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PRODUCT DATA SHEET

-80/60- E
Eﬂﬁﬁ

» Description: pramix fibres are filaments | * Tensile strength:

of wire, defonjed and cut to - on the wire: minimum 1050 N/mm?
lengths, for reinforcement of - low carbon conforms to: - DIN 17 140-D9
. concrete, mortar and other - EN 10016-2 - C9D

composite materials. Dramix®
RC-80/60-BN is a cold drawn - y

wire fibre, with hooked ends, | © <©0atiNG: None
and glued in bundles.

» Technical data:



5 co¥es BLII 8 Slasis

MACCAFERRI

B joliwe solpiinn 75k 3b

TECHNICAL DATA SHEET

Rev. 02, Date 01.10.2012

WIRAND® FIBRE FF3 HS

DESCRIPTION:
Wirand cold drawn steel wire fibre FF3HS, for siructural concrete
reinforce ment

NOMINAL DIMENSION :

= Diameter D: 0./ mm
= | ength L: 50 mm
* Aspect ratio L/D: 67
et = Number of ibre/kg 2./00
1373-CFP0D-1050

MECHANICAL PROPERTIES:

Rm (Mommal tensile sirength of the wine 1200 MPa

b]} (ulfim ate strain) < 4%
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Diameter Tensile Strength(R,,) Modulus of elasticity Ultimate strain
(mm) (N/man’) (N/mm®) on
0.6 Type A: =700 200000 BT
] 077 TypeBe>1200 R [ e bad-Ha]
0.80 =530 200000 = 4%
100 =950 200000 <d%
1.10 =500 200000 = 4%

= Modulus of elasticity shall be calculated using the stress and deformation at 10% and 30% of R
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(%) (%) (N/mm?) (N/mm?) (N/mm?) (kN/mm?)

R g3 J s ;
R 7.9 1390.1 195.5
2.3 1.99 1514.9 139 1. 0.78

Dramix"

N

* Tensile strength:
- on the wire: minimum 1050 Nmm?
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Observed circular joint connection damages

Visible shear key damage
27d Heinenoord mnne




mum 26 (o o2 Jigi 0395 359 190 aallin) g CinSw Lol 53 (530 SUIY 3 ol @ “L
A . R "+

Fire resistance
Another very important aspect of a lining is its fire resistance. Roughly,
fires can be divided into cellulose fires such as occurring with wooden
materials or office furniture, etc. This type of fire starts mostly slowly
and reaches a2 maximum temperature of 1000°C. The other type are
hydrocarbon fires which develop very quickly and are able to reach
temperatures over 1300°C [10]. Infrastructure tunnels maybe subjected
to this type of fire. As a result of fire the concrete can spall, which means
that parts of concrete come off explosively

Schematised projection of the spalling mechanism [10]
Mechanical compression stresses

JrWNH““ P

non heated side
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Steel Fiber Y Sl ' 30 kg/m3

sand 0-6 mm 1085

GRAVEL 6-9.5 mm 343

GRAVEL 9.5-19 mm 348

CEMENT Oles TYPE2 450

WATER - NORMAL 155 it

ADMIXTURE WRA oS Olgy B g 3.2




The Lee Tunnel's segments were designed
utilising UnPS's extensive experience in steel
fibre reinforced concrete linings (reaching back

to the Heathrow Baggage Tunnel in 1994),
however due to the lack of design codes for
steel fibre reinforcement, the design was
validated by full scale physical modelling at the
Building Research Establishment, in Watford.




Maccaferri

FF3HS specifications according to Maccaferri

Aspect ratio (L/D)
Tensile strength of the wire

4 Equivalent shear strength

The design value of the increase in shear strength
due to steelwire fibres:

Tyg (Nmm?) - (material safety factor included).

The contribution of concrete and stirups must be
added to this contribution of the wire fibres,

Dramix® RC-80/60-BN

W - 5.0
| 2 | ow | o022 | o024 | 027 | 030 |
| 2 | o2 | o2 | o028 | 031 | 035 |
| % | o2¢ | o2 | 03 | 035 | 040 |

{1} fopmyn — mean Rexural tenside strength of plain concrete (MM,
{2} Concrate CIass COMESPONCING Wil Ty, 5 ACCORSENG 1O BNV 1882-1-1.
Baxed vaiue |0,5] is replaced by the value 0.8 in formuia (2.1},

Please also cONSUI the Dramin® guideline




o

Nominal stress vs. CMOD - C50/80 - FF3 fibers - V=0.5T%

o o~ @

Nominal stress [MPa]

= B W B

]

- - '  &MOD [mm]

SFRC beam tested to EN 14651 (left) and recorded flexural performance data (right)




Table 1 - Comparison of SFRC and Steel Bar Reinforced Concrete Segments in Singapore

Steel Bar Reinforced Concrete
Segments

Steel Fibre Reinforced Concrete
Segments

Design

Building code, Singapore Standard
CP63, is used for design

Large concrete cover (40mm) 1s
required for durability reason

No national design code for steel fibre
reinforced concrete yet. Only design
guides are available

Steel fibre is multi-directional and
evenly distributed throughout the section

Manufacturing

Care manufacture and placing of the
steel cages are required

Requires large land storage area
Inefficient production rate

Multiple handling of steel cages

No fabrication of steel cage is necessary.
Steel fibres are added in the mix at the
batch plant

No obstruction i the mould

Increased speed of production

Less labour needed

Less land required for storage

Handling and
Erection

Care must be exercised 1n
demoulding, transportation and
erection as any cracks will
compromise the durability

Segments repairs required to comply
with durability specifications

Vacuum pads should be used in handling
and lifting to minimise damage

Minor damage will not compromise the
durability

Steel fibres provide better protection to
edges of the segments
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Fig. 4 — Flexural test set-up
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Displacement tranducer 3

Displacement tranducer 1

Displacement transducer 2

Fig. 5 — Measure intrmentation
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Traditional RC

Crack patterns close to the failure




Real-Scale Structural Testing: In-Plane Compression
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