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Technology of Construction Materials

Industry

By Dr. Hasan Alhamwi

Lecture 1 : Introduction to the Construction Materials

Main references:

» Revuelta, M.B., 2021. Construction Materials: Geology, Production and Applications. Springer.

» Multiple Internet sources.
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B Table 1.1 World production of main materi-
als used in construction and approximate propor-
tion going to the construction industry (Ahmed
and Sturges 2014)

Material Annual world % of world

production production
(tons) used in
construction
Cement 2,400,000,000 95-100

Aggregates 12,000,000,000 95-100

Steel 1,450,000,000 Up to 50
Timber 1,000,000,000 c. 60
Polymers 150,000,000 c.20-25
Total 17,000,000,000

bl 5 il Jleed A deaiiiall o) gall (e Ay giall dpaill 5 cha oo liall ) g (g alladl 2L eaa g 03le ) Jsanl)

Durability salll 2 sea o) Al 2

Syl s iy 3 S L g5 A5 A8 3 0l L) 3 e gands RSLEY) el A

bl e o) Gl e i O oS A 5 les B e Jslae 5l dpaaall Clangdl L)
o LS il Jia oLl ol go o1 530 (e dnall (3 55y () (S (il 5 @l il g iy yladll s yeall ol il A 5l gl
.oUJ\d&ﬂ\




Madenat Alelem University College Department of Building & Construction Tech.
2"d Stage 2021-2022

e el 5 Jalall 138 (il (5 55 piall (had GlIA Calidg Al Jalaa Led bl 8 daddiiss 83l JS ) al 5l (e
3 gall 638 (g p s () LY Auald il go gy Giob e Al Lealadind 5aa 5 Lgiasa O] salall Ailie (i
83 gall Ll

Product Standards z¥! jules 3

&8 ASTM alas s o Lilaca dal (e elil) Gilaiie cililliia JS i (any 4l i) julae iy oy

i s American Society for Testing and Materials 3 sall 5 JLia S 4K jaY) Lpmandl J& (e Basiall <Y Sl

Galll Jd e Lgosl 3 EN mlae sk i allall eladl ea (8 Gl e el (3 a3 Ll e el
ALY 3 gall A1 jall L) dial gall 2 5 Gl all 8 IS (CEN)oubil) s 5ill A 5 5Y)

Sustainability in Construction Materials 4:5LasY) 3l sall & dalxiny) 4

A8 auly Ggee L) Ly Al ¢ dully daelaiaV¥ly 4abaiV) il sall dody auly mllaias daliinY)
i) s e Laia ) Allaadl g ol 5l 5 31 sbusall 3 38 e laia¥) cailadl Jalall g3 il (panmy abai¥) Cailall Aalain)
MUY e (o paldl) I elill (35 sai a5 ol Al alail) e Lliall g5 ddall 3 ) sall Balatinn) 5 djlea  Jiad
()l o ol delia il salad) A Gy b e Al ol 53l g o ) sall Ja jiall @IgiuY) 5 28U Ml
Saal (g 740-20 bl clilas J<E5 () ¢ Aall alladl DY (g0 740-25 s el deliva b Zilall $ilgi
2l B Gl Jlaa) e 77 e ) e s S 2l Al clibenl JSE (7)) 5 ¢ ol (e il
sda () e Ja Lea ¢ AT oaliatl Ll ol e ST LA 3l ge dpallal) L) delin ellging ¢ Sl ) ALYl (5 S
Ulls L ol Sl das 63983 gall (e 30N g Al SV Jul g dpesadall & ) gall DGl JuliS aay daliiie pe delia
350 e oAl 5y odaill Cp olial JSAN 8 Aalaia¥) caila ) elid) delia skt Al clalasy) e
el (e s e gaiail ALY o) gall sl




Madenat Alelem University College

2"d Stage

Department of Building & Construction Tech.

