Concrete Materials

Environmental

1.200 ‘/
1.042
/ Magnesium .
oy LD s GD>1: eco-friendly
6 o0 " wCrueswsr  OD-1- almost theoretcal process
: . e Aluminium  @D<1: pollutant emission process, ..,
2 / Architectural Ceramics
go 0.600 : 0.465 0.483
E Cement
§ 0.400 /
C] N 0158
0.200 / n'l'i
0.000
Magnesium Glass Crude Steel Aluminium Architectural Cement
Ceramics
Product
Comparison of GD of different industries of China (D. Xu et al., 2015)
GD = Theoretical usage of natural resources for unit qualified product
Actual usage of materials for unit qualified product
Advantages
- Durable
- Economical

- Formed on Site

- Energy Efficient

- Inflammable

- Thermal Resistance
- Water Resistant

- Aesthetics

Disadvantages

- Brittle

- Slow Material Development

- Low Strength to Weight Ratio
- Formed on Site

- Volume Instability

Different types of concrete

- Mechanical properties
o Fiber Reinforced Concrete
o Ultra High Performance Concrete
- Workability
o Self-compacting concrete
o Roller-compacted concrete
- Durability and Environmental Concern
o Self Healing Concrete
o Alkali Activated Material based Concrete
o Self-Cleaning Concrete (photocatalytic concrete)




Scales

o Coarse Aggregate
o Mortar (sand + cement)

o Fine aggregate
o Paste (cement)

o Resin
Components

- Cement + Fine & Coarse Aggregate + Water

CEMENT

7to 14% volume Maijority of concrete volume

Aggregates
60 to 70% volume

The Binder

Very low proportion

* Concrete Proportions
Mortar

Concrete Coarse Aggregate
Concrete taken from I-465 outside Indianapolis, Courtesy by J. W. Weiss

Mortar = Cement + Water + Fine Aggregate

- Mortar = cement + water + fine aggregate



* Concrete Proportions

Concrete Fine Aggregate
Concrete taken from I-465 outside Indianapolis, Courtesy by J. W. Weiss

Paste = Cement + Water

- Paste = cement + water
Proportions

- Cement =3.15 x water
- Agg=2.6 xwater

Volume Cost

40%
® Cement = Water = Coarse Aggregate = Fine Aggregate
Property Weight (Key for Cost (Important
Relationships Batching) for Profits)

Cement

- Powder Binder to bind materials together
- Based from limestone, factory usually near limestone mine
- Limestone mined then crushed, then grinded into powder



Crushed Limestone . Clay and Shale
(Quarried) Other Raw Materials (Quarried)
Grinding/Storage Grinding/Storage

Storage, I
Homogenization, Preheaters » Burning Kiln
Final Grinding

Material is ready to be processed further

- Wet-Process Kiln vs. Dry-Process Kiln

slurry

calcining
sintering | drying

blended dry 'eek ﬁ
H
. $
precalcined feed—3,

clinkering

b -

. 900 °C spprox.

o Wet - heat transfer not very efficienct
o Dry is better, kiln can be shorter and heat transfer is more efficienct
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Dehydration Zone ( up to ~500 or 750 °C)



