Nanotecnologia en Concretos.
Experiencias en Asia

Victor A. Rodriguez - Concreto Virtual

Patrocinado por el

CAMPA INDUSTRIAS + Academia Técnica CADCO
Septiembre 25, 2020




ET?’DE
~O
1[4 2]

2 — -4

f—ia s ==y
Studeat Chapter

GONGREIQ [2fo] =]

o

Lanzan aditivo para concreto en base a
grafeno

0000 o

al linea de stete

productos.

[T =l

e Ve ey

Industria conectada

Cemenio H.0O

NANOTUBOS DE CARBONO EN EL HORMIGON. Un nanotubo es el material
resultante de agrupar una lamina de carbono en forma de cilindro. Su adi-
cion en pequeiias proporciones al hormigon confiere a este material un au-
mento de la resistencia de hasta 50 veces y la adquisicion de propiedades
piezorresistivas. De este modo se podrian obtener elementos estructurales
autosensitivos, es decir, elementos estructurales que por si mismos nos pro-
porcionarian informacién cifrada sobre su estado tenso-deformacional, so-
bre su estado de conservacion y sobre posibles necesidades de actuacion
preventiva.

SENSORES MAGNETICOS Y “HORMIGON INTELIGENTE”: Los trazadores mag-
néticos embebidos en el cemento, capaces de emitir una sefial tinica identifi-
cable, permitiran el desarrollo de cementos inteligentes que aporten al usuario
informacion en tiempo real sobre su tipologia, procedencia y prestaciones.

La utilizacion de hormigones con estos materiales de cambio de fase PCMs
en edificacion con el objetivo de almacenar energia, en combinacion con
sistemas de gestion basados en la inteligencia artificial, TICs y Big Data
que tengan en cuenta la disponibilidad de energias renovables, el coste de
dicha energia, la prediccion meteoroldgica y el comportamiento del usua-
rio, permitira gestionar la demanda del edificio utilizando estrictamente
energias renovables y estabilizar la red eléctrica, minimizando la necesidad
de nuevas inversiones en materia de generacion.



https://www.graphenano.com/category/graphenano-smart-materials/
https://news.thomasnet.com/imt/2012/05/22/titanium-dioxide-coats-buildings-structures-to-help-them-stand-up-to-smog-monster
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1. Nanotecnologia en Concretos
= Nanotecnologia de Materiales
= Materiales Cementicios / Nanoparticulas (Aditivos para Concreto)
= Nano-Aditivos para Concreto / Activacién Mecano-Quimica
= Dilemas y Expectativas

2. Proyectos Constructivos en Asia
= Consideraciones Técnicas
= Ensayes en Obras / Normativas
= Consideraciones Industriales
= Manufactura / Transportacién / Colocacién

3. Preguntas y Respuestas
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Nanotecnologia de Materiales

= Fundamentos de Nanotecnologia: R. Feynman / ACl 241R-17 / K. Sobolev

= QOpciones actuales: Materiales Cementicios / Nanoparticulas (Aditivos para Concreto)
= Complementariamente: Nano-Aditivos para Concreto / Activacion Mecano-Quimica
Dilemas y Expectativas

Referencias: www.concretovirtual.com/nanotecnologia
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"A mi modo de ver, los principios de la Fisica no se pronuncian en
contra de la posibilidad de maniobrar las cosas 4tomo por atomo".

Engines Of Creation
The Coming Era of Nanotechnology

FOREWORD
by Marvin Minsky

K. Erxric Drexler's Engir of Creati
original boc about the nseguences
It is ambitious and imaginative and,
thinking is technically sound.

Abbreviations

C-S-H
CH
B-CaS
ITZ
orc
HSC
SERC
SCM
SF
GGBS
FA
NS
NA
NC
NMK
NT
CNT
MWCNT
CF
CNF
GO
GSNS
MIP
XRD
DSC
SEM

calcium-silicate-hydrates
calcium hydroxide (portlandite)
p-dicalcium silicate

interfacial transition zone
ordinary Portland cement

high strength concrete
steel-fibre reinforced concrete
supplementary cementitious material
silica fume

ground granulated blast-furnace slag
fly ash

nanosilica

nanoalumina

nanoclay

nanometakaolin

nanotitania

carbon nanotube

multi-walled carbon nanotube
carbon fiber

carbon nanofiber

graphene oxide

graphene sulphonate nanosheet
I'l"ll.‘f(‘l.ll';\rr intrusion PO(U."i ITlL‘tr}'
X-ray diffraction

differential scanning calorimetry
scanning electron microscopy
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Fundamentos de Nanotecnologia: ACl 241R-17 / K. Sobolev

