CIVIOZ - STRUCTURES and MATERTALS

’lbpici Reinforced Concrete

1) Concrete
-Synthetic Stone
: #ade from - - Cement

Sand. ] Volume insfeod of cement
‘A qregmLe (Grovel) 1 -Yolume s’fa\oa\ifﬂ (does not shrink)
'\g{iajrer 1Water + Cement Turns irito solid
Rir IWoder expands when freezes and can breok
‘Admixtures  Conerefe, air is needed o shop it

Cemert ond concrefe ore not the sane
L Cement is more powdery, used fo make concrete
(Cement : Concrefe, — ?four Cake )

Lhen concrete sefs, it gefs smaller

CementT
‘Made of grinded up limesfone
*Heafed up o over 1000°c with coal
L Gives off co, ond woder
Turns into ceramic
'GrinA up the ceromic ‘meo cemen’r
L odd woder — lime sfone

Why Concrete
‘Most used. construction moferial Negadive : Carbon infensive -
'CheoF To moke and export |
“Local production
‘Duroble
Moke any shape (Since it starts os o liguid)

2 ) Types of Concrefe
arPloin Concrefe
-No mimcorcing Steel
o0 e dependent proper
asS Tim encenl properties
-Curmesoomp?es&on weﬁ, o ot fension

b) Reinforced. Concrete

%)Sﬂgfeé\'g% F%Zﬂ iﬁég&g&nq Bacs (Rebor) Where Thefe is fension



C)Prestressed. Concrete

- Reariforced. concrefe where before loacling, steel i in Tension
pnd concrete is in compression

3) Rebars ot
7 deFormO‘* °

o\

QJ ] ]) Helps' o bond the steel and. concrete
Rusﬂ bors hove o better bond.

O A
/’__.\ Tgnore Strain Howdening
- £, = 400MA
: - 0
E=200,000 MPo. Ract of World, £y = 5001
_, »e
Stondard Bor Sizes
dize | Areo
OM | 100mm=® The size relafes o its diameter
SM | 200mm®
20M | 300 mm*
25M | 500mm®
30M | #00mm?
35M 1000 mm?

4) Concrefe Stress - Stiroin Relafionship (not reinforced)
Compressive Steength COMP{‘ 25SioN

Specified by oA ‘
Must Consider %% ond E when workang

engineer (20-80MP) S f' o —
with concrete.

lineor T | /
4 | S € TCc“—"Heaj;recl in compression Test @
4 e 28 doys of oge tfest oll frucks)
Crocks '”'Ft’ Z=1S0mm l
v )
TONSION o o % oracking fy — Estmated. indicectly \ST
m_m_%_'_ 'Ft =0.334% 300
_E N m

!



Cormp osite Moterial
Con’ra\ns of leogt 2 differert moderiols
- fssume That concrete and. steel hove some. strain

= Consfart~ fe=Concrete stress (€ Ec)
2 G s (e BTt SIS

Mox Compressive Capacity = fc“Re + fy-As

HC eo of Concrefe (total oreo - Hs)
= Oreo of steel rebar

Hbleib do this since yield (fy) ) and crush (f¢) happens

af The same Shroin

Graph of Force vs Displacement
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Rfter crocking, the concrete does not do anything



