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AUTODESK" AUTOCAD' 2017 {\ AUTODESK.
Installation instructions: | English '.l

=9 Create Deployment

¥ install Tools & tilties
e S

Installation Hel System Requirements Readme
Y
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AUTODESK" AUTOCAD 2017

Install = Installation Cornplete

You have successfully installed the selected products.
Please review any product information alerts.

Autodesk® AutoCAD® 2017

Speed documientation amd :'-'pln:n: D concepts with the powerful connected
de=ign toal: of AuteCAD saftware®

Autodesk® ReCap 360™

Visualize, clean and organize your Reality Capture dasa in a poveerful preparaticn
EfiInoanImi=nt.

Exchange App Manager

This plug-in can be used with Autael AD ta simplify the precess of managung apps
installed frem Exchange [Recommended)

Exchange Featured Apps plug-in

This plug-mn adds a tab to the nbbon that desplays promaoted, or recommended
apps. [Recommended)

Autodesk® AutoCAD® Performance Reporting Tool

This plug-ln can beused to report Autel AD performance problems to Autodesh.
[Recammendad)

Autodesk® BIM 360™ Add-in for AutoCAD® 2017
This add-in supports round-tnip BIM coordination workflows beteesn AutoC AL

TR W T - S N | - [ ————

n=tallatson Help Systern Requirements | Feadme
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Enter Serial Number and Product Key

To actrrate Autedesk AutoCAD 2017, please enter the Sceral Number and Product Key you
received at the time of purchase in the fickds below . This mformation can be focund on the product
package, In your "Autodesk Upgrade and Licensing Information™ emad, or a smilar confirmabon
emal from the point of purchase e.g. online store.

Serisl umber.  [056 | [se6sse85 |

——

| Back || Oose |[_ Mext
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Structurp

. w Unable to find a license, Please check that you have a valid
N Standaslone license or that a valid Network license is available.
' A To help find a network hcense add LMMost.an file with server name
‘ 1o apphcation folder or set system environment vanable
1o server name,

Y
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1- AutoCAD

2- AutoCAD

5-SAP +SAFE

6-Structure system

1-Villa

8-villa

9-Villa

10-Villa

11-High Rise

12-High Rise

13-High Rise

14-High Rise

15-Tank




, 1- introduction +solid slab

3- Hollow block

2- Flat slab
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W Jaa (e g Lal 2017 A3 Ao 3920 DA Jand) alp

Jalal) 2 Jg) sl gabipll JS4 Sagady ¢lasi

Z.g‘%\ < _Jhs.ln Gk e Liadl) o AutoCAD classic s Joudl Jady =

et — cui ¥ i< -

| Customizations in Main File | Customizations in New File |

[Main Customization File (acad 1(1).cuix) V]*Ij = H New File V]*lj = H “ o o
B--ja Workspaces ig Workspaces tranSfer ‘# M —2

i ¥¥ Drafting & Annotation Default (current) [/ Quick Access Toolbars
P T 1ol - L

H Co gl

Ir,ﬂ,\CZIpen :- ﬂ * o e
A= opengla.ha.u.ﬁ-3

Faln il
LJK../Nl | <« Eng... » Autodesk AutoCAD 2017 (:64) + Ke... » ~ | 3 || Search Autodesk AutoCAD 20.. P |

Organize = Mew folder == W E;l @l * & & ~ PRI
, - open il g daaall calal) sS4

Bl Desktop Mame Date modified Type
4. Downloads s

T W W R

. Crack YW/ V8 = «T:2T  File folder

£l Recent Places by acadiil) YAW/-T/F) a 11XE AutoCAD Custom... AutOCAD classic Mbh‘ e:‘:, &42‘3

4 Libraries

@ Documents
E ‘J‘i Music
[ Pictures

B Videos

[ W W e W

m

™ Computer
&L, Local Disk (C:)
= work (D)
a Local Disk (F:)

e m | s

File name: acadl(l) - [Customization files (*.cuix} V]

|

il Draa from eitherfile to copv content Draa from eitherfile to coov content
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B Options iTE I 1YY * o X é?‘éﬂﬁ&&ﬁﬂ\ﬂgﬂ)@m-

