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Entrepreneurial Operating Philosophy
Competitive Advantage of Leading Brands
Balance Between Consumer and Industrial Businesses
Growth Strategy Balanced Between Internal Investment and Acquisitions

Consumer Segment |

Industrial Segment
(35%)

(65%)
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TUF-STRAND®
CONCRETO REFORCADO COM FIBRAS




Macro vs Micro Fibers Crack Resisting Mechanism

Micro Fibers Macro Fibers
e o
nb o C

Closely spaced =resists |~ Farapart = resists large
micro cracking (plastic oot \ cracks
shrinkage) RN

e "



Micro Fiber Behavior

/ Length: 1 to 50mm
S\\(l /N, P \ Diameter: <0 .25 mm

T Polypropylene, Nylon etc. (<300MPa)

High Surface area allows for improvement in early tensile strength
and ductility of young concrete matrix by bridging plastic shrinkage
iInduced micro cracks that develop during the early stages of
hydration (<12-24 hours).

Tensile Strength of
Fiber-reinforced concrete

Tensile Stress due (i B Bem
to Plastic Shrinkage o e ’ﬁ

Concrete
Cracks

Tensile Stress

Tensile Strength of e ;5\ ;
Plain concrete : s Ak

]

Concrete Age 12 hours @



VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

ALTO MODULO DE ELASTICIDADE:
MAIOR DURABILIDADE E DESEMPENHO

TUF-STRAND
E—
Maxren"

TUF-STRAND
—_———— S F



VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

ONDE VOCE PODE USAR AS FIBRAS TUF-STRAND?

> r)J..)J..) JJ‘JJJ:‘S tHals e Pavimentos de

P)

> Paredes emures deConcretos

> CONCLETLO EIOJETAU0




VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

O QUE AS FIBRAS PODEM FAZER PARA VOCE:

> Reducdo do tempo de execucao;
> Diminuic&o do custo e mao-de-obra.

O QUE AS FIBRAS PODEM FAZER PARA O CONCRETO:

> Reforco equivalente as telas soldadas e fibras de aco;
> Testada de acordo com as principais normas da ASTM;
> Produto patenteado com todo suporte técnico necessario.




VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

BENEFICIOS PARA EXECUTORES, PROJETISTAS E PROPRIETARIOS

> Melhor controle da retracao, > Refor¢o tridimensional;

inibindo o surgimento de fissuras > Aumenta a durabilidade,

e reduzindo a segregacao; resisténcia a fadiga e resisténcia
> Reduz a exsudagao no concreto; a flexado da estrutura;

> Facil adicdo e alta dispersédo no concreto;

> Atende a ASTM C1116 e testado de acordo com
as normas ASTM C1399, ASTM C1550 e ASTM
C1609;

> Aplicavel para projetos conforme ACI 360 R-10;

> Significativa reducédo de custo em relacao as
telas soldadas;

> Resistente a corroséao e a alcalinidade, reforco
nao-magneético e ndo-condutivo.

viapol



VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

A macrofibra sintética estrutural TUF-STRAND SF
detéem duas patentes em seu mecanismo: E@ UNITED STATES

rxxx | RADEMARK OFFICE

of he United Slates

1 sistema de fibrilacéo 2 distribuicdo twist et commrs
para ancoragem

U.S. Patent #'s

5,993,537

30 de novembro, 1999
6,423,134

23 de julho, 2002




VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

DESEMPENHO: A MELHOR!

CARACTERISTICAS TECNICAS

Material: Polipropileno/Polietieno
Tipo: Monofilamento
Densidade: 0,92 g/cm?®
Comprimento: 51mm
Fator de Forma: 74
Resisténcia a tracao: 600 - 650 MPa
Modulo de elasticidade: 9,5 GPa
Absorcéo: Insignificante
Cor: Branco
Resisténcia ao
alcalis/acidos Excelente
Dosagens: 1,8 — 12 Kg/m®



VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

DESEMPENHO ASTM C 1609 fI_=33 MPa f!, (design)=4 MPa

Re,3 (%)

< Level V
[al
P S R g i P B S S =2
l% Level IV 3
X
e e e e B Wl Y
% Level Il T e o
i - - -é
S Level Il =CEoCERSEEs
S L e e o S L N O e b
c . -y T TS e e e v
@
'_
Deslocamento vertical (mm)
TUF-STRAND SF TUF-STRAND SF TUF-STRAND SF TUF-STRAND SF
@ 6,9 kg/m?3 @ 4,6 kg/m?3 @ 3,0 kg/m3 @ 1,8 kg/m3

viapol



VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

As dosagens de TUF-STRAND SF variam de 1,8 a 12 kg/m=3, dependendo
de cada aplicacao e capacidade de resisténcia requerida.