2021-2022

Extraction Production of ’ ",
N Construction - Demoalition
of —>= materials and || —»=| Lifetime [—
process process
natural resources components
T
i
H
D
Reuse i !
SR
Recycling  |------------ I
i
|
|
i
Final destination —
landfill disposal |
Environment

______________ Waste materials
Raw-material, products and recycled materials




Madenat Alelem University College Department of Building & Construction Tech.
2"d Stage 2021-2022

Technology of Construction Materials
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By Dr. Hasan Alhamwi

Lecture 2 : Design Basis of Factories

Main references:

> Revuelta, M.B., 2021. Construction Materials: Geology, Production and Applications. Springer.

» Multiple Internet sources.
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Technology of Construction Materials

Industry

By Dr. Hasan Alhamwi

Lecture 3 : Masonry Bricks

Main references:

> Revuelta, M.B., 2021. Construction Materials: Geology, Production and Applications. Springer.

» Multiple Internet sources.
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Technology of Construction Materials

Industry

By Dr. Hasan Alhamwi

Lecture 4 : Cement

Main references:

> Revuelta, M.B., 2021. Construction Materials: Geology, Production and Applications. Springer.

» Multiple Internet sources.
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O Table 6.5 Different types of Portland
cements according to ASTM C150 standard

Type 1 Normal
Type IA Normal, air-entraining
Type 11 Moderate sulfate resistance

Type 1IA Moderate sulfate resistance,
air-entraining

Type 11 Moderate heat of hydration and
(MH) moderate sulfate resistance
Type 11 Moderate heat of hydration and
(MH)A moderate sulfate resistance,

air-entraining
Type 111 High early strength

Type High early strength, air-entraining
IITA

Type IV Low heat of hydration
Type V High sulfate resistance
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combinations of limestone,
cemenl rock, and shale, clay,
sand, or iron ore

1. Stone is first reduced to 125 mm size, then to 20 mm, and stored.
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2. Raw materials are ground to powder and blended.
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Hot gases from prehoater or clinker coolor 1o raw mill
( |
2 Prehester
Tertinry air duct
»
-
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Fan  Dust collector Rotating kiln Clinker cooler
Clinker and gypsum conveyed
10 grinding m.ds
3. Burning changes raw mix chemically into cement clinker.
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4. Clinker with gypsum is ground into portiand cement and shipped.
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Technology of Construction Materials

Industry

By Dr. Hasan Alhamwi

Lecture 5 : Aggregate, Sand and Crush Stone
Main references:

> Revuelta, M.B., 2021. Construction Materials: Geology, Production and Applications. Springer.

» Multiple Internet sources.
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Technology of Construction Materials

Industry

By Dr. Hasan Alhamwi

Lecture 6: Lime
Main references:

» Revuelta, M.B., 2021. Construction Materials: Geology, Production and Applications. Springer.

» Multiple Internet sources.
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THE LIME SPECTRUM

Compressive strength, impermeability,

brittleness, setting speed. \ &5
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Raw Material 2l 2 sl 3
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CaCO, (solid ) + heat — CaO(solid )+ CO, (gaseous ) —
CaMg(CO;), (solid)+ heat — CaMgO, (solid )+ CO, (gaseous) -
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LIMESTONE
CaCo, LIME
calcum CaQ '
carbonate calaum oxide

. STEAM
PCC HYDRATED LIME
CaC0, Ca(OH),
precipitated calcium hydroxide
calcium
carbon
- MILK OF LIME

Ca(OH),
suspension of caldum hydroxide

O 4.2.2
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Kiln type Abbreviation Output

range
(t/d)

Long LRK 1601500

rotary kiln

Rotary PRK 150-1500

kiln with

preheater

Parallel PFRK 100600

flow

generative

kiln

Annular ASK 80-300

shaft kiln

Mixed feed MFSK 60-200

shaft kiln

Other kilns OK 10-200

2021-2022

Range
of feed
stone

(mm)
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