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2- COURSE OVERVIEW - 4als 3 ki

= GENERAL OVERVIEW

To be a perfect structural design engineer, you must know the steps of creating
structural system for buildings; how to select system, model and making full design. This
course shows the detailed steps of creating structural system for a full building.
Additionally, this course shows the steps of modelling and structural analysis of different
building elements in ETABS and SAFE. This course shows how to design ribbed slabs,
beams, columns, footings and stairs for a full building according to ACI regulations . This

course creates structural system for 4 projects. This course includes 22 chapters from

receiving arch drawings to creating final structural drawings.
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* REQUIREMENTS - &bikial)
- Academic study of structural engineering.
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3- ATTENDANCES — 483giaual) 4al)

- Engineers who want to learn the steps of creating appropriate structural system.

- Fresh graduate engineers.

- Engineers who want to know steps of a building complete design according to ACI.
- Engineers who want to use ETABS and SAFE for full building design

el il il L) aUaill Jee il alad 6 cpe ) ) panigd) -

AN Ga gl -

Saa) S ks JalS el LAY sl 0 ghad 86 jra 8 el ) Cpuigal) -

Alac ) @l Bl gl #) AV IS 5 SLEY) asaaill <l shad 4 jra 8 ) cpuigdl -

Page 4 of 18




STRO3 — ACI BUILDING DESIGN

4- LIST OF CONTENTS — il giaall daild

- Design or check !
Chapter 01 - 6 steps of structural design

- Receiving & studying arch
Workflow of RC

Building Design

drawings
Select structural system

Placing structural columns
AN pranal) e s

T Structural analysis
(A (el

Structural design

- Final drawings

- Loads path

- Load types

- Own weight calculations

- Calculate covering load for slab

- Arch walls load calculations

- Live loads calculation (ASCE7-16)

- Live loads calculation (ECL2012)

- Ultimate & Working design
methods

- Load combinations according to
(ASCE7-16)

- Strength reduction factor (Phi)

- Stress-strain curve for concrete

- RC material properties 01

- RC material properties 02

- Reinforcement steel properties

- Key map for structural systems

- How to calculate long span (Ln) for
flat slab

- Select a structural system
Chapter 02 - Exploring arch drawings for 4
projects
Creating Project 01

Structural Systems Creating structural system - Part 01

for 4 Projects - Creating structural system - Part 02

- Creating structural system - Part 03
4 J i) ol Jae | Slab thickness - Part 01

ALalS gy ldia | - Slab thickness - Part 02
Project 02
- Creating structural system - Part 01

Gaadl ol apaai -

Sy paaill gl 6 -

4 jlanall s gll) Al g D) -

iyl el sl -

LLaY) saee ) g g/an s -

Syl ddatl) -

Y aaad) -

gl sl

Jay e -

JaaVWiglgl -

S Gyl Al

Al (@lpladdll) Jleal Gl -

I el Bl sal) Jlaal cliben -

2 U Gk Al Jlaal s -
(ASCE7-16) S ,Y!

KU ks dall JlaaY) Gl -
(ECL2012) 5 mad)

Juals s il (5 AL maaill Gk -
o)

(a5 (Jrendll @) Juaal) Sl 5 -
(ASCET7-16) (S <¥1 281

dagliall ymdds Jalaa -

Dl Al Jladi¥l 5 dga ) Jaie -

Jalud) Bl Al o) gl ailad -

clodll pas gallad -

Iolaay) Adasyl dday A ol Jads -

(Ln) >SYI/dlall il s 38 -
dadanal) Adll

Sy i) jlasl -
bie 4 J A jlenal) s lll GiliSil -
J¥ £ g pduall
sV e sall o by Uadll plis) -
S 6 all - ) S el -
G ¢ el - Ly Bl eli) -
OV e all s dbdl el -
Sl el AL e -
S £ 5 pdial)
sV e el - lay) adl olis) -
S 6 all - iy S el -

Page 5 of 18




STRO3 — ACI BUILDING DESIGN

Chapter 03

Ribbed Slabs
Definitions

Gilalhias g iy jlad
Gillas Y c)d cllabiyl)

Creating structural system - Part 02
Creating structural system - Part 03
Slab thickness - Part 01
Slab thickness - Part 02

Project 03
Creating structural system - Part 01
Creating structural system - Part 02
Creating structural system - Part 03
Ribs arrangement - Part 01
Ribs arrangement - Part 02
Ribs arrangement - Part 03

Project 04
Columns layout for ground floor
Rotated columns for first floor
Planted columns for second floor
Columns distribution for third floor
Finalizing columns layout for project

Different slabs types

Types of ribbed slabs

Why ribbed slabs !