Report on Application

Este informe proporciona informacion para aquellos involucrados en el disefio de concreto y g;gﬁqnggg‘aﬂtgﬁgm
construccion para que estén familiarizados con los factores involucrados en el uso efectivo de Concrete
nanomateriales y nanotecnologia.
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Fundamentos: ACl 241R-17 / K. Sobolev

Hay dos enfoques principales en nanotecnologia:

1) el enfoque descendente (de arriba hacia abajo), en el cual estructuras mas grandes se reducen en
tamafio a la escala nanométrica, manteniendo sus propiedades originales sin control a nivel atdmico,

o deconstruido de estructuras mas grandes en partes compuestas mas pequenas.

(parte superior de la figura 1.1a); y

2) el enfoque ascendente, también llamado nanotecnologia molecular o fabricacion molecular, presentado
por Drexler et al. (1991), en que los materiales son disefiado a partir de atomos, o componentes
moleculares, mediante un proceso de ensamblaje o autoensamblaje (parte inferior de la Fig. 1.1a).

and are ) he potential of nanotechnol fo improve concrete
CHAPTER 1—INTRODUCTION AND SCOPE tcams thatdesciibe Rt tnology applicationn i conaicte 1.2—Scope The: poteatialiol” nario 5 I?gy P

(Sobolev and Ferrada-Gutiérrez 2005a; Scrivener and Kirk This report provides information for those involved in P can lead to the of novel, sustain-

1.1—introduction patrick 2008; Scrivener 2009; Raki et al. 2009; Garboczi concrete design and construction so they are familiar with able, advanced cement-based composites with unique

Nanotechnology is a multidisciplinary field of science
and focused on and
matter at dimensions between 1 and 100 nanometers, where
unique phenomena enable novel applications.

was first by Feynman

(1960) and is rapidly becoming an interdisciplinary field:
many developments have emerged in physics, chemistry,
biology, and engineering in the study of various materials or
substances at the nanoscale.

There are two main approaches in nanotechnology: 1) the
top-down approach. in which larger structures are reduced in
size to the nanoscale while maintamning their original prop-
erties without atomic-level control (for example, miniatus-
ization in the domain of electronics), or deconstructed from
larger structures into smaller, composite parts (top part of
Fig 1.1a); and 2) the bottom-up approach, also called molec-

2009). To date, nanotechnology applications and advances
in the fields of construction and building materials have
been inconsistent (Bartos 2009; Sanchez and Sobolev 2010;
Sobelev and Sanchez 2012). Implementing nanotechnology
into concrete on a commercial scale remains limited. Some
research developments, however, have been successfully
converted into marketable products. The main advances
have been in of and

materials, providing an increase in the knowledge and under-
standing of basic phenomena in cement at the nanoscale
(Serivener and Kirkpatrick 2008; Scrivener 2009). Exam
ples include structure and mechanical properties of the main
hydrate phases, origins of cement cohesion, cement hydra-
tion, interfaces in concrete, and mechanisms of degradation.
Recent innovations in instrumentation for observing and
measuring at the nanoscale are providing a wealth of new
and about concrete. This infor-

ular or molecular %
by Drexler et al. (1991), in which materials are engineered
from atoms. or molecular components, through a process of
assembly or self-assembly (bottom part of Fig. 1.1a). While
most contemporary technologies, including concrete, rely
on the top-down approach, molecular nanotechnology holds
great promise for advancement in matenials and manufac-
turing, electronics, medicine and healthcare, energy. biotech-
nology. and national security.