”
Current profile: <znnamed Profile== i Cument drawing: Class Work .. ssion 7.dwg
[]
Files | Display |Open and Save | Plot and Publish IS}'stern | Izer Preferences | Drafting |3D Modeling ISE.-IE.-ctiun | Profiles IDnIine | optlons -1
Window Elements Display resolution N
Caolor scheme: [Ught v] i 1000 Arc and circle smoothness CO].OI SCheme < llght -2
‘N B Segments in a polyline curve
Digplay scroll bars in drawing window % 05 Rendered object smoothness
[7] Use large buttons for Toolbars - o | p "
ki rtour lines per surace & .
Resize fbbon icons to standard sizes a8 P éﬁJh C)ﬁ W‘ C)ﬂ JN-H’J m L@:\‘J n
Show ToolTips Display performance
1.00 Number of seconds before display [ Pan and zoom with i &, Drawing Window Colors — - - [ C l
. ='a H|g|-|||ght raster image Context: Interface element: Color: o or
Show shortcut keys in ToolTips I~ T O F
Show extended ToolTips g- Apply soiid fil gge:atr;:ﬁ;.g?;jecﬁon Ei::uizgﬂ:rgonh'ol I Tint for X, ¥, Z
Yy . 3D ch ject Grid ] li
> Mumber of seconds to delay r-.] [ Show text boundary Blodk cditor oo Crid minor lines = [ restore current element |
[7] Draw true silhousttes | | i orewcn i oo
5|-'IDW rollover TDDlTiFIS Croschar s i " ﬁ :EE?E:E m:pkkﬁp i [ Restore current context ]
DISD'E}" File Tabs ssnar size D [l g:‘:ﬁ]‘:; goirglegsion lines [ Restore all contexts ]
[ Colars... ] [ Forts... L k 1 Drafting toal Hip contaur
g:’aﬂfh—hgfu‘j{r?::czi aiﬁkground [ Restore dassic colors ]
| Light glyphs -
LEﬁ"DLI't elements Fade control Prewview:
Digplay Layout and Model tabs Kref display [+1[ToplX-ray]
Display printable area 0
| |
" In-place edit and annotative r
Display paper background
Digplay paper shadow 70
[ Show Page Setup Manager for new layouts i
Create viewport in new layouts N
QK Cance
[ J [ __ [ Apply & Close ] [ Cancel ] [ Help ]
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Aceions . o SN LRE BN B8 i

Current profile: <<lnnamed Profiles= i Cument drawing: Class Work. . ssion 7.dwg

| Files | Display | Open and Save |Plot and Publish | System | User Preferences | Drafting | 3D Modeling | Selection | Profiles | Online |

File Save File Open

o AD 2010/ 2010 Drawing

3 Mumber of recenthy-used files

= [ Display full path in title

Maintain visual fidelity for annotative objects
Maintain drawing size compatibility Application Menu
[ Thumbrail Preview Settings... I Number of recently-used files
50 Incremental save percentage Edemal References (eks)

Demand load Xrefs:
File Safety Precautions

| Enabled with copy -
Automatic save

10 Minutes between saves i Retain changes to Xref layers

Create backup copy with each save i Allow other users to Befedit cument drawing

[ Full4ime CRC validation

7] Mairtain a log fil Ohbject ARX Applications

Demand load ObjectARX apps:
acs File extension for temporary files [;].bjed detect and command invoke v]

P images for custom ohjects:
[ Diigital Signatures... roxyimag :

[Shnw prooey graphics v]
Display digital signature information Show Proxy Information dialog box

ok [ Concel J[ soply [[ beb |
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B Options

Current profile:

<<lInnamed Profile>:

‘3% Current drawing:

Class Waork.. .ssion 7.dwag

| Files I Display | Open and Save I Plot and Publish I System | User F'referencesl Drafting |3D Modeling |Seledian I Profiles IOnIine |

AutoSnap Settings
Maricer

Magnet
Digplay AutoSnap tooltip

[ Display AutoSnap aperture b

[ Colors__ ||

AutoSnap Marker Size

D 4

Object Snap Options

lgnore hatch objects
lgnore dimension extension lif

lgnore negative Z object snd

[] Replace Z value with cumen

-
B Drawing Window Colors

Eng.Abdallh Mostafa

Context:

Sheet [ layout

30 parallel projection

3D perspective projection
Block editor

Command line

Plot prewview

Preview:

