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Advance
I Construction CO2 06 6 6 2 12
Materials

CO2 - Select the relevant advance materials for given civil engineering work. |

2.1 Properties and applications of building materials: Pollution absorbing
bricks, Cooling bricks, 3D printed bricks, Interlocking bricks, Translucent
wood, Sound proofing walls, Epoxy flooring.

2.2 Properties and applications of road materials: Recycled asphalt shingles,
Self healing asphalt, Precast Pre-stressed Concrete Panels (PPCP)

2.3 Properties and applications of concrete materials: Synthetic concrete,
New admixtures: Masterglanium, Polycarboxylic Ether, Nano concrete,
Light transmitting concrete, Foam concrete, Bendable concrete or
Engineered Cementitious Composite (ECC), Concrete Fabric, Hydrophobic
concrete, Green concrete, Timbercrete, Ferrock.
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ADVANCED CONCRETE MATERIALS

LIGHT TRANSMITTING CONCRETE ‘i ; = " BENDABLE CONCRETE / ENGINEERED
(LiTraCon) 8 I 2 S : - CEMENTITIOUS COMPOSITE (ECC)

Light i isa i te that allows Foam concrete is a lightweight concrete consisting of cement, ECC is a fiber reinforced i ite that exhibits

light to pass through it It is made by embedding cptical fibers water, sand (or fly ash) and pre-formed feam. It contains high ductility and strain-hardening behavior in tension. It ean
in concrete, wmifarmly distributed air voids, bend without brenlung

PROPERTIES = ¥ PROPERTIES W Tl
« Allows natural light transmission * Very hghtweight (400 = 1800 kg/m®) « High tensile strain capacily {3-5%)
+ High compressive strength (similar to normal concrete) = Good thermal insulation |- Strain-hardening behavior
+ Good durabidlity and weather resistance * Low sound transmizsion | = Multiple fine cracks (self-controlied)
» Energy efficient - reduces need of artificial lighting = Fire resistant |+ High durability and impact resistance
« Provides acsthetic and modern appesrance - Easy to pump and place « Excellent flexural and tensile strength
+ Economical and reduces dead load + Can be used in thin sections

APPLICATIONS | o5 11 e APPLICATIONS = &

Architectural wadl  Fagade pancls & Walkways & Decoralive elements Precasiwal  Filinginwaids®  Roadsub-bose® | Selsmiccesistant  Thinowerloysd&  Precastelements  Bridges, tunncls &

cladding Parttion walis Pavements & Inleriors & Screcds panels Caviry filing Trench backfil structures Repairs

& Connecticns Infrastructirg
Compesition : Fine concrete mix « Optical fibess {glass or plastic) Compaosition : Cement + Water + Sand/Fly ash + Foam | Composition : Cament + Fine sand + Water + Fibers (PVA/PE/Steel)
Typical Thickness : 25 - 50 mm Typical p.m,“.- 400 - 1800 kg/m® N + Admixtures |
Light ission : Up to §-6% (dupends on fiber density) {'ll @ h+1 - 10 MPa (depends on density) Sdlle Errdln Capaclty = 37-5%

| Typical Thickness : 10 - 25 mm {can be very then)

=

| /5%  BENEFITS OF THESE ADVANCED CONCRETES

‘\@/' + Sustainable construction ~ Energy i | ive & aesthetic designs + High performance & durability \ij
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ADVANCED CONCRETE MATERIALS

“4;TIMBERCRETE

c fabric s 3 icated ydrop is treated with
special chemicals that reduce water
{glass, carbon or basalt) coated

absorption by repeliing water. It increases

weith s polymerc LI dad o reinforce durahility by preventing moisture ingress.

concrete, control cracking and

|
‘ mesh made of high-strength fibers
| improve durability,

4 PROPERTIES bl it

PROPERTIES i
] - 3
| & thtansie "m::::‘m i | = Reduces water absorplion
* Reduces plastic ge cracking = B . Y
l = Easy and guick to install :y;“

| = Improves impact and abrasion |

» Protects agalnst corrosion
| resistance

| 2 | | * Increases durability and service file
| = Corroslon rasistant = Sall-cleaning effoct (reduces dirt
« Alkali resistant |

accumulation)

APPLICATIONS

| = Slabs on ground

-APPLICATIONS {hebiiiid adak

« Bridges and marine structures
* Pavements and overlays | » Facades and exterior walls
| = Tunnel linings « Water retalning structures

| * Precast elements + Parking structures

s
o

i Green concrete is an eco-friendly concrete |
made by using supplementary cementitious |
materials and recycled materials to reduce
environmental impact. ‘