mation is crucial for a better understanding of mechanisms
and factors mfluencing performance requirements, as well
as predicting the service life of concrete and providing new
insights for improvement. Important summaries and compi-
lations of nanotechnology in construction can be found in
Sobolev and Ferrada-Gutiérrez (2005a), Bartos et al. (2006),
de Miguel et al. (2006). Scrivener and Kirkpatrick (2008),
Sobelev and Shah (2008). Sobolev et al. (2008b), Sanchez

the factors involved in the effective use of nanomaterials and
nanotechnology. This document is not intended as a primary
reference source for researchers. Rather. it is aimed at engi-
neers and architects who wish to gain further understanding
of the effects of nanomaterials and nanoadditives being used
or proposed for application in concrete.
of available gy is fora
range of nanoconcrete structures to show that technological
risks arc at a known and acceptable level and high industry
standards maintained. An overview reports on the main
P in the fields of and nanosci-
ence that are related to concrete, along with their implica-
tions and key findings. Factors affecting performance of
fresh and hardened concrete are discussed to enable those
involved in the cvaluation and formulation of concrete
mixures to determine the effects of these factors.

mechanical, thermal, and electrical properties. New devel-
opments have already taken place in nanoengineering and
nanomodification of concrete. Current challenges, including
proper dispersi of the in
cement, processing, manufacturing, safety, handling issues,
and cost all need to be solved before the complete potential
of nanotechnology can be realized in concrete applications.
Additionally, introduction of these novel materials into the
construction practice requires an evaluation and under-
standing of their potential impact on the environment and
human health.

Fig. 1.1a—Illustration of the top-down and bottom-up
approaches in nanotechnology (Sobolev and Ferrada-
Gutiérrez 2005a).
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Fundamentos de Nanotecnologia: K. Sobolev

THE USE OF NANOPARTICLE ADMIXTURES TO IMPROVE THE
PERFORMANCE OF CONCRETE

Konstantin Sobolev! Florence Sanchez” and Ismael Flores®

Abstract

Concrete can be nano-engineered by incorporating nano-sized building blocks or objects
(e.g.. nanoparticles and nanotubes) to control material behavior and add novel properties. or
by grafting molecules onto cement particles, cement phases. aggregates, and additives
(including nano-sized additives) to provide surface functionality. which can be adjusted to
promote specific interfacial interactions. The nanoparticle is the elementary building block in
nanotechnology and 1s comprised of up to thousands of atoms combined into a cluster of 1-
100 nm. A reduction in size provides an exceptional surface area-to-volume ratio and changes
in the surface energy. surface chemistry. and surface morphology of the particle, altering its

basic properties and reactivity [1. 2. 5. 6].

Area Especifica, m*/kg

Ita Resistencia /
Cancreta Canvencional  ——
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Nanotecnologia de Materiales

= Fundamentos de Nanotecnologia: ACI 241R-17 / K. Sobolev / R. Feynman

= QOpciones actuales: Materiales Cementicios / Nanoparticulas (Aditivos para Concreto)
= Complementariamente: Nano-Aditivos para Concreto / Activacion Mecano-Quimica
Dilemas y Expectativas

Referencias: www.concretovirtuaI.com/nanotecnologia
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Opciones actuales: Materiales Cementicios / Nanoparticulas

= DESEMPENO DEL CONCRETO CON NANOPARTICULAS

Se ha demostrado que Nanosilica (nanoparticulas de diéxido de silicio, nano-Si02) mejora la trabajabilidad y la resistencia en alto rendimiento y
autocompactacion del concreto. La mejora en el desempefio del concreto se ha atribuido a varios efectos de las nanoparticulas. Las nanoparticulas bien
dispersas pueden actuar como centros de cristalizacién de los hidratos de cemento, acelerando asi las reacciones de hidratacién y actuando como relleno
de los huecos entre los granos de cemento, reduciendo asi la porosidad del material. También se ha demostrado que las nanoparticulas bien dispersadas
promueven la formacién de cristales de menor tamafio (Como son Ca(OH), y AFm), densificando asi la microestructura y promoviendo la detencién de
grietas y mejorando las propiedades mecanicas del material.

= ADAPTACION DE NANOPARTICULAS PARA UN DESEMPENO OPTIMO

Si bien pequefias cantidades de nanoparticulas (menos del 1% en peso de cemento) son generalmente suficientes para mejorar el rendimiento de los
materiales compuestos, la aplicacidn practica en concreto requiere la fabricacion de una cantidad considerable de estas particulas. Por lo tanto, es
primordial poder producir nanoparticulas en grandes cantidades a bajo costo. Varias tecnologias se han utilizado para la produccién de nanoparticulas.