Interface element:

Calor:

Uniform background
Crosshairs

Viewport control

Grid major lines

Grid minar lines

Grid axis lines
Autotrack vector

2d Autosnap marker

3d Autosnap marker
Dynamic dimension lines
Drafting tool tip
Drafting tool tip contour
Drafting tool tip background
Control vertices hull
Light glyphs

m

rﬁ Yelow

Tint for X, ¥, Z

[ Restore current element

[ Restore current context ]

[ Restore all contexts ]

[ Restore dassic colors ]

I[ Apply & Close

Cancel ] [ Help ]
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rﬁ Drafting Settings - * ° ' o ﬂ

|5nap and Grid | Polar Tracking | Obiect Snap | 3D Object Snap | Cynamic: Input | Quic| 4 | *

Object Snap On (F3) Ohject Snap Tracking On (F11)
Object Snap modes

[ [¥] Endpoint =[] Extension
2 [T Midpoint 0y [ |inserion
|| Center b [ Pemendicular
% [ |Node % [ Nearest
<> [] Quadrart B [ ] Apparent intersection
¥ [V Intersection 4[] Paralel

/7y Totrack from an Osnap point, pause over the point while in a
‘Q command. Atracking vector appears when you move the cursor.
To stop tracking, pause over the point again.

o) (o )
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A Options

Current profile: <zl Innamed Profiles=

A 8080%aar v - a8

E Cument drawing: Class Work. . ssion 7.dwg

| Files | Dizplay | Qpen and Save I Plat and Publish | System | lUser Preferences | Dirafting | 3D I'H'Iodelingl Selection IF‘rofiIes | Online |

Piclkhox size

I

Selection modes
Nounverb selection

| =] Use Shift to add to selection |
Chject grouping
[ Associative Hatch
|mplied windowing
[] Allow press and drag on object
| ¥ Allow press and drag for Lasso |
Window selection method:

[Bcrm - Automatic detection

25000 Object limit for Properties palette

Selection effect color:
| B Defaul v

Ribbon options

| Contextual Tab States...

(Grip size

I

Grips

[ Grip Colars....

Show grips

[ Show grips within blocks

Show grip tips

Show dynamic grip menu

Allow Ctrl+cycling behavior

Show single grip on groups

Show bounding box on groups

100 Object selection limit for display of grips

Preview

Selection preview
[C]When a command ig active
|&{hen no command is active!
[ Visual Effect Settings...

Command preview
Froperty preview

[ ok [ cancel J[ oy ||
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FIYCIE AR A | L =

| 5 | i Current profile: <<lInnamed Profiles:> "% Current drawing: Class Work.. ssion 7.dwg
== S ]
| Files | Display I Open and Save | Plot and Publish | System I |ser Preferences | Dirafting |3D Modeling | Selection | Profiles |Online

92 O AlRE Him 4
A S5Iip size
=
Selection Area Effect Selection Preview Fitter D
Exclude:
Objects on locked layers [ Grip Colors...
Yrefs Show grips
[F] Tables [ Show grips within blocks
[F] Groups Show grip tips
Indicate selection arsa ] Muttiine test Show dynamic grip menu
e [F] Hatches Allow Cir+cycling behavior
’. Color 150 ] Show single grip on groups
ar -
Show bounding box on groups
Crossing selection color: Object selection limit for display of grips
| E Color 100 v _
e
Selection area opacity: Bction preview
When a command is active
25 - [ .
When no command is active
Visual Effect Settings. ..
[ OK ] [ Cancel ] [ Help ] Command preview
Property preview
| [ ok || Canced [ sopy || bHep |
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&~ zoom J U8 s 3D zoom options skl¥

[[] Enable animation for pan &zoom
[[] Enable animation when wiew rotates
[[] Enable animation during scripts

Transiton Speed

Slowe I_J'

Approximate time 750 milliseconds

Performance

Minimum frames per second {(fpslforshowing
wiew transitions

3.0 [}

] [ Cancel ] [

o PHOEE - DHI G IONDOH NN

Command: WTOPTIONS
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Layers

Layer 1

[5007 due ' 8 &

Layer 2

BPEEEEEREIEEEY
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[yl .
gg}abdall classic

Workspaces L
Palettes *
LS Toolbars 2
E Command Line Ctrl+9 @] [k EE &% [l B Bylayer
Clean Screen Ctrl+0 ok 'H gs
" Speliing = g | B 18
"11@- Quick Select...
Draw Order 2
Isolate [
Ingquiry r
=% Update Fields
Ef_;; Block Editor
#ref and Block In-place Editing 3
¥ Data Extraction...
Data Links *
Action Recorder 2
Load Application...

