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Course Objectives
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More than just trial and error, design is based on built up experience
as well as a solid background in analysis and an understanding of the

parameters affecting a good design solution.




Conduct of Course

Midterm Exam 35 %
Final Exam 45 %

Project & Assignments 20 %




Grading Policy

Final Score Grade

100 - 90 A
89 - 85 B+
34 - 80 B
719-75 C+
74 -70 C
69 - 65 D+
64 - 60 D
59 -0 F

* o el : o o . o
M ULAUNNAIAINRASNT mmmﬂaﬂuuﬂaﬂmmumwmmzau




WARNINGS

1) Participation expected, check 80%
2) Study in groups but submit work on your own
3) No Copying of Project & Assignments

4) No make up Quizzes or Exams




Reinforced Concrete Design Il (RC SDM)

Content:
* Introduction * Slabs
* Single RC Beam * Stairs
°* Double RC Beam * Torsion
° T-Beam * Column

* Shear * Footing
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B Mechanical Properties of Concrete
m Steel Reinforcement

B Reinforced Concrete Structures
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Structural Design Concept




Structural Engineering
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Structural Design Concept

B Stability B Economy

Safety Environment

Serviceability




LIFE-CYCLE OF STRUCTURE

New Design

activities

_ Traditional

Construction

Maintenance / Repairs /
Renovation

_ Less
competitors

Removal / Failure <

298




Ls9LLsHSaganaId1 YASSIYEN




o o

o

[~

KIIATSNAUANTUNTALIAR




Concrete & Steel Properties




What is Concrete?

Concrete is a mix of :

| 11% Portland Cament

A E R el 1% Gravel or Crushed Stone
—— e L
I "[ 26% Sand (Fine Aggregate)

Water Cement Ratio (W/C) :

0.7

_ow W/C 0.3 High W/C
High Strength | _ow Strength
_ow Workability High Workability

Optimal ratios obtained
by trial and experience




Compressive Strength of Concrete

f. compression test of standard cylinder at 28 days

T 15 cm 15 cm

15 cm

0:

30 cm
ASTM C192

T BS 1881

(f)asm = 0-85(f0)y

Normal used: 210, 240, 280, 320 kg/cm?

High strength: 350 - 700 kg/cm?

W.3.U. AMIUANDINIT W.A. 2522 : <150 kg/cm?




Effect of water-cement ratio

on 28 days compressive strength

500 |-

For type |
portland cement

450

400

350 |

300 |

250

200

Compressive strength, kgf/cm?

0.4 0.5 0.6 0.7
Water-cement ratio, by weight




Tensile Strength of Concrete

- Greatly affects cracking in structures.

- Tensile strength is about 10-15% of compressive strength.

Splitting Tensile Test (ASTM C496):
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f, ~1.59-1.86 \/f' kgf/cm® for normal-weight concrete

ct

f, ~133-1.59 /f’ kgf/cm® for light-weight concrete

ct
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Tensile Strength in Flexure

Standard Beam Test (ASTM C78):

S— f = ¥ = Modulus of rupture

r

Practical choice for design purposes

f. = 7.5(f psi = 2.0/f ksc




____________________________

Secant modulus
at 0.5f'=E,

¥

~ (.003
Ultimate strain

gC u

v

ASTM




Concrete & Steel Strength-Deformations
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Modulus of elasticity
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E, = 4270 w_° J/f

C

(NN./2H.7)

AIVTUADWNIRINTEN W, = 1.45 — 2.48 /a5
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E. = 15,100/

(AN./98.%)

AIVTUABWNIBMINUNUNE w, = 2.32 Aw/d.2
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E. = 2,040,000

(AN./2H.7)




Concrete Weight

Plain concrete = 2.323 t/m?
Steel = 7.850 t/m?3
Reinforced concrete = 2.400 t/m?
Lightweight concrete =1.6-2.0 t/m3




Steel Reinforcment
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SR24-: F, = 2,400 ksc, F,=3,900 ksc

< Y 9
Deformed Bar (1Y1iaNU900Y)

SD30: F, = 3,000 ksc, F,=4,900 ksc
SD40: F, = 4,000 ksc, F,=95,700 ksc

SD50: F,=5,000 ksc, F, = 6,300 ksc




Stardard Reinforcing Bar Dimension and Weight

BAR SIZE AREA WEIGHT PERIMETER
(mm) (cm?) (kg/m) (cm)
RB6 283 222 1.89
RB9 636 499 2.83
DB10 .785 617 3.14
DB12 1.13 .888 3.77
DB16 2.01 1.58 5.03
DB20 3.14 2.23 5.97
DB25 4.91 3.85 7.86
DB28 6.16 4.83 8.80

DB32 8.04 6.31 10.06




Reinforced Concrete




Reinforced Concrete Structures

Concrete |

Steel bars _7\.\.

Section A-A

Concrete: high compressive strength

but low tensile strength

Steel bars: embedded in concrete (reinforcing)

provide tensile strength




Steel and Concrete in Combination

(1) Bond between steel and concrete prevents slip
of the steel bars.

(2) Concrete covering prevent water intrusion §§
and bar corrosion.

(3) Similar rate of thermal expansion,
Concrete:  0.000010 - 0.000013 .
Steel: 0.000012 < ‘
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WHY Reinforced Concrete?

» Concrete is cheaper than steel

» Good combination of Concrete & Steel

» Durability from concrete covering

» Continuity from monolithic joint




Disadvantages of RC

» Construction time

» Concrete Quality Control

» Cracking of Concrete