= DESARROLLO DE NUEVAS FUNCIONALIDADES

El TiO2 fotocatalitico se ha utilizado en concreto a base de cemento blanco, proporcionando al material capacidades de autolimpieza y purificacién de
aire. Es importante que el concreto arquitectonico mantenga sus caracteristicas estéticas y decorativas, como el color, durante toda su vida util, incluso
en entornos urbanos altamente contaminados. Los materiales fotocataliticos proporcionan una solucién inteligente para minimizar eficazmente la
acumulacion de contaminantes en la superficie del concreto arquitecténico a través de la oxidacidn fotocatalitica.

THE USE OF NANOPARTICLE ADMIXTURES TO IMPROVE THE
PERFORMANCE OF CONCRETE

- Q 2 3
Konstantin Sobolev! Florence Sanchez” and Ismael Flores
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Opciones actuales: Materiales Cementicios / Nanoparticulas

Future Developments

Vast progress in concrete science is expected in coming years by the adaptation of new knowledge generated from the rapidly growing field of nanotechnology.
Development of the following concrete-related nanomaterials is on the way or can be anticipated:

= Catalysts for the low-temperature synthesis of clinker and accelerated hydration of conventional cements;
= Grinding aids for superfine grinding and mechano-chemical activation of cements and SCM;
= Binders reinforced with nano-particles, nano-rods, nano-tubes (including single walled nanotubes, SWNTs), nano-dampers, nano-nets, graphenes, or nano-springs;
= Binders with enhanced/nanoengineered internal bond between the hydration products;
= Binders modified by nano-sized polymer particles and their emulsions, or polymeric nano-films;
= Bio-materials (including those imitating the structure and behavior of mollusk shells);
= Cement-based composites reinforced with new fibers containing nanotubes, as well as fibers covered with nano-layers
(e.g., to enhance the bond, corrosion resistance, or introduce new properties such as electrical conductivity);
= Next-generation nano-superplasticizers for “total workability control” and supreme water reduction;
= Cement-based materials with supreme strength, ductility, and toughness;
= Binders with controlled internal moisture supply to avoid/reduce micro-cracking;
= Cement-based materials with engineered nano- and micro- structures exhibiting supreme durability;
= Eco-binders modified by nanoparticles and produced with substantially reduced volumes of portland cement component (down to 10-15%);
= Eco-binders with nanoparticles based on the alternative systems (MgO, phosphate, geopolymers, gypsum);
= Self-healing materials and repair technologies using nano-tubes and nano-chemical admixtures;
= Materials with self-cleaning/air-purifying features based on photocatalyst technology;
=  Materials with controlled electrical conductivity, deformative properties, non-shrinking and low thermal expansion;
=  Smart materials, such as temperature-, moisture-, stress-sensing or responding materials.

Mechano-chemistry and nano-catalysts could change the face of modern cement industry by significantly reducing clinkering temperature and even realizing the possibility of
cold-sintering clinker minerals in mechano-chemical reactors.
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Opciones actuales: Aditivos para Concreto

Ara A. Jeknavorian is a Research Fellow with the Construction

@il Droducts Division of W.R. Grace in Cambridge, Massachusetts, Starting
N in 1979 with the Technical Service group. Dr. Jeknavorian conducted
LBl has numerous investigations on the performance of concrete
and and has
i for iti 1 In 1995, hc hcgnu
produu for i i ing the
based icizers to N. America. He is an inventor on l'wcl\-.

(15) patents for concrete and masonry admixtures, and has authored over 30
publications in the ficld of y of itious systems and the

. .
American Concrete Institute® of e o i i
American Chemical Gocn.ry American Concrete Institute, and the ASTM C09

Committee on Concrete, where he has chaired the Chemical Admixlurcs Sub-

Advancing concrete Rnowledge o metees b oas et Fevm Gaoed for BeemAadiog ASEVIce Day Tl Comer TS S
for i i At the Sixth CANMET/ACI
i Confc on S ici and Other Chemical Admixtures
(Nice 2000), Dr i for i contributions and
achievements in lhc ﬂcld oruom.rclc admixture (cx.hnology Ara holds a Ph.D.
degree in A v from the University of Massachusetts.