Bl Run Script...
Macro F

AutolISP r Load Application...

Display Image , |l Visual LISP Editor

Mew UCS 3
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Bylayer

[ —

v“ ByCalar

|

252225 % % %3

| »
Rotated Dimension o —d}a [
Ext line color O ByLayer =
Ext line ext 0.1
Ext line offset 0.06
: 5
Fill color Mone
Fractional type Horizontal
Text color O BylLayer
Text height 0.1a
Text offset 0.08
Text outside a... On
Text pos hor Centered
Text pos vert Above
Text style DI
Text inside ali... On
Text position ¥ = 359.577
Text position Y 141.7107
Text rotaticn 0
Text view dire... Left-to-Right
Meazurement 1.47
Text owerride 1,5[
Dim line forced Cn E
Dim line inside  Cn 2
Dim scale ove.. 1 =
Eie Plect fit |
Y e

A= R XA 1~

Layer Properties Manager

Properties
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Blocks 3 |
Lz g — Continuous - | s | 2T - |
Layout tools 3 -

o Boallc5555%9l%-
Dimension 3
Selection tools 3

Modify b

DFE'I.I'I.I' b i. ..................
File tools » Move Backup Files
k
Jieb ook Convert PLT to DWG
k
it mage
About Express Tools Redefine Path

U
5ave All Drawings
Close All Drawings
Cuick Exit
Revert to Onginal

AU apanail) da gl



Command bar

bl dals o) AlBA (e J5 Hasi il I sl Y1 Doy 55 e 3 jle 5

Specify

adagy daa

Select object

aal g JSG 2o

Select objects

& e S) 2aa

Enter

el da sl 3y )b e JBAYL o8

Brackets

(s@_'\..g Jw Jﬁ JL\S;\ (e )35\ EIRY 4\,)3 u‘ Laliza 02
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s gl il S 1

Gl sl e 530 -2
template Jec 488 -3
Jaasill el 51 -4

payzed gl » 4Ll -5
xref J) 4pals -6

Insert- attach

layers

Insert-edit reference
View —external reference
aclilll -6

e Jba -7
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Detexted

Align order

Filter order

List order

Find and replace

Separate hatch

Join

Eng.Abdallh Mostafa
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Clipboard

Stretch

Import Pdf

Mid between 2 points

Centroid

Properties

Prametric Constrain

Fast selection
AL ¢ g Jglaall LAl

express
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S)mbolsandNrows Text Fit
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Modify Dimension Style: Hesham

Dimension lines

Color: Green v
Linetype: ——— ByBlock v
Lineweight —— ByBlock v
Extend beyond ticks I 0.0000| =
Baseline spacing 0.7500 =
Suppress [ ] Dim line 1 | Dim line 2
Extension lines

Color Green v
Linetype ext line 1 —— ByBlock v
Linetype ext line 2 —— ByBlock ~
Lineweight — ByBlock v
Suppress: [ Ext line 1 " Ext line 2

Primary Units  Altemate Units = Tolgrances

>

e

BExtend beyond dim lines
Offset from origin

| Fixed length extension lines

Length

ox |

0.2500 = I
0.2500 =
Help
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diBAR L2 L L __Shi PIS FY B b0 - B A Ao 2SI =L L L RN« L ek O b S —

T A Modify Dimension Style: Hesham
-
' Lines I Symbols and Amows IText Fit Primary Units | Atemate Units | Tolerances
Ammowheads
First
[Z Architectural tick v
Second
[Z Architectural tick v
Leader:
= Closed filled v
Amrow size
0.2500 =
Arc length symbol
N
Corter s [»\f' ®) Preceding dimension text
N Above dimension text
one
® Mark I 0.2500 = I None
Line Radius jog dimension
]
' le:
Dimension Break o ange 45
Break size Linear jog dimension
3.7500 - Jog height factor:
1.5000 > * Text height
[ ox ] [ cance Help
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MAR L2 L I St

) Modify Dimension Style: Hesham

L AL TS, A A 2 S I L L L RN .