Ribbed slabs geometry

Ribs dimensions

Solid part - 01

Solid part - 02

Hidden beams (HB)

Topping slab thickness (Ts)
Cross (X) rib

Ribbed slab dimensions
Limitations of ribbed slabs
Blocks weight for 1-way ribbed
slabs

Blocks weight for 2-way ribbed
slabs

(Example) Design ribs for bending
moment (Mu)

(Example) Design ribs for shear
(Qu)

(Example) Design hidden beams
for shear (Qu)

(Example) Design hidden beams
for bending moment (Mu)

G & el - Ly Sl el -
OV e sl o dbd e -
Sl el AL e -
Glll) £ g yial)
Y e sall - Sl adl elis) -
Sl e 3all - iy el el -
G ¢ jall - ALy plall elis) -
O esal - e g5 -
Lt PO N U PO [P .
Bl ¢ el - hael aiysi -
&I £ g pdial)
Y sllsaeeYl gy shhas -
JsY) sl dasild) saacy) -
S Hsallde 55l sl -
il Hsallsae¥l gy -
& sl bl oy ysihbia cledl -

adlidl b gl sl -
Gosed bl gl -

62 5ed) UL aadi 13l -
s sel) Bl dAuvia g -
lact sl -

0] Caaall ¢ 3l -

02 Caaall ¢ 3l -

L haall &l Sl -

Lhatll A0 e -

aonll cuaall -

6356l AL Al -

2 sl Bl ) isl -
@3 (53 sedl Dl S ) ) 0 -

2 gl slasy)

@13 (53 sedl Dl S ) ) 0 -
sy

e A lial Clac V) avenai (Jlie) -
¢liaiy)

58 A glid e V) apanai (Jle) -
Uil

a5l A5 aall il josl) apenal (JU) -
=il (5 48

a5l A5 aall il josl) anenal (JU) -
eliai¥) o e

Page 6 of 18




STRO3 — ACI BUILDING DESIGN

Chapter 04

Adding STR
columns to main
project

() Baas ) Adla) g a3
Sl g g piall

Chapter 05

Creating STR
system for project

Sals ALY aUaL Jas

£ 9 yual) Jailoal
wis"' x‘

CAD Arabic fonts problem
Adding LISP (CT) - correct Arabic
font in AutoCAD

Study arch plans for project

Add your own layers in AutoCAD
Rules for adding columns to ARCH
plan

(GF) Adding columns to ground
(FF) Adding columns to first floor
(SF) Adding columns to second
Finalizing STR columns

STR considerations for planted and
rotated columns

Cases for rotated columns

Load distribution for rotated
columns

Critical section for shear (at
support face)

Nominal bearing strength (Bn) to
ACI318-19

Strength reduction factor (Phi)

Select appropriate STR system
Ground floor

Creating STR system
Dropped beams distribution
Tips to add projected beams
Calculate minimum slab thickness
Minimum thickness for slabs
Hidden beams distribution
How to select starting width of
hidden beams
Adding hidden beams layout (01)
Adding hidden beams layout (02)
Adding hidden beams layout (03)
Adding solid parts
Adding ribs
Edit STR slab boundaries
First floor

Adding hidden beams layout (01)
Adding hidden beams layout (02)

Second floor

AS 5 V1 B Ay el Jaghadll AlSie -

Lall s - (CT) e 48] -
AS 55 Y1 8 )

& siall 4y jlanal) lall A 0 -

(Layers) <l 4alall cladal) dilss) - -
AS 555V A

Lladl e saeell gl @ -
(55‘)1..«:.4!\

eaY) sllsaee Yl Al -

JaY) sall saacYl il -

Ul sl saac Y dil) -

Ly saee Yl m el -

e g jall Baee U ApLEY) @l jliey) -
34 galal)