As fibras podem ser adicionadas ao concreto diretamente no caminhao

betoneira ou na propria usina de concreto, sempre atentando para inseri-la
de forma gradual.

Para maiores informacdes, contato nosso departamento técnico.
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> Acesso ao software de dimensionamento de pisos
e pavimentos de concreto da Euclid;

> Suporte técnico especializado em todo o Brasil; cancree S

> EspecificacOes de dosagem para cada aplicacdo com
atedimento personalizado;

> Programas de treinamento em dosagem e aplicacao
do Concreto Reforcado com Fibras TUF-STRAND
SF para Executores de pisos e Concreteiras;

> Aplicativo para celulares Android e 10S para rapido
calculo de dosagem em pisos de concreto e
estruturas de concreto pré-moldadas.

< pi\-"'i“ Wi

gor -

Ticee®

Fibercalc IPhone
Euco fibercalc —

Android @



ACI 360R-10

..........

= Concrete
4 industrial

ground floors Guide to Design of Slabs-on-Ground

| A guide to design and construction ‘

Complete Slabs

on Grade Feported by AC| Commitiee 360

Slabs on Pre-Cast
Grade Concrete

/__ - ' { Pegort of & Conerete Seciety
TR0 Copyright © 2006 The Euclid Chemical Company - Version 2.0.6 : o =0 . S
2 s = X American Concrete Institute
dui =
LEFE

Compresive Strength [f.]: Thickness of Slab [t]: :
400000 i v Load Factor: |12 7.0 v
— 18030 —30(50) —— 6018
Ultimate Flesural Srength [F, | : Column Spacing : 4
|45?'01 |IJSi j@ Dynaric Factor : 14 |45'DD |ft j E 5
hodulus of Elasticity [E]: Contraction Joint Spacing : .
|342?543'84 ||33i jﬂ Pour Conditions : |1 50 |ﬂ j ’3
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Subgrade Modulug [k]: e Temperature Difference ;
15000 i ~| 44 . . 300 Fo T | e ot et St ot e || e
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VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

n ~ Cargas
N % concentradas Cargas
> 5/1 é (porta paletes) lineares
< ’ /'/
a
<>
Cargas Cargas
distribuidas moveis




VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

centro canto borda
P/ZJ J J
Ce n t ro ‘wheel Configuration Axle Load [P]: tle Digtance [S]
Cingle Axle - |s0.00 [k ~] [7200 [in =l

v Comer/Edge Check?

® &6 — 0 ro
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paralelo perpendlcular canto
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A evolucao e a sustentabilidade
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VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

: : Macrofibras TUF-| Microfibras
Propriedade Fibras de Aco STRAND SE Fiberstrand

Fissuras por retracao plastica

Fissuras por retracao
hidraulica/térmica

Resisténcia pés-fissuracao
(Tenacidade)

Controle de abertura de fissuras
Resisténcia ao impacto e a fadiga
Efeito Anti-spalling

__ Resisténcia a corroséo

PR KWK
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VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

Standard Specification for Fiber-Reinforced Concrete | v VaNL W

ASTM C1609

Standard Test Method for Flexural Performance of Fiber-Reinforced Concrete

VA AN
ASTM C1399 < <\/\\

Standard Test Method for Obtaining Average Residual Strength of Fiber-Reinforced Concrete

ASTM C1550 /

Standard Test Method for Flexural Toughness of Fiber-Reinforced Concrete

\

JSCE-SF4

Method of Test for Flexural Strength and Flexural Toughness of Fiber-Reinforced Concrete



VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

ACI Committee 544

Fiber-Reinforced Concrete R T L

ACI Committee 360 : .__.;.-' :

Guide to Design of Slab-on-ground

EN 14651

Test Method for Fibered Concrete — Measuring the Flexural Tensile Strength

Concrete Society

TR34 - Concrete Industrial Ground Floors; TR65 — Guidance on the use of
Macro Syntethic FRC

EFNARC

Experts for Specialized Construction and Concrete Systems



VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

FIBRAS TUF-STRAND EM PRE-FABRICADOS




TUF STRAND SF
IN
Bridges
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FIBRAS TUF-STRAND EM PONTES E PAVIMENTOS RODOVIARIOS




