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Agregando valor al concreto con el uso de
fibras

Grover Vargas
Propex
Bolivia
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http://www.concretenetwork.com/concrete-history/
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X =3995 psi
Y =4537 psi
Z=3439 psi

PvA_
X=3303 psi 2
Y=3812psi 1
Z =2898 psi 3

NO FIBER REINFORCEMENT
X = 1068 psi
Y = 1394 psi
Z=1139psi

CONCLUSION:

Fibermesh = strongest material
Y = strongest direction

NO FIBER
REINFORCEMENT
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"The measure
of intelligence

They must often change,

g, | 2. who would be constant
. is the ability to

change.”

m;nu R Chkiisi
https://www.edx.org/course/science-
happiness-uc-berkeleyx-gg101x-3

-

G he téc}y about guated fr(mz 2he

. I()oge a ]ob t'/dt’f/ldt;ff/’df 4 lfdr/z‘o'wl.‘tx}/
S you love, and you their authenticity.”
will never have to “Happiness is when
. work a day - what you think, - Draham Zincodn

what you say
& what you do
are in harmony.”

in your life.

- Gandhi

facebor
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"What gets us
into trouble is
not what we
don't know, it's

what we know
for sure that
just ain't so.”

/ l Iu'//"\ ]I\"/f o

babchoat.com

True wisdom comes to 3w :
each of us when we IR ' A ' -?\‘- La verdadera sabiduria
realize how little we h: \ S L%, _)  estdenreconocerla
understand about life, ) propia ignorancia.
“ H : b, Socrates

ourselves, and the
world around us.

Socrates
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Para que sirven las macro-fibras?

Para que un material fragil
sea mas Ductil




Para que sirven las macro-fibras?

Para que un material fragil
sea mas Dl_actil -
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Como trabajan las Macro Fibras?

EN-14889 Establece los requisitos para usos estructurales
y no estructurales de las fibras sinteticas.

\
5 \ )(w \%%
/ \.J,ﬁ \;\Yq\\\/\v\rl.]r- \\ /XXQCJ:

(b)Sin Refuerzo (c) Refuerzo “Estructural”

(a) Resistencia Residual

Tensile Tensile Tensile
Stress Stress Stress

Strain Strain Strain
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o ASTM C 1399 — Beam — ARS values
e ASTM C 1550 — Round Panel - Energy

e JCI — SF-4 - Beam - Equiv.
3 t’BﬂG}i’kc - Square Panel - Energy

MOR

Ry, = Str.mton/MOR
Eq. St.
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ASTM C 1550 Round Panel

LOAD-DEFLECTION DIAGRAM, ROUND PANEL TEST

40|

60 kg/m* Steel Fibre

9 kg/m® Synthetic Fibre
30

20

Load (kN)

4x4 8/8 Mesh

10

-\

0 10 20 30 40

Central Point Deflection (mm)



Como trabajan las Micro Fibras ?

Control de asentamiento plastico y exudacion

Reduce fisuracion Plastica
D e

PLAIN CONGRETE FIBROUS CONCRETE

SYNTHETIC FIBER INTERNAL SUPPORT SYSTEM

et— e

N\ AP ; I
H0  CEMENT/AGG el -t/ FIBER INTERNAL |
SlIPPORT GYSTEM

{ v ) MEN C ) & :
BLEEDWATER CEMENT/ AGG 1090 BHEG 2N | SUPPORTSYSTEM |
1.0 1.05PG 3.5 SPG 270 5PG ¥ L
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Micro-Synthetic Fibres

Principals of Tensile Strain —Early Age Concrete

Tensile Strain Capacity

Fibermesh Concrete

/

Plastic Shrinkage
Strain

TIME
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Federacion Iberoamericana
del Hormigén Premezclado

Fi

ASTM C1579 - Fibermesh 650
Crack ReductionRatio (CRR)

. O PRODLCICRES DE CEVENTC

B FM650e3 @ 5 pcy

N FM650e3 @ 3 pey

M Plain
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Fibre Materials:

> Steel

> Synthetic
> Glass

> Natural




Steel Fibers
ASTM A 820:

Deformed or Not




Synthetic Fibers
ASTM C 1116

Micro Fibers

Monofilament

Fibrilated

Macro Fibers

Monofilament |




Fiber Hybrids (Blends)

e Various lengths of same
fiber

e Blends of Micro and
Macro — same mt’l.

e Blends Steel and Micro
Synthetic fiber

e Blends of materials in a fiber
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VENTAJAS DEL REFUERZO CON FIBRA

Calidad

Productividad
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Benefits

3 Dimensional Reinforcement

Increased early-age / green strength
Increased cohesion & reduced segregation
Reduced rebound & waste material

Reduced plastic shrinkage and settlement cracking

Increased impact & shatter resistance
Chemically inert & alkali proof
Non-corrosive

Provides explosive spalling resistance

V V. V VYV V V V V VYV V

Safe & easy to handle




°CONGRESO IBEROAMERICANO Organizan: O SYASOCEM

RS

(' n
& @

DEL HORMIGON PREMEZCLADO T

Macro Fibras

Benefits

3 Dimensional Reinforcement

N .
-
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Macro Synthetic Fibres

Additional Benefits of Macro Sinthetic

e Non-Corrosive

e Safe & Easy to Handle




Consequences of Tunnel Fires

> 30 people injured
> Damage of the lining: Spalling
depth up to 35 cm

> Estimated loss: 250 million Euros ($360M)
> Time required to repair: 6 months
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Beneficios de la Microfibra contra fuego

