out, which 
is the same characteristic that occurs in 
steel FRC sections. At this stage the creep 
deformations of both macro synthetic 
and steel FRC are the same (Bernard 2010, 
Mackay & Trottier 2004).

Current research and experience shows 
that macro synthetic fibres can be used as 
the sole reinforcement of temporary and 
permanent linings when they are subject to 
moderate bending moments in combination 
with sustained axial loading, such as that 
which occurs in an arch shotcrete lining 
(Gonzalez et al. 2014).

A multivariate analysis of experimental 
results from more than one hundred FRC 
prismatic specimens tested under sustained 
flexural loads for at least 90 days has been 
carried out within the frame of RILEM 
TC 261-CCF: Creep behavior in Cracked 
Sections of Fiber Reinforced Concrete. 
The results reveal that differences in fibre 
material do not play a direct determining 
role on the response of cracked FRC 
sections under sustained flexural loads. 
Rather, their influence is on the flexural 
toughness of the material, which in turn 
affects the creep response (Garcia-Taengua, 
E. et al. 2016).

Providing an enormous energy absorption 
capacity or flexural toughness, macro 
synthetic fibres are a more cost effective 
and durable alternative to conventional 
steel and steel fibre reinforcement.

Both Steel and Synthetic FRC Structural Elements 

Would Satisfy Serviceability 
Requirements 
Found In Most Reinforced Concrete Structural 
Designs
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SYNTHETIC FRC CAN  
BE USED TO REPLACE  
STEEL FRC WITH 

NO ADVERSE
AFFECTS 
DUE TO CREEP

REINFORCED WITH
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Dewatering Systems
Simple Solutions

By following one or more of these  

simple and low cost solutions 

floating fibre should pose 
no problems for any of your 
dewatering processes.



Ensure pump pick ups are below 
the water line.

Run all development water 
through a fine mesh bulka bag 

before it reports to mono pumps or 
back into service.

Education
Ensure the work force is not only informed of the benefits provided by 
BarChip fibres, but also on the importance of “keeping an eye” on both 
face pumps and level pumping stations. This will ensure any potential 
problem does not get out of hand.

Reduction in Rebound
Good spraying technique can reduce rebound by 50-70%, improve 
ground support performance and provide significant cost savings. 
Accurate nozzle distance (1 to 2 m from face), correct nozzle angle (90 
degrees to substrate), correct air pressure and volume (10 – 12 m3/min 
at a minimum of 100 psi ) and an optimum mix design will all help to 
minimise rebound.

Equipment Washout
Equipment should never be washed out in the vicinity of sumps. Always 
use a dedicated wash out area or a place where the washed out material 
cannot get into the dewatering system.

Sump Maintenance
Additional attention needs to be paid to the sumps to stop pumping 
issues brought about by fibre. This additional attention has the added 
advantage that if done correctly the pump maintenance costs could 
actually reduce as excess mud and other non pumpable material is also 
managed.

Mucking
By adjusting the mucking procedure you can not only reduce the 
potential for getting fibre into the dewatering system but also reduce the 
cycle time.

After the blast, bog between 50 – 70 %  of the development end then 
mobilize the shotcrete. On completion of shotcreting finish the bogging 
or mucking out. This will remove a large percentage of rebound.

Filters / Screens & Switches
The advantage of a floating fibre is that if the water level is kept above 
the pump inlet the fibre will never enter the pump. This can be achieved 
by having switches that will turn off the pump once the water in a sump 
drops below a certain level. 

Filter baskets can be placed on the pumps in order to capture any fibres 
prior to being sucked into the system. The recommended mesh size is 
600 microns. Soil mesh screens can also be placed in the water flow 
to capture fibres before they enter the dewatering system. Projects 
to incorporate soil mesh screens include Ridgeway Mine Australia, 
Perseverance Mine Australia, Silver Swan Mine Australia, and the Devils 
Slide road tunnel USA.

Reduce Fibre Dosage Rates
BarChip has long recognised the potential issue of floating fibres in 
dewatering systems. For this reason we have worked with clients to 
increase fibre performance and decrease our dosage rates. Since our first 
fibre, BarChip has reduced the dose rate required to meet 450 Joules by 
more than 70%.

Fabricate pump filter 
“baskets”. Ensure the 
screen size won’t let 
synthetic fibres pass 

through, but will allow 
for adequate water 

volume.

Wrap face pump pick ups in fly wire 
screen or similar.





BarChip Inc.’s ‘future fibre’ research and development program has 
always focused on increasing fibre performance levels. 

In 2002, 9 kg of the best performing synthetic fibre was required to 
achieve the same results that can now be achieved with just 4 kg of the 
latest generation BarChip fibre.

In an effort to match BarChip performance levels, other fibre suppliers 
recommend using higher dose rates of their fibres. 

At BarChip, we understand the potential negative effects associated 
with adding more fibre to your mix design which is why our focus is 
always ensuring maximum performance at the lowest possible dose 
rate.

BarChip Understands 
the potential negative effects associated 

with adding more fibre to your mix design.

• Lower costs
• Reduced rebound
• Less fibre reporting to dewatering facilities
• Less fibre reporting to process infrastructure
• Improvement in shotcrete mix design
• Reduced freight and storage
• Easier handling with reduced bag weight

BarChip spends more on product development than other 
synthetic fibre supplier in the world. Since our inception this 
commitment has resulted in:

• A 219% increase in energy absorption performance
• A 68% reduction in dose rate required to meet 450 Joules
• The reduction in bag sizes from 9 kg to 3 kg
• The lowest cost per joule fibre on the market

Benefits of Lower Dose Rates



Make The Change To A 
Better Reinforcement 
System

- Doesn’t Corrode

- Saves Time & Money

- Improves Performance

BarChip has a simple vision 
- revolutionise the world of 
concrete reinforcement. For 

over 100 years the technology 
of concrete reinforcement has 
barely changed. We set out to 

create a new reinforcement 
for the 21st century. We 

created BarChip synthetic fibre 
reinforcement.

OUR VISION
We believe that long term 

business relationships can only 
be sustained by a commitment 
to provide the highest quality 

products and services. We 
make sure to understand your 

concrete, know the performance 
requirements and work with you 

to get the right design and the 
right performance outcomes.

OUR PROCESS
When you work with BarChip you 

know that your concrete asset 
has been reinforced to the latest 

engineering standards. It will 
never suffer from corrosion. It will 
be cheaper and quicker to build. 

It will be safer and it will keep 
performing throughout its entire 

design life. 

YOUR PRODUCT

BarChip Inc.

Disclaimer: This information has been provided as a guide to performance only, for specific and supervised conditions. The user is advised 
to undertake their own evaluation and use the services of professionals to determine the product suitability for any particular project or 
application prior to commercial use. ISO 9001:2015. BKLMIN_2019_2. © BarChip Inc. 2019.

Distributors are located in other regions. For contact details visit www.barchip.com.

BarChip Inc.
info@barchip.com
Australia: +61 1300 131 158 
N. America:  +1 704 843 8401 

EMEA: +353 (0) 1 469 3197
Asia: +65 6835 7716
S. America: +56 2 2703 1563
Brazil: +55 19 3722 2199 

www.barch ip.com