Reinforcement Corrosion

Premature Concrete
Delamination

Costly repairs and traffic
consequence




Structural Consequence

Rebar corrosion

- Reduction in reinforcement [T TR AT R
cross sectional area/tensile Fo) : g () 4 P L
strength f:ll. L J [ X /

- Reduction in reinforcement Ls- oo a5 e ‘ itk
bond Strength Wlth Concrete Beforel Build-Upof Puﬂhe:rl Even?ual

- Expansion of reinforcement ol B e Gma
CaUSIng Concrete Cracks, Stains  Exposed
delamination

Concrete delamination

- Reduction in compression
zone strength and integrity

- Reduction in overall
composite strength




Bridge Deck Construction Factors (Cracking)

Large exposed surface area

o= Direct sun and wind exposure

Difficult to implement proper
curing

Fresh concrete and equipment
supported by non-composite - e ]
support which is progressively et EssEeso
loaded and deformed during the &% | :
long casting schedule deforming
setting concrete



« TUF STRAND SF at dosages up to 4.6kg/m does not negatively
Impact Chloride ingress in uncracked ternary blend concrete

* Major contributor to accelerated reinforcement corrosion in high
performance concrete is shrinkage related cracking

Controlled Evaporation
Rate

Target of 1.0kg/m?/hr Pyiapol’



Mixture Fiber Average Max Crack Total Crack Total Crack Reduction in
Volume Crack width length Area Total crack

(%) width (mm) (mm) (mm?) area
(mm) (%)
Ter 50 0 0.34 0.85 256.8 87.3 -

Ter 50 TS 0.33 0 0 0 0 100

Ter 75 TS

**Required fiber dosage depends on mixture design, evaporation rate and

level of restraint

viapol



TUF-STRAND SF Photo Library o e

Campany
o k11
Telbbrr |50 T2F-TE20 8 P V4] 57 0980

Project: Nova Scotia Jeddore bridge, Jeddore, Nova Scotia, CANADA
Fiber Dosage: 11.5 Ibsiyd - replacement of WWM overlay with extreme durability concern

Tha Ewclid Chamical Company
TUF-STRAND SF Photo Library o
Project: Mason St Bridge Rehabilitation, Green Bay, Wisconsin
Fiber Dosage: 8 |Ibslyd - for comparison to 4xd 4/4 WWM

Motes: pumping application, float and broom finish
pour date - 2000 - poor finishing, inexperienced work crew

TUF-5STRAND
-~ 5F

MNotes: rollerscreed applied
broom finish

TUF-STRAND - e : e R
R O THE EucLip CHEMICAL COMPANY




Bridge Rehabillitation

TUF-STRAND SF Photo Library

Project: MecKay Bridge, Halifax, Nova Scofia, CANADA
Fiber Dosage: 9.01bsfyd - for supplement o existing steel

Notes:  pumping application into formwork
pour dates 1999, 2003

TUF-STRAND




TUF STRAND SF em estruturas
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FIBRAS TUF-STRAND EM STEEL DECK




 All stories used macro-synthetic fibers

« Confirmation with Engineer; significant
cost savings in time and placement


Apresentador
Notas de apresentação
completed this year – top floors are condos


City: Pedro Leopoldo (Minas Gerais)
Fiber dosage: 4,5 kg/m3

Total area: 30.000 m?

Slab Overlay Thickness: 5 -7 cm
Joint spacing: 4 x4 m

=,
W :
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VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

FIBRAS TUF-STRAND EM MEGA PROJETOS
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FIBRAS TUF-STRAND
EM MEGA PROJETOS




TUF STRAND SF in Shotcrete



Labor intensive mesh is eliminated (productivity)
Potential of “voiding” behind the mesh is eliminated
Overall amount of shotcrete needed will typically be less
Fiber reinforced shotcrete linings will typically spall less
Properly Constructed Joints provide load transfer

Influence of Construction Joints
in Wet-Mix Shotcrete Panels

SHOTCRET,

Thinner

Rock Shotcrete

R L
P SR
Fac A Repair FRC
S T Shotcrete
3 ,-"1 ! Repair
Mesh




Loading piston Specimen
40
_i]_l
30 H =
LT\ LVDT
LVDT yoke anchored
= to pivot supports
20
Integrate the area under the curve
- between the (corrected) origin and
the specified central deflection
10 o
0 T T T T T T T T 1
0] 10 20 30 40

Net Deflection, mm

50

DALHOUSIE
Untiversity

Department of Civil Enpginee ring
Dalhousie University, Halifax, Nova Scotia

ASTM C 1550 Standard Test Method for Flexural Toughness of Fiber Reinforced Shotcrete