Al saecYl Vs -

L gilall 3aae S Jlaa¥l s -

(35S0 an g 2ie) paill mjall g lasll -

3l Tk Apan) S5 Y e glie -
ACI318-19 (S eY)

Ao gidl el Jalaa -

Gralial) iy Uil sl -
N el
sy Al ol -
Aail) & el 55 -
) ) AlnY milai -
Ao eleud JaY) aall Gl -
Dl oUai elend o) asll -
A ghaall @l Halll y 8 -
Gl el Gasll (=l lial 4dS -
L ghadll
(01) & shaal) & oSl ddlza) -
(02) & shaal) & oSl Adlz) -
(03) & shaal) & oSl ddlz) -
Bead o aYdiLs) -
Clacl) dils) -
Aolay) AU agas Gl
Jo¥ gall
(01) & shaal) & oSl ddlza) -
(02) & shaal) & oSl Adlz) -
HE gl

Page 7 of 18




STRO3 — ACI BUILDING DESIGN

Chapter 06

Creating different
4 DXF plans
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ETABS 3D
modelling for
project

Sals J gall sliz g Aadad
oyl e
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Finalizing STR system for project
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Adding ground beams layout

Why to use end columns at ground
beams level

Get minimum thicknesses for STR
elements

Roadmap for design this project
Rules to create DXF files to SAFE
and ETABS

Creating DXF file for ground slab
Uy

Creating DXF file for ground slab
(02)

Problems for DXF file and
solutions

Creating DXF file for first slab (01)
Creating DXF file for first slab (02)
Creating DXF file for second slab
Creating DXF file for ground
beams (01)

Creating DXF file for ground
beams (02)

Rule - draw beams only as line not
polylines

Saving separate 4 DXF files

Define project stories in ETABS
ETABS user interface

RC material properties

Rebar material properties
Define RC + Rebar material in
ETABS

Inertia Modifiers

Define slab section in ETABS
Define frame sections beams +
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Chapter 08

Loads definitions
in ETABS
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Adding metric rebar sizes in
ETABS

Import 4 DXF files into ETABS
model

Tricky options for smooth model in
ETABS

Plan (01) final ground beams plan
Best practice for modelling beams
Divide frame sections in ETABS
Membrane vs Shell for ribs
direction

Rotate ribs direction for GF slab
Plan (02) final ground slab plan
Plan (03) final first slab plan

Plan (04) final second slab plan
Divide beams with columns

Check ETABS model warnings
Inertia modifiers for transfer beams
Rules for columns rebar (EX 01)
How to select column rebar layout
Confinement bars layout in ETABS
for columns

Excel sheet for rebar in columns
Define columns bars in ETABS
(01)

Define columns bars in ETABS
(02)

Load types

Define load patterns in ETABS
Define vertical load combinations
Define live loads in ETABS model
Define covering loads in ETABS
Define blocks loads in ETABS
Techniques to define partitions load
Define partitions loads in ETABS
Adding beams releases

Check and verify results in ETABS
Check model VS structural system
Define diaphragms

Define mass source in ETABS
Define p-delta effects in ETABS
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- Seismic cases and directions

- Define static seismic cases in
ETABS

- Define wind loads

- Define dynamic seismic cases in
ETABS

- Overstrength factor (omega)

- Define ultimate load combinations

- Concept of sequential analysis

- Define Auto-sequence case in
ETABS

- Define working load combinations

- The structure is unstable or ill-
conditioned in ETABS

- Solve the message of (Unstable
structure) in ETABS for project
01

- Solve the message of (Unstable
structure) in ETABS for project
02-03

- Export options from ETABS to
Chapter 09 SAFE
Second slab
Export from ETABS to SAFE
- Solution (As') for long term
SAFE deflection
o ) - Calculate As' & As ratios for
O pd A Qe ‘}‘ﬂ‘ ribbed slabs 01
Falin dallgdl | Calculate As' & As ratios for
) ribbed slabs 02
- Excel sheet for As' calculations

Check deflection
for 3 stories in

- Long term deflection 3 cases

- Recommended value for modulus
of rapture (fctr) for slabs

- Deflection settings in SAFE

- Discussion about deflection
solutions

- Deflections solutions for ribbed
slabs

- Check LTD deflection

- Update slab in ETABS model
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Chapter 10