¢ ¢ PROPERTIES /¥
* Lower carbon footprint
« Utilizes industrial by-products

+ Good durability and strength i
+ Reduces heat of hydration |
= |mproves sustainability
« Can contribute to LEED / GRIHA rating |

51 APPLICATIONS “ifi%

= Sustainable buildings

= Infrastructure projects
* Pavements

» Precast products

* Mass concrete works

COMPOSITION
Cament + SCMs (fly ash, GGBS, sllica
fume, metakaolin] + Recycled aggregates /
reclaimed materials + Admixtures

N

concrete made by using wood particles,
chips or shavings as aggregate. It provides
good thermal and acoustic insulation.

Ferrock is an inncvative concrete-fike

| material that uses steel industry waste
| (steel slag) and binds €O, permanently.
It is one of the mest sustainable

| | construction materials.

PRoPERTIES

| | = Lightweight

+ Good thermal insulation
« Good acoustic insulation

| = Extremely low carbon footprint

« Utllizes steel slag and industrisl waste :
= High strength and durability

= Easy to wark with
= Uses renawable resources

1 APPLICATIONS /niisus
= MNon-load bearing walls
= Partition walls
« Roofs and floors {insulating layers)
= Sound proofing pansls
=+ Rural snd eco~friendly housing

COMPOSITION |

Cemant + Wood particles { chips / shavings |
| +Water + Admixtures

co, |
= Good resistance to chemicals |
= Long service life |

| = Structural elements.
= Road construction
+ Coastal and marine structures
= Blocks and pavers |
= Sustainable infrastructure

[ COMPOSITION
i Steal slag + Activated minerals +
| ©0; curing (carbon mineralization)

BENEFITS OF THESE ADVANCED CONCRETES

= Crack control in concrete | i . and horitage
(" composrioN 1 COMPOSITION
| strength fibers (glass / carbon / concrate + Hy
! | :':pq.wmm H chemicals (silzne / sBoxane based
: i || || water repelient) |
Sustainable & High Dursbility & @£
Eco-friendly Long Service Life M

Improved Thermal &
Acoustic Performance

Crack Control &
High Ductility

Long Term

Cost Effective in
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Modern concrete materials and admixtures improve strength, durability, workability and sustainability
to meet the demands of modern construction.

Synthetic conerete is produced using

artificially synthesized raw materials

or industrial by-products to reduce

dependence on natural resources.

Properties

* High early strength

* Uniform quality

* Low permeability

* Good resistance to chemicals

» Environment friendly (uses waste
materials)

Applications

+ Precast concrete elements

» Industrial structures

» + Pavements and roadways

+ Marine structures

* Sustainable construction projects

. NEW ADMIXTURE - MASTERGLANI

| MASTER

GLANIUM

MasterGlenium is a high-performance
admixture based on advanced
polycarboxylate tech nology.

} Properties 4

<+ Improves workability and flow

¥ * High water reduction (20-30%)
-/' = High early and ultimate strength

» Compatible with all types of cement

Applications

« High rise buildings

« Complex and high performance structures
» Precast and precast prestressed elements
» Mass concreting

+ Concrete with low water-cement ratic

= Better durability and long-term performance

i I;tarboﬂ“" :

PCE is a superplasticizer based on
polycarboxylate ether polymer.

Properties

= Excellent water reduction {up Lo 30%)
* Superior slump retention

= High dispersion capability

+ Low dosage requirement

= Red P bility and imp durability
+ Improves finish and reduces segregation
Applications

« Ready mix concrete

+ Self compacting concrete (SCC)

+ High strength and high performance concrete

+ Precast, p d and post d cancrate
= High workability concrete in hot weather

Nano concrete is produced by using nano
materials like nano silica, nane elay, nano
alumina to enhance concrete properties.

Properties

= Very high strength and durability

» Low permeability

= Improved resistance to chloride and chemicals
* Better abrasion and wear resistance

* Enhanced bond and microstructure

Applications

+ High performance and long life structures

* Bridges, tunnels and marine structures

* Repair and rehabilitation works

+ High rise buildings

+ 3D printing concrete and specialized concrete

BENEFITS OF USING ADVANCED CONCRETE MATERIALS

&

Higher v Improved
Strength Durability Woerkability

Better

L Longer
Service Life

@ Sustainable Cost
Construction Effective
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