WEB SESSIONS

Innovations in Chemical
Admixture Technology as Related
to Sustainability

ACI Spring 2012 Convention
March 18 — 21, Dallas, TX

WEB SESSIONS
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Opciones actuales: Aditivos para Concreto

Chemical Admixture Wish List

A water reducing admixture that demonstrates uniform performance
with all cements or cement/SCM combinations.

An admixture which can perform as a normal, mid- and high range
water regie gl ; . ~CASTRLa TR ; set.”

*Will the éiump ;:.one be replla.\ced
by a hand-held rheometer??

ble cement-

Universal Air Entrai 2 r Content

Admixture systems ent levels (50% +)
of Portland cement

An admixture that f3
increases robustneg

Integral curing adm

Dial-in slump retention without extended set and independent of
cement chemistry and temperature.

American Concrete Institute”
Advancing concrete knowledge

Innovations in Chemical
Admixture Technology as Related
to Sustainability

ACI Spring 2012 Convention
March 18 - 21, Dallas, TX

WEB SESSIONS'

Exploiting the wonderful World of Polycarboxylates

Making flocculated hydrating cement
particles disperse
P L ¥

9 -High early strength
P J *Quick slump gain
NS
A

» *Variable viscosity at same yield stress

’ *Long Slump life without extended set
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Opciones actuales: Aditivos para Concreto

Consulting the Admix Genie

Ah...yes...

The Future of
Chemical
Admixtures.........

Are you ready??

Latest Innovations in Admixture Technology

(over the past 10 years)

+Polycarboxylate-based Superplasticizers

+PCs for Self-Compacting Concrete

+Shrinkage Reducing Admixtures

+ASR Control Agents

+Admixtures for CLSM (Controlled Low Strength Material)
+Hydration Stabilizing Agents for Returned Concrete
+Antifreeze Admixtures (non-corrosive, alkali-free)
+Viscosity Modifying Admixtures

+Anti-washout Admixtures

+Slump Extending Admixtures

+Nano-Admixtures for High Early Strength
+Admixtures for Pervious Concrete

+Surface Enhancing Admixtures
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Opciones actuales: Aditivos para Concreto

Heat

Finalset —,

Hardening

Initial set

|

Dormancy

. General hydration curve delineating the five stages

Cooling

Time

Densification

Stage 5

Evolucion del calor

Etapa 1
[q-Etapa 29»|4—— Etapas 3y4 ———p|e—Etapas
Hidratacion C3S
Hidratacion C3A

Tiempo
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Heat

Opciones actuales: Aditivos para Concreto

Cooling

Finalset —,

Densification

Hardening

Initial set

|

Dormancy
Time

Stage 5

. General hydration curve delineating the five stages

Effects of Chemical Admixtures

See Chemical Admixtures in chapter 3, page 55.

Water reducers.
Water reducers work
by dispersing clusters
of cement grains and
releasing water trapped
in the clusiers, making
mare water available
for warkability. Water
reducers may increase
initial workability

but may not slaw
slump loss with time.

‘

Retarders. Retarders work by forming a layer around cement grains, whi ntto

dissolve more slowly. This delays ini

The amount of heat generated may be slightly later and lower, but heat generation may be
extended longer.

containing retarders tend 10 have a finer, less permeable micrastructure, leading 10 better
longerm strength and durabiliy

Accelerators. Accelerators shorten the dormant period, kading to carlier sciting, and ofien result
in a higher temperature peak. The mechanism behind the acceleration is not fully understood.
although silicate hydration is faster.

Chloride-based accelerators increase the risk of corrasion of any steel embedded in the concrete.

water
reducers may increase air
entrainment

In general, Type A vater
reducers increase the rate
of aluminate® hydration
(thus, the risk of flash

(€9 hydration
(slowing strengh gain).
High-range (Type F)
water reducers are less
prone to incompatitility
Air entrainers. Air-
entraining admixtures
work by subilizing

small air bubbles in the

paste. Several different

and differing effects
size. In general,
e p.
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Nanotecnologia de Materiales

= Fundamentos de Nanotecnologia: ACI 241R-17 / K. Sobolev / R. Feynman

= QOpciones actuales: Materiales Cementicios / Nanoparticulas (Aditivos para Concreto)
= Complementariamente: Nano-Aditivos para Concreto / Activacion Mecano-Quimica
Dilemas y Expectativas