Panel Type
Ape Tested:
Fiber Vol:
Dute Cast:
Date Tested:
40
s
n
5
:_ﬁ,_. 0
3
2 s
10
5
1}
0.0

Tuf-Strand 5F @ 7.0 kp'm”
8 Days

7.0 kgp/m’

November 22, 20010
November 30, 2010

ASTM C1550
EUCLID TUF STRAND 5F

——TUF STRAND SF T.0kg'm-1
—TUF STRAND SF T.0kg'm-2

TUF STRAND SF T.0kg/m-3

0 10.0 150 0.0 250 o 50 40.0
Deflection (mm)



EFNARC Testing

T
s
RESUMEN ORDEN 060-06

FECHA DE REPORTE:

1. DISENO DE MEZCLA

Descripcion

Carga (kN)

70
B0 1
50
40 1
30
20 1
10 1

Curva Carga vs Deflexion

7 dias (TS6-T58-TS9) oG —— 758 — 159

&8 10 12 14 16 w20 22 24 Z6
Deflexian (mm)

Carga (kN)

80 1
80 1
70 7
60 1
30 1
40 1
30 1
20 1

10 1

Curva Carga vs Deflexion

7 dias (FM20-FM30-FM40)
——FM20 ==FM30 =—FM40

6 8 10 12 14 6 18 20 22 M 28

Deflexién (mm)

viapol
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OBRAS REALIZADAS: YAMANA GOLD
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FIBRAS TUF-STRAND EM CONCRETO PROJETADO
REFLEXAO DE APENAS 6%
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FIBRAS TUF-STRAND EM PISOS INDUSTRIAIS
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FIBRAS TUF-STRAND EM WHITETOPPING E OVERLAYS
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FIBRAS TUF-STRAND EM CANALIZACOES
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TUF-STRAND SF Photo Library

o et P @ et 0 811

Project: Target Distribution Facility, Columbus Ohio
Fiber Dosage: 4.5 Ibslyd - for control of temperature and shrinkage cracks

LTETE T L

Notes: laser screed application, pan power trowel finish to final surface
normal control joint spacing utilized
TUF-STRAND

—_— SF
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TUF-STRAND SF Photo Library i S P s \
Project: Halfax International Airport, Halifax, Nova Scotia, CANADA ‘5
Fiber Dosage: 15.5 Ibs/yd - durabilty concem H

Notes: cast in place, float and broom finish
pour date - 1999

TUF-STRAND
— 5F
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OBRAS REALIZADAS: BIANCA PARTICIPACOES
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OBRAS REALIZADAS: DELTA
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OBRAS REALIZADAS: UNILEVER
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REDUCAO DA RETRACAO PLASTICA EM RELACAO AO CONCRETO SIMPLES

CARACTERISTICAS TECNICAS

_— Polipropileno
81.8% HEHETEY: 100% virgem

67.4% Tipo: Monofilamento

Densidade: 0,91 g/cm?®

il T T

Comprimento: 13mm

Fiberstrand é umamicrofibra de polipropileno monofilamento para refc o confort

ASTM C1116. Fiberstrand foi projetada especificamente para reduzir ; :t?adas pe
plastica do concreto nas primeiras horas. O uso da Microfibra Fiberstra inificat

desempenho e a durabilidade do concreto atuando como reforgo seci : 1 AbSO I’(;aO . N en h uma H

reforgos primdrios,

EERSEEE=EE

B s e 5

L L

Cor: Branco

« Estruturas pré-moldadas de concreto/argamassa;
= Concreto arquitetonico;

= Pisos industriais;

« Pavimentos Rodovidrios;

« Capeamentos de compressio;

« Calcadas.

Resisténcia ao

L, Excelente
alcalis/acidos

Dosagens: 0,6 — 1,2 Kg/m?®

+ Maior controle da retracdo plastica;

+ Reduz a segregacio e a exsudagio;

A+ Menor custo se comparado com telas soldadas para combate & retragao;
8. Nio aflora e nao altera o slump do concreto;

o '?ftima dispersdo na mistura.




