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GENERAL OVERVIEW

To be a perfect structural design engineer, you must know the principles of manual

design according to your code. This course shows the detailed steps and formulas
of design of reinforced concrete elements according to ACI318. This course has 12
chapters including general concepts and complete design of columns, beams,

slabs, foundations, stairs, walls , deflection manual calculations design using excel

sheets and finishing with an exam to show the trainer level.
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REQUIREMENTS — <idkial)

- Academic study of structural engineering.
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3- ATTENDANCES — 483giaal) 43l

- Students who want to learn the principles of manual design according to ACI.

- Recent graduate engineers.

- Engineers who want to know steps of design according to ACL

cSaY 1 2 S ks (o gad) avanatll Ciludf alad 3 el Hl QO -

Z A s il -

Page 2 of 9




STR02 — ACI MANUAL DESIGN

SaY) S Tk penatll ol shad 48 jaa & G N il -

4- LIST OF CONTENTS — il giaall daild

Chapter 01
General Concepts

Lle aulia

Chapter 02

Design of
Columns

saas ) psadli

Chapter 03
Design of Beams

@) pasl) avanal

Material properties

Creep & Shrinkage
Reinforcement Steel Properties
Unit System

Ultimate & Working Design
Methods

Ultimate Load Factors

Brick Wall Loads Calculations
Strength Reduction Factors ()
Punching Shear Cases &
Solutions

Inertia Modifiers

Stress-Strain Curve for Concrete

Determine Short and Long
Columns

Design of Short Columns
Stirrups for Short Columns
Design of (Pu_Mu) Columns
Design of (Pu_Mux_ Muy)
Columns

Design of Long Columns
Minimum distance between steel
bars in columns

Design of beam for bending
moment

Check Steel Strain

Design as doubly RFD section
Design beams for shear

Design hidden beams

Design T-section beam

Design beams for torsion
Minimum distance between steel
bars in beams

Laddtiual) o gall Gal &
ALY 5 a3l

zaludll aaa al

il ) U

Ao glial) o Al Joniidll Vs
g)..aﬂ\

o glaal) aa Alla Jlead i elae
I jleaddl Ll sal) Jleal Cla
(D) A sliall (mia Jalae

Jslall g il yadll Vs
S geaill 2 e (it S lae
Al Al Jasy) g dea ) s

skl 5 ypalll 3 ganll 20a3
3_ymaill saac Y araral

3 _gpail) 3aae U () sl LK)
658 A yrall 3aac V) aranas
alelad) dasie 94y e
58l A jral) 52ac V) ararad
) (A a5 e 5 A ) s

4L glall saee Y apenad

& ¥ G Ll il

3ac Yl

VNP PALER Y PP NIy
sl Jladi) (e (381

23l Aaals sty o Uil avanad
Lol

Sl 8 (il apaal

4 ghaall ) Sl pranad

T CleUasll @y &l jaSl) aranal
S 5aSl (b 530 s

& Fln) G L) il

<l Sl

Page 3 of 9




STR02 — ACI MANUAL DESIGN

Chapter 04
Design of Slabs

Ql.h)\..d\ Hw.aﬂ

Chapter 05

Design of
Foundations

bl sl

Skin reinforcement provisions
Skin reinforcement calculations
Critical section for shear (at
support face)

Nominal bearing strength (Bn)
to ACI318-19

Different types of slabs

One way & Two-way slabs
Calculate minimum slab
thickness

Design slabs for bending
moment

Ribbed slabs types

Determine ribbed slabs thickness
Design ribs for bending moment
Slabs corner reinforcement
Design of flat slab for bending
moment

Design of flat slabs for punching
Design of flat slab for punching
(Stirrups)

Deflection solution for slabs
Key map for structural systems
How to calculate long span (Ln)
for flat slab

Types of Foundations

Soil reports contents
Calculate footing area

Design footing for shear
Design footing for punching
shear

Design footing for bending
moment

Strip footing design steps
Strip footing area calculations
Design strip footing for shear
Design strip footing for bending

skin C).u.\ﬂ‘ s Glalac

skin il aas Cllua

da g die padll 7 all e Uadll s
3 5SS

ko Al 30 &y e V) Jeatl 5 58
S 2 sl

Cladll Adliaall ¢ 1 531

2 gl olai¥ ) cld cutladll)
oyl

Sl ASLaw J8 apass
A3l 8 eliaiY) a5 e aranal
Clac ¥ @l i) ¢ gl
il Sl calSlass paas
lacl

Clacll 8 cliaiV o je aranal
a3l & SOV il
G b laiY) o g je avana
G b ) i) apanad
oaill () sbalT) SIS apanas
a3l 8 )

L3 8w i J gl
ALy Aakaidl dualise dday A
Jashll Jshll Clua (S as
iathoall adasull

Sl g1 53l

QAN o Sy e

20 il dalius il

o) gl il aranal

se) gl b ) (padl) apanss
o) gl b liaill o g 5o arana
kg ) ae) gil) apanad ¢ glad
Al ) 5ae ) Aalis s
Ak a0 ac ) il & Gl aganas
o) gl b elaiYl o g e araa
Aokay )

438 52l ae) il ¢ ) il

Page 4 of 9




STR02 — ACI MANUAL DESIGN

Chapter 06

Design of Stairs
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Design flying stairs for bending
moment

Difference between column and
wall

Earth pressure types

Walls types

Retaining walls types

Calculate stability weights
Retaining wall checks

Check of sliding for retaining
wall

Check of soil pressure under
wall footing

Calculate bending moment for
critical section

Design wall section for bending
moment

Minimum reinforcement area for
walls

Basement walls - simplified
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Chapter 08

Design by Excel
Sheets according
to ACI Code
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Files &
References
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Final Exam
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Chapter 11

Updated to ACI
318-19
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Design of Short Columns
Check Long Columns Non-
Sway

Design of Beams (Mu, Qu, Tu)
Beam Section Capacity
Design of Slab Section
Calculate Wall Loads

Design of Isolated Footing
Combined Footing Design
Property Line Footing Design
Minimum Reinforcement Area
Excel sheet for bearing
calculations (¢Bn)

ACI Code

ACI Excel Sheets

ASCE7

Notes used through course

This chapter introduces 10
model exams for different
problems to show the trainer
level

Updates to ACI318-19

New rebar reinforcement grades
Upper limit for (fy) for some
calculations

Minimum reinforcement area
(As) for slabs

Minimum thicknesses for two-
way slabs

New value for modulus of
rapture (fr)

Modifications to one way shear
calculations
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Deflection
manual
calculations
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calculations (Vc¢)
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calculations (Av)
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calculations (punching)
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Ex01 - step 01 - Calculate Ig
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Ex01 - step 05 - Calculate
actual and allowable deflections
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steel (As') on long term
deflection

Ex02 - step 01 - Calculate Ig
Ex02 - step 02 - Calculate Mcr
and Ma

Ex02 - step 03 - Calculate
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Ex03 - step 01 - Calculate Ig
Ex03 - step 02 - Calculate Mcr
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and le
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Ex03 - step 04 - Calculate
actual and allowable deflections
Check live load deflection
limits

Summary steps for manual
check of deflection

Excel sheet for deflection
calculations

Compare manual results with
excel sheet

Solution (As") for long term
deflection

Calculate As' & As ratios for
ribbed slabs 01

Calculate As' & As ratios for
ribbed slabs 02

Excel sheet for As' calculations
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