Referencias: www.concretovirtual.com/nanotecnologia
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| Stage 2: Dormancy

Cooling

Finalset —,

Densification

Hardening

Heat

(ing Initial set

|

Dormancy

. General hydration curve delineating the five stages
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Opciones actuales: Nano-Aditivos para Concreto / Activacién Mecano-Quimica

Stage 3: Hardening

Do\l
Cooling

Final set —,

Densification

Hardening

Heat

Initial set

|

Dormancy

. General hydration curve delineating the five stages
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Cooling

Final set

Densification
Hardening

Heat

Initial set

|

Dormancy

Stage 5
. General hydration curve delineating the five stages
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Opciones actuales: Nano-Aditivos para Concreto / Activacién Mecano-Quimica

Konstantin Sobolev, University of Wisconsin-Milwaukee

Concrete Nanotechnology and Nanoscience Society
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Opciones actuales: Nano-Aditivos para Concreto / Activacién Mecano-Quimica

On Friday August 10, Product Manager Chris Eagon will be presenting
at the Florida Prestressed Concrete Association Summer Convention
on "A New Generation of Nanotechnology Admixtures for Concrete.”
Learn more: http://bit.ly/2vOIFA4
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Opciones actuales: Nano-Aditivos para Concreto / Activacién Mecano-Quimica
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Opciones actuales: Nano-Aditivos para Concreto / Activacién Mecano-Quimica
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zador empleado en la polimerizacién,
) el proceso ¢

El procedimiento Catalloy debe su nombre al tipo de catali
ientes a la familia de los catalizadores de titani

ysa en presencia de hidrégeno

ertenec

ligantes (catalystic alloying
fase gasec

vas realizadas en

Propylene Propylene Propylene

Ethylene Ethylene Ethylene

n-Butene n-Butene n-Butene
Composition 1 Composition Composition 3

produce en multiples etar

Controlled
Porosity re :
polymer polymer

Cat-alyst

Polimerizacion en el procedimiento Catalloy (Basell)
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Polymer
Alloy
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Nanotecnologia de Materiales

= Fundamentos de Nanotecnologia: ACl 241R-17 / K. Sobolev / R. Feynman

= QOpciones actuales: Materiales Cementicios / Nanoparticulas (Aditivos para Concreto)
= Complementariamente: Nano-Aditivos para Concreto / Activacion Mecano-Quimica
Dilemas y Expectativas

Referencias: www.concretovirtual.com/nanotecnologia



http://www.concretovirtual.com/nanotecnologia

B ¢3a
Nanotecnologia en Concretos T N

e FUTOR) SOGIEDAD MolECuLas
MICROSCOPIO

paeL %.;gsupsancmmmﬂm.smm@.gm

BUCKYBALL ju” 37 FRARMSMENRY

SMALLEY CARB N NANoEsmucwnAsWﬁiﬁ%ﬂmﬁégm
MEMSEEEEYNMAN: e, cpmmens




<

Nanotecnologia en Concretos

Dilemas y Expectativas

INNOVACION
SOSTENIBLE

og -

NEUS PALOU
30/07/2018 12:45

Actualizado a
30/07/2018 13:00

Temas relacionados «

Zanahorias y remolachas para construir
edificios mas fuertes y ecologicos

Estas hortalizas permiten aumentar el rendimiento del hormigoén, ademas de detener
la formacién de grietas, evitar la corrosion y hace que los materiales sean mas

duraderos
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Dilemas y Expectativas

Entra al horno la piedra
caliza triturada

en polvo
(materia prima del cemento)

Combustible
e e ——
Sube la temperatura
a 1500° C
| Empiados por filtros de Una vez se ha hecho
nc 1a combustidn, las cenizas
. de residuo se incorporan
al clinker (principal componente
det cemento).
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Dilemas y Expectativas

UNIVERSITYof WISCONSIN iowa
U“M“-WA“KEE better
concrete
- = conference

November 10, 2016

University of Wisconsin-Milwaukee
Concrete Nanotechnology and Nanoscience Society