VIAPOL TUF-STRAND® CONCRETO REFORCADO COM FIBRAS

ACESSE NOSSO SITE PARA MAIORES INFORMACOES

«  MICROFIBRA SINTETICA FIBERSTRAND
«  MACROFIBRA SINTETICA TUF-STRAND SF
e MACROFIBRA SINTETICA TUF-STRAND MAXTEN

~ Nossa marca
é proteger sua obra

[ 28/07/2014 - Manta 17/07/2014 - Viapol - ’
B Antirruido 5mm da marca presenca na CLIQUE AQui
Via destaque em @ L f“j Construsul
\ - ’
premia =

-

11/07/2014 - Viapol faz 30/06/2014 - Viapol

4/- h
e i .
s parceria com projeto [ ‘ 2 oferece cursos sobre - =7 i “-‘ AE:
$ de educacao impermeabilizacao 7 > ,h.:}."".
m sustentavel ﬂ L) y
' = ﬁ./),

Boletins - Wallpapers - Institucional
Impressos - Gibis




Pisos e muros de
concreto estampado

EUCLID

Click to edit Master subtitle style

INCRETE LY.L e Ne 5
SYSTEMS THE EUCLID CHEMICAL COMPANY



INOVACAO

INCRETE.
SYSTEMS

Queremos ser a referéncia em
Inovacao e tecnologia
em produtos quimicos para
construcao civil.



Pisos de concreto estampados




PISOS de concreto estampados
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Pisos de concreto estampados
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Pisos de concreto estampados
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INCRETE.
SYSTEMS

e Look of Hand Laid Stone

e Cast-In-Place System

» Structural/Load Bearing
e Fast Track Installation
» Patented Coloring Process

» Patented Keystone System

- A
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o 1 . g P 5 . o
2 @ = .= viapol
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Stone-Crete Liners & Keystones




Stone-Crete Liners & Keystones
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Stone-Crete Liners & Keystones




Applications

Retaining Walls
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CONCRETE COLORING SYSTEM
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Concreto colorido




Pisos com tratamento de stain

Pisos cimenticios, com aplicacao de stain (acidos
brandos) com acabamento em verniz de poliuretano




Pisos com tratamento de stain

Pisos cimenticios, com aplicag¢ao de stain (acidos
brandos) com acabamento em verniz de poliuretano




Pisos com tratamento de stain







Argamassas para capeamentos

Recomposicao de pisos
com argamassas
poliméricas




Argamassas para capeamentos

Spray-Deck
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Argamassas para capeamentos

i

Pisos estampados
Recuperacao de
pisos de concreto




Argamassas para capeamentos
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Resinas com pigmento metalico
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Resina de poliuretano
com pigmentos
metalicos



Resinas com pigmento metalico

Resina de poliuretano com pigmentos metalicos




Resinas com pigmento metalico
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Resinas com pigmento metalico




Resinas com pigmento metalico

Resina de poliuretano com pigmentos metalicos




Resinas com pigmento metalico

Resina de poliuretano
com pigmentos metalicos
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Resinas com pigmento metalico

Resina de poliuretano
com pigmentos metalicos




INOVACAO

F % Pisos industriais e decorativos

Queremos ser a referéncia em
Inovacao e tecnologia
em produtos quimicos para

construcao civil. B iopor



INOVACAO

Evolucao e futuro do RAD

Revestimentos RAD com
aditivos anti-microbianos

Uso em formulacdes de RAD
— EpOxi

— Cimentos uretanicos
— Poliuretano

 RAD - Ultra Hygienic



INOVACAO

RAD - Ultra Hygienic
Acao Continua Contra Contaminagdes na Industria Alimenticia




INOVACAO
Aditivo antibacteriano
* Mais eficientes a base de ion PN Addi’rive:-:;_:-:--:___
de prata, para revestimentos |

: ; . Os ions sao distribuidos
base resina epoxi, PU e homogeneamente no RAD.

2. Migram para a superficie.

cimentos uretdnicos
3. Matam as bactérias ao

~ penetrar na membrana
* Reduzem a populacao de celular.

bactérias em até 99%.
e E-coli
» Listeria

 Salmonela




INOVACAO

Teste de controle:

* Apds 60 ciclos de lavagem de
uma base de polipropileno, a
populacdo de bactérias dobrou

* Apos 60 ciclos de lavagem de
uma base de RAD-cimento
uretdnico a populacdo de
bactérias permaneceu a
mesma

* Apos 60 ciclos de lavagem
sobre uma base de RAD-
cimento uretdnico a populacao
de bactérias reduziu 99,9%

JIS Z 280: 2000 @»

Atividade microbial __
Apds 60 ciclos de lavagem ™,
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RAD DE POLIURETANO FLEXIVEL

Especificacao - Sao indicados para :

* Trafego de Pedestre

* Trafego Veicular Médio




RAD DE POLIURETANO FLEXIVEL

Especificacao - Indicados para :
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e Trafego Veicular Intenso




RAD DE POLIURETANO FLEXIVEL

.

Estadios e centros
esportivos
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