LI A S e _~ |

Lines Symbols and AnowFit Prmary Units  Altemate Units = Tolerances

Text appearance

Text style 2 l Hesham v
Text color I [ Yellow

Fill color: ] None

Text height { 02500

Fraction height scale
| Draw frame around text

Text placement Text alignment

Vertical: Above v Horizontal
Hornzontal: Centered v

I ®) Aligned with dimer%n ine I
View Direction Leftto-Right v

Offset from dim line I 0.1000 - I ISO standard

1

[T
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Iﬁ. Plot - MModel I

Page setup

==

Plot style table

=t Add...

{(pen assignments)

maonochrome . cth e || IR

E—

Shaded wviewport options

= Microsoft Print to PDF FPropertes... Shade plot
Plotter: Microsoft Print To PDF - Windows System Driver - by Au. .. — =10 MM aaaliby
Wh - PORTPROMPT:
=re DPI

Descripbon:
[1Plot to file

£,

What to plot:

WViindowe S Wiirdom =

Plot affset {origin st to printable area)

2 |D.DD

| mm [ ] center the plot

y: |0.00

Prewiew. ..

|ITIITI

FPlot options
e | 1 =

Plot scale
Fit to paper
Custor

Legacy wireframes L

[ 1Plot in background
Flot object lineweights
] Plot transparency
Plot with plot styles
Flot paperspace last
Hide paperspace objects
[]Plot stamp on
[ ] sawve changes to layout

3 mm ~1 Drawing orientaton
0. 185 ik (@) Portrait

) Landscape
[ 1Plot upside-down

Scale limewsights

T | |

A)

<y

Help
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i Page se

MName:

Primntber;

Mame:

Flotter
Witheres

DCescri)

[ ]rlo

Paper =

s ]

Flot are
wWhat
Windg

Plot off

= Plot Style Table Editor - monochrome.ctls

General  Table Wiew

Flot styles: FProperties
[l Color 1 ~ Color: | 1l Black ~
[[] Color 2 -
Dither: o
[ Color 3 Cn
|:| Color 4 Grayscale: CHF ——
- Color 5 Pen #: |.F'u_|t-::mE|ti|: =
Il Color &
Il Color 7 Vitual pen | Automatic =
B Color & Screening: | 100 | =
[[] Color & _ _
ll Color 10 Linstype: | Use object linetype -
[ Color 11 Adaptive: O "
Il Color 12 . —
Lineweight :
] Color 13 - 0.0000 mm
< > Line end style! | Use object end shyle e
Description: Line join style: | |ge object join style —
Fill style: | Use object fill style i
Edit Lineweights. .. E Save As. . i

Add Sthe Delete Style

Cancs et

1t styvle table (pen assignments)

monochrome. cth v

laded viewport options

shade plot Legacy wireframe ~
i ality
PI

bt options
| ] Plot in background
L] Plot object lineweights

| ] Plot ransparency

-] Plat with plot styles

" Plot paperspace last
Hide paperspace obhjects
| ] Plot stamp on

| | sawve changes to layout
Ewing orientaton

=) Portrait

| ) Landscape El

| ] Plot upside-down

Prewview .0 | | Apply to Cayout Il (] o

[ Cancel Help @
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= Types of analysis
1. Static or Dynamic analysis
2. Linear or non linear analysis

= Types of elements
1. One dimension (frame elements)
2. Two dimension (shell elements)
3. Three dimension (solid block)

Skeletal elements (1D) Plates and shells (2D) Solid blocks (3D)

» Truss (plane & space) * Plane stress + Tetrahedral elements
* Frame (plane & space) ¢ Plane strain * Brick elements
o« Grids « Axisymmetric + General elements

+ Plate bending
* Membranes
* Shell (flat & curved)
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= Types of element (Frame Element — Area Element)

Skeletal structure MNon-Skeletal structure
R _peeaa Cpms Lo g fiad | A A gl SLSGL oA - CRoaS Cpaes o o fiad Al LS oa-
__Hﬂgﬁﬂgbgd_ﬁdlﬂmiqui_ﬁ _Ftﬂﬁ#gjﬁim1;¢1j

t /
_r L I
F5—+ L2
E¥-- Beam — Frames — Trusses- EX:- Slab — Raft — Tanks - Tunnle-
Frame Element _al zeas sl Jaa aglfiad 2y Area el gals_dl Ja15 agliad 2l g