Explosive Spalling Resistance
; o -./;‘A:'v- | :
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* Cracks (joints) form in “V” shape
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Mesh is UNDER the vapor barrier 11



£ —ase? A

_7gjfo'r concrete truck and laser scr

g '-#._-‘*- ———— - o -4 X g e —
2 as ARt : 3 LI AR




%

'
L/







14°CONGRESO IBEROAMERICANO Organizan: Qe — =y ASOCEM
DEL HORMIGON PREMEZCLADO g 40,
- ." ' : . v " . - v“ th' v " ." n . . v“ I“'t ) ."
A Bt B 5T Bt D
- 25 - -\ ':.'-L w'.:. -

* Forget about supports

* Forget about misplaced reinforcement

* Forget the access problems

The
Winning
Combination

L7
FIBERMESH




% | ' S
%@?ﬁ /] ° CONGRESO IBEROAMERICANO M =Y ASOCEM
"N&" 7 DEL HORMIGON PREMEZCLADO Filpl,

Fibre Reinforced Concrete
The Modern Day Alternative

Fibre reinforced concrete is concrete which contains
discontinuous discrete fibres that are uniformerly distributed
throughout the concrete to create a 3-dimensional system of
reinforcement.

The inclusion of fibres in concrete
improves many material properties
including crack resistance, ductility,
toughness, flexural strength, impact
resistance and fatigue resistance.
The degree of improvement is
dependent upon the fibre type and
dosage.
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VENTAJAS DE LA MACRO
FIBRA
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- Controlan la fisura a lo largo de toda
la seccion

- Refuerzo siempre bien ubicado

- Elimina la instalacion del refuerzo
convencional
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El concepto de Valor

Reduce el tiempo de ejecucion
Reduce el material requerido
* Menor costo

What is Value?
I he Value Equation

Function
Cost

Value =

http://www.value-eng.org/
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NEED/NEED
s |
CONTRACTOR
OWNER
PROBLEM & VALUE -ADDED
MAKE PRODUCTS FOR A

PROFT

WIN
WIN

Value Added is a philosophy in which two sets of needs exist.
Contractor has a NEED to solve a problem and make PROFIT, Ready mix company has a NEED to sell

product for a PROFIT
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Value Engineering Process

How Does the Value Methodology Work?
The value methodology works through a VE / VA / VM study that brings together a multidisciplinary team of

people who own the problem and have the expertise to identify and solve it. A VM study team works under
the direction of a facilitator who follows an established set of procedures - the VM job plan - to review the
project, making sure the team understands customer requirements and develops a cost-effective solution.

- SAVE International

Team Leader + Multidisciplinary Team + VE Job Plan

VM / VE / VA Job Plan

| | | | |

Implementation
Information o Creative Evaluation velopment | | Presentation y R
& Monitoring

Analysis
Phase Phase Phase Phase Phase
Phase

Phase

Project nination, Project Scope, Creatve Cnical judgment The VE Team The team leader
Aeaquirement, TOR, Polcy, Brainstorming 10 of VE application develops the develops a
Existing Condition  Design Crena, idensty ather ways  for vaue selected alfernadves raport andior
Budger, Standargs, 1o periorm the mprovement / proposas wih presentation that

Project Stage Specficatons project's function(s) S suffioent documents VE
efc erc. documentation fo

alow deasion
and consdernng makers to deferming
performance if the alfernatwe
requirements and should be
resource kmis implemented
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Fiber with antimicrobial agents, which
purpose is to change the metabolic function
of microorganisms, preventing their growth
and reproduction.

- [ —h
= f_i' oConcrete
-

B Septit s
Wet
Lift Station
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Composite Metal Decks —

== . D Where the steel
e S decks provides the

. moment
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Client: Titanium Towers.

Project: 14 levels of CMD plus mezzanine, 4.9
inch. thickness slabs and 3,500 psi concrete,
2.4 kg/m3 FM650.

RMC Company: CATSA (High Tech Concrete).
Propex - Sika Project: CONCREACERO.
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SHOTCRETE FIBROREFORZADO
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Ciclo de Avance En Un Tunel
Perforacion
- Un ciclo con
Cargal/explosion
Lanzado
O FRS
Limpieza @ MALLA
Instalacion malla
Lanzado
Horas
0 5 10 15
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CONSTRUCTION SAVINGS
* PINNING MESH
« COVERING MESH
« SHOOTING THROUGH MESH
* FOLLOW CONTOURS

. ab e

Plain shotcrete

Steel fibre

reinforced

Welded shotcrete
wire mesh e

Mesh pinned
___torock

Cover to mesh
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FUENTE : ESTIMACION PROPIA
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RESUMEN

v" HAY QUE ESTAR PREPARADOS PARA :
* ADAPTARSE A LOS CAMBIOS

v USAR LAS NUEVAS TECNOLOGIAS :
* PARA GENERAR MAYOR VALOR

v FOCALIZARNOS EN CAMBIAR AQUELLO :
* QUE VA A TENER MAYOR IMPACTO

"B .
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del Hormigén Premezclado

Datos de contacto:

* Grover Vargas A.
Propex Concrete Solutions
Regional Manager - Latin America
Mobil :+1 813 285 2287
e- mail : Grover\Vargas@propexglobal.com
Web : www.fibermesh.com
Fibermesh® ¢ Novomesh® Enduro® e
Novocon®