Ribs design in
SAFE
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Chapter 11 -

Model checks in
ETABS
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First slab

Export from ETABS to SAFE
Deflection settings in SAFE
Check LTD deflection in SAFE
Update slab in ETABS model

Ground slab
Export slab from ETABS to SAFE
Deflection settings in SAFE
Check LTD deflection in SAFE
Update ETABS model with slabs
edits
Update AutoCAD STR plans with
slabs edits

Strip width concept in SAFE

(1) Adding strips to second slab in
SAFE

Ribs design for second slab in
SAFE

Finalize ribs types in AutoCAD
drawings

(2) Adding strips to first slab in
SAFE

Define edge releases for sunk slabs
Ribs design for first slab in SAFE
(3) Adding strips to ground slab in
SAFE

Ribs design for GF slab in SAFE
Manual design for ribs using Excel
sheet

Multiple seismic checks !

Check modal participating mass
ratio 90%

Why to scale of dynamic forces
Scaling dynamic forces in ETABS
model

Check story drift - method (1)
Check story drift - method (2)
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Chapter 12

Design of beams
(hidden+projected)
in ETABS

Al & pasl) araal
grnay il gé S gdaally

Membrane vs Shell vs Plate
Verify beams results and diagrams
Define design groups

Display beams design results
Design of projected beams types
(B1+B2)

Design of projected beams types
(B3+B4)

Design of projected beams type
(B5) - transfer beams

Design of hidden beams types
(HB1+HB2)

Discussion about hidden beams
types

Design of hidden beams types
(HB3+HB4)

Adding hidden beams types to
AutoCAD plans

Design of hidden beams types
(HB5+HB6)

Design of hidden beams types
(HB7+HBS)

Finalizing AutoCAD floor plans
Design of hidden beams type
(HBY) - transfer beams

Design beams for shear (Vu)
Revise beams plans with ETABS
model

Manual design of hidden beams
using Excel sheet

Check load bearing for planted
column on hidden beam
Consider rotated column load in
ETABS for beam
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Chapter 13

Design of columns
in ETABS
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Chapter 14

Design of
foundations in
SAFE
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List of OS# warnings in ETABS
No ratios for columns in ETABS
Verify columns design ratios
Design of columns in ETABS (01)
Verify columns clear heights in
ETABS

Design of columns in ETABS (02)
Design of columns in ETABS (03)
Design of L-shape columns in
ETABS as wall

Redesign (columns+beams+walls)
for special load comb.

Update CAD plans with columns
Adding fence columns to
AutoCAD plans

Adding fence columns to ETABS
What to do if dns is more than
1.4 for columns

Check columns #0S35 and
#0S63 in ETABS

Parameters affecting slenderness
for columns

Column 1 - consider rebar As
for slenderness (ons)

Excel for dns calculations for
slender columns

Column 2 - consider rebar As
for slenderness (6ns)

Foundations types

Ground Beams Types

Excel design of isolated footings -
types (Fx+Fxx+F1)

Excel design of isolated footings -
types (F2+F3+F4)

Excel design of isolated footings -
types (F5+F6+F1x)

Excel design of property line
footings (neighbor)

Design of strip footings for fence
columns
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Chapter 15

Final structural
drawings in
AutoCAD -

L) cla gl Jas
5 £ g hall Azl

S g3 f

Chapter 16

Stairs analysis and
design in SAP

Excel design of strap (tie) beams
Preparing combined footings sizes
Export reactions from ETABS to
SAFE

Create SLS envelope combination
in SAFE

Import DXF in SAFE model
Recheck soil pressure for footings
Check footings settlement
(total+differential) in SAFE
Recheck punching for footings
Recheck rebar for footings
Adding PC footings for foundations
plan

Adding pool raft in footings plan
and SAFE model

Ground beams AutoCAD layout
Design ground beams in ETABS
Adding fence beams and column
Creating tables for ground beams

Adding axes to the drawings
Preparing sheets for project

Text correction in AutoCAD using
lisp (CT)