(X-Z Plan }J' 2 pelfiaa 2y | (XY Plan) J' 2 aslid S5 Element
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v v

Global Axis Local Axis
X-Y-Z (a5 sanly staa 43 JS5 LESa 1-2-3 A5 43 4ald ) slaa A LALD Jala jeaic JS

LOCAL AXIS ) |
' |
LOCAL AXIS } LOCAL AXIS | .
: | ] % 2 A==
| 2 _,_,-f""
E ofal -3}#_..
| -
FRANMT ~
. LLEMENT il
7 | rocas) Local Axis -1- »Length
A
V‘l Local Axis -2- »Depth
cwnu&t‘“{;’i Local Axis -3- »Width
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= Example(1)

3 t/m

IHEINNEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEER

= Deflection

Swit
384E]

max deflection =
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1-uints and
grids

6- Run and 2-Define
Analysis materials

Modeling

steps

3-Define
sections

AN azaail Lo gl



Modeling steps
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1- units and grids

e anyia U da gladll Jaat g liely ilas gl Jaslss il a6 glad J

2- Define materials
) bed b)) Jias) 5 dmas o) 2ol A o) g Lo Jailiia N oolall Cay j2% 8 0 plad AU
Fcu,E, Fy

3-Define section

g) g CileUadl) Cay 25 & 6 ghad Gl

frame elements or shell elements
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4-Draw

supports Jl < yxis paie JS aw i elay cileUadll G jai b 2205 shad il

5- Loads

OV o ol Jleal 5l oa o) e Jas ¢ sus Jaa) Cay 23 a5 [0ads pattern s sha sela
¢) suload combinations 4abisall Juesill S la oy jad o

s A i ¢l slWorking or ultimate

6-Run and Analysis

deflection as il ad cuatd Gl (g 5 U #) A s je 23S 22y 5 run model Jass Sl 8 5 AV 5 saill
staining actions J) af cua’ S
(Moment , shear and Normal)
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= Example (2)

3t 1.4t

l 2.5 t/m’
3 [ 41
J (sec 1) (sec 1) (sec 2)

= Section 1 = 25 *60 cm
= Section 2 = 25*%¥80 cm

= Fcu=250 kg/cm”2
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= Example (3)

0.60

R

0.25

for
-

2.00 3.00 2.0
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= Home work

2t
. 1t 1t o
2 Um 1.5 t/m’
fffdffhff
< 4 2 2 -l 2 2 1
0.5

All sections 25%60
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= Home work

bt Gt at'm' at
1 l 2m’
| Bt

e 3,00 e ], [N} e |, [} 7. () =}

All sections 25%60
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Define Load Patterns — 4= safl 43N o 1a% =1 Ladadl Gy plad) — 1
Dufine Loads
Lok Chck: T

Lowd Hans Tups E:ﬂt u:‘;fm i Mo Loaed |

[DEAD [cEAD ]| [n [ =] e

&MLJFGH 1 ..E.,-‘"-i | rmrﬂh ﬂ _ |
O elally o Al o]
Cancel |

-1 Alila3 38, Jas — 2
5350 ASA) L Assign Joint — +Local Axis — + ( Y-Axis J' Jsa)Jead) 45515 JS0
(@JM@MH@J&I} L}Sﬂjt_\aq}nmuly_;uﬂt_q} e ri#‘EIE%MHLJLJEMH TLE Rt
=t Spring J! &3 — 3
Joint — .Springs—+ K J! 4.8 Ji
Translation 3 # 4= 5= 4ad Spring M K J 4l Jlaal 25
=z b S Ml g — 3
» Displacement—— gl 4o JE0
Global £ sl 8 il da sl dad Jasl 25

Joint J' JLE5d L Assign

5 325 400 _ASA) »Assign ——Joint Loads
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= Frames

S ton

s""‘l o
Pp— |

- 6- 2 8 3—

All sections 30x100 am , CROSS SECTION AT BOTTOM =30X60

concrete frame
two hinged frame
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= Frames