Konstantin Sobolev,

Disefio f/rspasor

Juntas longitudinales Rugosidad

Juntas transversales

Texturizado
\

Materiales del concreto

Barras de transmision

Barras de amarre
Subrasante

Subbase o base
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1. Nanotecnologia en Concretos
= Nanotecnologia de Materiales
= Materiales Cementicios / Nanoparticulas
= Nano-Aditivos para Concreto
= Dilemas y Expectativas

2. Proyectos Constructivos en Asia
= Consideraciones Técnicas
= Ensayes en Obras / Normativas
= Consideraciones Industriales
= Manufactura / Transportacién / Colocacién

3. Preguntas y Respuestas
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Proyectos Constructivos en Asia

Referencias: www.concretovirtual.com/nanotecnologia

Preguntas y Respuestas


http://www.concretovirtual.com/nanotecnologia
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Consideraciones Técnicas
Requerimientos Normativos / Ensayes en Obras
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Consideraciones Industriales
Equipos de Manufactura / Transportacién / Colocacién
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Consideraciones Industriales

Equipos de Manufactura / Transportacion / Colocacién

A well-planned program
for every purpose:

Vernion weh 2 ing pun misas mixers o open trucks

L N

||||| haust e fitters for
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Consideraciones Industriales
Equipos de Manufactura / Transportacién / Colocacién

——

DEBATE

EL MUNDO EN

2050

la transformacion
del ser humano
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Proyectos Constructivos en Asia

Referencias: www.concretovirtual.com/nanotecnologia

Preguntas y Respuestas


http://www.concretovirtual.com/nanotecnologia
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1. Burj Khalifa, United Arab Emirates - 2,717 Feet
Dubai's Burj Khalifa is the tallest building in the world.

2. Shanghai Tower, China - 2,073 Feet
The Shanghai Tower is the world's second tallest building as well as the tallest building in China, with 121 floors.

3. Makkah Royal Clock Tower, Saudi Arabia - 1,972 Feet
The Makkah Royal Clock Tower in Saudi Arabia is the third tallest building in the world. It stands at a total of 601
meters. The government-owned complex features a hotel with 120 floors, as well as a conference center, an Islamic

museum, and a prayer room with a capacity of 10,000 people

?. PNB 118 (KL 118), Malaysia - 2,113 Feet
The Merdeka 118 development is funded by Permodalan Nasional Berhad (PNB). When completed in 2024, the tower
will be the tallest building in Malaysia .

PNB 118 is a 118-storey, 644-metre (2,113-foot) megatall skyscraper currently under construction in Kuala Lumpur,
Malaysia.




=0~
O

Studeat Chapter

Proyectos Constructivos en Asia: Malasia (KL118 / PNB118)

Malasia: KL 118 (Permodalan Nasional Berhad - PNB118) —
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Malasia: KL 118 (Permodalan Nasional Berhad - PNB118) —
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Tuas Megaport
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Singapur: Tuas Megaport

COMPARISON OF AUTOMATED
TERMINAL OPERATIONS

TUAS TERMINAL FACTSAND FIGURES : Feasibility studies are being
i done on the construction of
Phase | Area | Startef Cargohandling : anelevated area 42m above
(ba) | operatiens Ry i nd - overlooki
m million)* | WW jons - to hqm.sem

Tuas Terminal
« Trans-shipment port that is many times

larger than the ones in Europe. ‘ 414 | Early 2020s | 20 :v:dehousmcs; distribution
« More complex to automate a 405 | Lato2020s | 21 as well as possibly o

1

2
trans-shipment container terminal of this 3 | 260 | Early 20205 | 1
4

scale than a destination port. cafes, retail stores
| 260 | Mid-2030s | 13 | and other amenities.
Capacity (million TEUs): m:wmmwmmu&m) T
4 3 s \ P ' containes type. :
rJ::-'nl :nm:::’s m 4y R P Pask Panjang : 2,300 out c_>f 2,800
(Future) {Current) (Coreay [ 5o . Iesvsr‘n‘md. : < et | remernemees e s e e e eeeeeeee | COFAl COlONIES
65 10 3 - b - J ; otour:!e Sultan S‘I:‘oo'uighthouse
11 |~ inthe vicinity of the proposed
| gl s Keel Tk $1 billion S o= N B
Phase 4 %W Terminal, Terminal  Pagar Appraximate cost savings in | relocated to the Southern
84ha 105ha ;&"""- reclamation fill material by re-using ¢ Islands successfully.
Pha Destination ports P ) - dredged and excavated materials : e
O st e Semdi  [mnd,, SpEmmeme 96 milion
o 9 e reclamation of Tuas Phase 1. ' Cost of the coral
two Ang Mo Kio New Towns 1085ha 2021 . relocation project