Adding project info to sheets
Add dimensions to columns plan
Creating STR columns schedule
Drawing (01) - columns plan
Drawing (02) - foundations plan
Drawing (03) - finalizing GF plan
Drawing (04) - finalizing FF plan
Drawing (05) - finalizing SF plan

Softwares for stairs modelling and
analysis

Stairs types

Structural systems of stairs

Stairs properties

Create structural system for stairs
3D view for stairs in Revit

Select stairs structural system
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Chapter 17

Design second slab
as flat slab in
SAFE

dabaiall cUM avanat
(C3a)

Stairs riser’s height

Calculation grids spacings
Calculating sections for stairs
Define materials in SAP

Define sections in SAP

Define load patterns/comb. in SAP
Adding grids to SAP model
Modelling full stairs in SAP
Reverse local 3 for stairs slab
Creating slab mesh in SAP

Run analysis and check SAP model
Define loads for stairs in SAP
Check deflection for stairs in SAP
Design of stairs slab section
Design of stairs beams

Adding stairs rebars on STR plan
Consider stairs loads on beams on
ETABS or SAFE model

STR system for SF slab as flat slab
How to calculate long span (Ln) for
flat slab

Determine long span (Ln) for flat
slab systems

Calculate flat slab thickness (ts)
Check deflection for flat slab
Deflection solutions for slabs
Punching shear solutions

Check punching for flat slab
Adding drop panels for punching
Adding stirrups for punching
Manual detailing for punching
stirrups

Design flat slab for steel rebar
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Chapter 18

Structural tricks

dilany) el

Chapter 19

ACI Design by
Excel Sheets

i alATuly aranatl
2580 3 AL JusY) | -
“‘,SQJ-AY‘ -

Inverted beams

Inverted drop panels

Z-beam - Connecting 2 Levels
Inverted hidden beam

Skew ribbed slabs

Comparison between skew and
orthogonal ribbed slabs

One story or similar or all stories
Convert ETABS model to SAP
Divide & merge slabs in ETABS
Isolated footings with tie beams
Design tie beams for differential
settlement

Using EXCEL sheets for STR
design

EXCEL key for sheets
Design of short columns

ons calculations for long
columns

Design of Beams (Mu, Qu, Tu)

Capacity of beams sections
Design of Slab Section

Calculations of partitions loads

Design of isolated footing
Combined Footing Design

Design of property line footing
Minimum Reinforcement Area

(As)

Area steel (AS) calculator
Excel sheet for bearing
calculations (¢pBn)

Earth pressure parameters
calculations (C&D)

As' calculations

Spacing (S) of rebar layout in
columns

Deflection calculations (STD-
LTD)
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Chapter 20

Creating
calculation Note

Llaad) S Sagas

Chapter 21

Projects Library

@JLM\R.;SA

Chapter 22

Files and
references
Aaadiieall cdlal)
aalally

Wind Gust factor calculations

Types of calculation notes
Design or check !

Contents of calculation note
(1) Project description details
(2) Design criteria

(3) Material properties

(4) Applied loads

(5) Analysis results

(6) Design results

(7) Conclusions and
recommendations

Creating report from SAFE
Creating report from ETABS

Large library of arch projects

containing 3 O projects

ACI Code
ASCE7 code
ACI Excel sheets
Notes used through course
ETABS models
SAFE models

Lleall @l Sadl gl gl -
1Gisd ol apaai -

dabeall 3 S0 Glbgiaae -
&j)&ml\ @4‘5 d:\...aui (1) -
maail) ) sl 5 plaa (2) -
A gall pailiad (3) -

3 sl Jaa¥ (4) -
Sy Jalaill il (5) -
araaill =5 (6) -
L”\\:Aa‘gﬂ\j <l .\1';.\';my‘ (7) -
ol e il il ol -
oull Ge (A8 El L) -

g s e 30 = e sl

Sl

Sl Juall oS -
adiuall JusSY) clale -

3550l DA Leadiosal) dgloall 51l -
oaliY) Zil -

Gl Zilas -

Page 17 of 18




STRO3 — ACI BUILDING DESIGN

e U Joal ) oSSy

+0201003949897 8,0 Je cludly -
Mohammed Ata— s s -

You can get-in touch through
- WhatsApp: +0201003949897
- Facebook: Mohammed Ata
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