Sec. A-A = (30x120)
Sec. B-B = (40x100)
Sec. C-C = (30x60) ot ot

A Itim’

Bt
9t
T E B A l
4 00
3t
Z_ 00
1l c C

1 6.00 ~+—=2z 00 —}—2 Do —4
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= Trusses

L m HALF SCISSORS

DOUBLE CANTILEVER

N e
:
! i I -l

BARREL VAULT TRI-BEARING
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= Trusses
o
1 bn AS TR &5%a HEn L% S hn LR O hin Ly I b
l , ' l a | i
| | | | |
. * RN ‘e o ‘. - .. " 5 - -
I.9 M Tzw
x
. 12X2 =29 m -

-

Top and Bottom members are one angle 5xSx1 on

r.
Other members are double angle SxSxtem =511
sypports are two hinged R
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= Trusses

Gt 12t 12t 12t 121 12t ot

F 3 e - 0 - 3.00—=f——3 oo ——=f=———3 00 1 3.00 |
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= SPACE FRAME
beams 30*80
Column 30*100

&m Bl ared » s

COL Usan -~ ax v

o - j.‘; m -4
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= Solid slab

Flat Slab

Panel
" Columns

. Columns

Reinforced Concrete Structures

Gravity load

Column

Footing

wuan engineersdaily com
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= Solid slab

avarl]l tloelaav=s= — 1 7 cau
Ay 111 Lesiigii=s — 25wl o

I
I
oo ezt — 3 a1 |

T-~oeopt e slioeinsy Crovsa sccfrons
ts= 15 cin @ gwert= Sodedd slals 1o o LS o |

Tlus= o= o0 rveseddenmal Brodloligyg s « .= 2 @ 1]'112:

Acsstnrs e Covveriie — 4 LS

1
h |20 RN
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L R
BERBERE. | ——r
T 1 L L 1 |
1111119 | |
Therer oamier B T0 T
EEEREE | |
T 17 77
44 14 L B _ -
| ___-'" T 1,0
M
' Z
oy . ca | | v.o-
L G ; .
]
i | | R
— .
o = S
o Cr ) | f

E,V 0 —— |y P e O
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= Load on Slab = Loads on beams
Dead load Dead load
D.L=own weight + F.C D.L=own weight + wall + slab dead load
D.L=y * ts +F.C D.L=y * b (t-ts)+ y*hw*t+ slab dead load
Live loads *** stairs beams additional loads = 1.2*L/2
From code according to structure type *** 1.2 equivalent stairs load

*** dummy section for wall on slab
**** (.25 for balcony

= Set modifiers for beams torsional
constant = .0001

G5 xa e AN Jal) B dlas ol i) 80 KLY s

Sl

—sAdditional beam of stair loads

=1.2%4.25/2=2.5 t/m’
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WORKING
« Check crack width

- Foundations
- Deflections

ultimate J)4a jhy learal 2w 4l dals ) working  J) e lacay Al Gilaladl 4o
asaaill o Lgalinia e U jelaia U1 cilalal) 4l iany e lai (ke

sdac ) Ao Jd¥) 340 -]

Gl Sl e padll (5 85 a9 32l -2

bl e a g 5=l -3
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options 4eld (e la S5 Ha88 LUSH LS5 Hle 5 Sap ) gebie A bl ety <l 5 )

m SAP2000 v19.0.0 Ultimate 64-bit - SOLID SLARB 2

File

View Define

Draw

Select  Assign

DY HE2a /R0 aqQa&& W adxx

Analyze  Display Design

f

Options

Tools  Help

.@.

Dimensions/Tolerances..,

E_[r; Joint Reactions  (ULTIMATE) |
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o) CEm| & (&) [S] 5[ @ & E » BB

Colors

Set Program Default Display Units...

Database

Graphics Mode

Set Calculator Memory..,
Auto Refresh

Show Bounding Plane

Moment Diagrams on Tension Side

Sound

30 View Up Directicn
Unlock Madel

Auto Save Model..,

Ctrl+L)

SulalviXt

.