TEXT: KARAMNT KAUR  PHOTO: GOOGLE  STRAITS TIMES GRAPHICS: CHING CHOON HIONG, UM YON
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Singapur: Tuas Megaport

Orones Automated technol ogy
R P R - Diones can be used toruni te ;.28 canes yard cranes and guidsa
Tr-ymamb--un ©
|'W‘lm¥5" damage. mw-smmmmmscsm
The Tuas mega port, slated to open in phases from 2021, will incorporate smart and green eragon s 1300 and
technologies into its operations. Some of these will be tested at the MPA Living Lab. .ppam‘o' cane o pel
The Straits Times looks at the journey of a container through the port of the future. n;-m nrv-s-ulnu-mn.u for

Greent:

= The cranes and aomated guided
wenicies will be Lily elcTic.

= Solar ene Gy will te Marvested and
waste heat recovered from bulidng
coding Systems.

—_—

T

If 2 berth Isnad avallatie thevessel walts at
anchoragein hesea
~ The Markime and FOrt Autho ity Of S RGIPOre (MPR) I now

explarng the use of MUt PUPse flGating PItfoms sota T whie

S IR SO SRR P S O

and aigrsed).
= InTuture, the Information wil be

:nqm mg‘c pummn portai.

Works are in full swing at the future Tuas port, with
reclamation ongoing for two out of four phases of the
development and more than 3km of caisson already
installed to form the wharf.

The caisson, which sits on a foundation on the
seabed, is a 28m-high concrete watertight structure -
about the height of a 10-storey Housing Board block.
Using caissons to build the wharf structure is faster
than traditional methods like piling.

In all, 8.6km of caisson will have to be constructed
under Phase 1 of the Tuas port project, which aims to
grow the Singapore port, amid competition from other
regional and global ports.
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Singapur: Tuas Megaport

https://www.channelnewsasia.com/news/cnainside
r/singapore-needs-tuas-mega-port-maritime-trade-
automated-9934474

2t .“S’_t = = : s
B £ ] } =" . Ry — - ’ . https://www.youtube.com/watch?v=XTCvl1-Kz2Y

https://www.youtube.com/watch?v=Xu6zk8mT9-

https://www.youtube.com/watch?v=HrZg96L8yaY


https://www.channelnewsasia.com/news/cnainsider/singapore-needs-tuas-mega-port-maritime-trade-automated-9934474
https://www.youtube.com/watch?v=Xu6zk8mT9-Q
https://www.youtube.com/watch?v=XTCvl1-Kz2Y
https://www.youtube.com/watch?v=HrZg96L8yaY
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Temburong Bridge
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Brunei: Temburong Bridge —
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Brunei: Temburong Bridge
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Brunei: Temburong Bridge —
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Prefabricacion
Singapur / Myanmar
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Proyectos Constructivos en Asia: Singapur (Prefabricacién Ligera)

Singapur: Concreto Ligero Prefabricado —

GAME
CHANGING
TECHNOLOGY

o

b o e A

AN OFF-SITE
MORE SMEs IN THE CONSTRUCTION SECTOR
ARE ADOPTING NEW TECHNOLOGIES TO

SAVE COSTS AND BOOST PRODUCTIVITY
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Singapur: Concreto Ligero Prefabricado —
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Myanmar: Durmientes Prefabricados
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1. Nanotecnologia en Concretos
= Nanotecnologia de Materiales
= Materiales Cementicios / Nanoparticulas (Aditivos para Concreto)
= Nano-Aditivos para Concreto / Activacién Mecano-Quimica
= Dilemas y Expectativas

2. Proyectos Constructivos en Asia
= Consideraciones Técnicas
= Ensayes en Obras / Normativas
= Consideraciones Industriales
= Manufactura / Transportacién / Colocacién

3. Preguntas y Respuestas
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Preguntas y Respuestas
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