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What 1s reinforced concrete

® L O LN

Concrete is very durable and easy to construct material

Ty, tension upture, tension

Relatively cheap

Concrete
High Strength
Strength range
¢ Normal Strength 10 — 40 MPa
¢ High strength 40-150 MPa
Mild Steel

¢ : 5 3 ..}ﬁ _'.’ :\
BUT 22 R A Rebar

Rupture, compression

I, compression

1__3'.1_11}t11r£:'-
Steel 1s more expensive

High strength
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Yield Strain-hardening Necking
-
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Reinforced concrete takes the durability and affordability of concrete and high strength and
ductility of steel

Location of needed steel reinforcement ??
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What 1s reinforced concrete ?

ASTM | Minimum Yield Minimum Tensile
Product Specification Designation Strength, MPa (psi) Strength, MPa (psi)

Reinforcing bars Grade 280 280 (40,000) 420 (60,000)
Grade 420 420 (60,000) 620 (90,000)
Grade 520 520 (75,000) 690 (100,000)

A706 Grade 420 420 (60,000) 550 (80,000)“
[540 (78,000) maximum]

Grade 280 | - 280 (40,000) 420 (60,000)
Grade 350 o 350 (50,000) 550 (80,000)
Grade 420 | 420 (60,000) 620 (90,000)

A1035 Grade 690 690 (100,000) 1030 (150,000)
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What 1s Design ??

& Design 1s the process of a system and/or a component to meet

& In Civil Engineering :
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& The system:

<
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¢ The demand:

plll
[

Negative
wind loads

& Reinforced Concrete Design ??

Positive

8 wind loads

¢ Determine Geometry of concrete member

¢ Amount and location of steel reinforcement , e ostatic

| pressure from water
' pressure in ground

Dead loads
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Design methods
& Allowable stress design (ASD)
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Yieldi Strain-hardening Necking
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Design methods

® Load and resistance factored design (LRFD)

¢ This methods considers the in the and
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Design methods

Minimum uniformly distributed live loads

Live Load, Live Load,
Qccupancy or Use kMN/m? Occupancy or Us KN/

¢ Load and resistance factored design (LRFD)
¢ Load Factors and load combinations
Table 5.3.1—Load combinations

Primary
Load combination Equation

U=09D+1.0W

U=09D+10E

& After we get in the member 1n
consideration
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[ J
D e S lgn metho ds Table 21.2.1—Strength reduction factors ¢

o Near ends of preten-
. . 0.65 to .
Moment, axial force, or 0.90; sioned members where
. 0.90 in
combined moment and

. _ d me accordance strands are not fully |
% Load and resistance factored design (LRFD) axial force dance | 4 veloped. § shall be in

with 21.2.2 o
accordance with 21.2.3.

. Adclijri:::na.l r_equ.iremﬁents
¢ Strength reduction factors (¢) b Shear 75 |uegveninZi2el

resist earthquake effects.

M, P P,

© Post-tensioned anchorage
e
! zones

Brackets and corbels

Struts, ties, nodal zones, and

& We get Nominal strength is calculated using concepts from & bearing atcas designed in

accordance with strut-and-
tie method m Chapter 23

Components of connec-

tions of precast members
controlled by yielding of
steel elements in tension

m Plain concrete elements

Anchors in concrete
accor-
elements ,
dance with

Chapter 17
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Design CODE

& In our region we use the ACI code 318-14 (or 197?)

& Load Factors 0 s

& Strength requirements
& Serviceability requirements
¢ Reinforcement limits

¢ Reinforcement detailing

EFERENC

D STA

QUIREMENTS

An ACI Standard and Report

Building Code Requirements
for Structural Concrete
(ACI 318-14)

Commentary on

Building Code Requirements
for Structural Concrete

(ACI 318R-14)

Reported by ACI Commitiee 318

( aci W American Concrete |
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