Auto Merge Tolerance

20 View Cutting Planes +/-

Plan Fine Grid Spacing

Plan Nudge Value

Screen Selection Tolerance

Screen Snap To Tolerance

Screen Line Thickness

Printer Line Thickness

Maximum Graphic Font Size

Minimum Graphic Font Size

Auto Zoom Step

Shrink Factor

Max Line Length in Text File

Reszet to Defaults

1.000E-03

[=]
a

0.25

25

2

a

0

40

K

meters
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percent

characters

Cancel



¢ agnl Ui ol Ll e Reactions J) b lelal s JuadV)

E:_::-_' ay Joint Reactions

Case/ Combo

Case/"Combo Mame

MMultivalued Opticons

Envelope (Max or Min)
- Step

Display Types

=

) Arrows

(@ Tabulated

ULTIMATE

) ettt ula

tabulated e alxia ziliall jeldaiy <ol
peg

Re=zet Form to Default Values

Reset Form to Current Window Settimngs

L]

Clo=se

Apply

|}
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T . .
!; crla R T

Ce Dl 5 508 oS il a8l ¢ limoment J) JSé i i (jlie caladlll pleaY

Object Options | General Options |

x

Joints
[ ] Labels
Restraints
Springs
[] Local Axes
Invizible
[ ] Mot in View

Frames
[ ] Labels
[ ] Sections
Releases
[] Local Axes
[ Mot in View

Cables
Labels
Sections

Mot in View

Tendons
Labels
Sections
Local Axes

Mot in View

Areas
[ | Labels
[] Sections
[] Local Axes
Mot in View

Solids
Labels
Secticns
Local Axes

Mot in View

Links
Labelz
Sections
Local Axes

Mot in View

[] Apply to All Windows

Reset Form to Default Values

Reset Form to Current Window Settings

QK

Close

Apply
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B

e Ledatats aanai g adl) 02l lie g e S Sl e ag sall ad lelaY
23S (palzae Lial Le (55 28 )Y (S5 s View-set 3d view

View Direction Angle

Plan 270 : deg
Elevation 45 : deg
Aperture 0 : deg

Fast View
3d Xy
*Z ¥z

Reset Form to Default Values

Reset Form to Current Window Settings

OK

Close Apply

Eng.Abdallh Mostafa




Y_Z ‘;p d,_\MX_Z dm g cale L:JM ?M\ u.us.\ d.u_m J;‘)’\ o\Aﬁ‘}“ & Q\)AS]\ LA‘; ?JJ’J‘ ?5‘5 J\-g-k\}[

View Direction Angle

Plan
Elevation

Aperture

0

E deg

45 E deg

0

E deg

*

Fast View

3-d

Reset Form to Default Values

Reset Form to Current Window Settings

oK

Close

Apply
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draw section cut aw b e Gl Sl (53 gale a5 il JSE jledal Sy

M Section Cut Stresses & Forces

Section Cutting Line

X K z
Start Point |-1.2045 | |zo23 | o
End Point 113.786 | |zo7e1 | o
Resultant Force Location and Angle
X b zZ Angle (Xto 1)
|6.2907 | |20489 | o | |02 |
Include Framez -/ Shels Asolids <] Planes Solids Links
Integrated Forces
Right Side Left Side
1 2 Fd 1 2 Z
Force | 0. | 0. | 42495 | 0. | 0. | 15.4845
Moment | -36.227 | 0.644 | 0. | 384744 | -0.8508 | 0.

Pt
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Cl_j o5& @b e cuuaia

Mu
Fy *]xd

A g all AEN 8 alidll) pas dalusAs Cus

430 Al yo I A o g el ad jedag el all J o83 8y olani 00 2ay s M A o (Liie excel sheet a2t (Ko
23l ) waa 4aliaa 4w s ynsafe L) oliza 02
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90 zaliyll A A o) ) 4 aadll Jans il

contour Range el 4i ¥l o alaia milil) lela) daion zild il g oli) alaaia U1 S

Jiai (0,7 e il (S5 excel sheet  J) (e 5 Adaleall (e Lgialla o jal) dad AN

= - Min =-0.7

Case/Combo Component Type
Case/Combo Mame ULTIMATE - (®) Resultant Forces ) Shell Stresses

) Concrete Design Shell Layer Stresses Max _-O. 7 1

Multivalued Options

Envelope Max Component
Envelope Min O F1 M1 w12
® Step = ) F22 - 22 O w23
O F12 Mz ) WMax
Contour Range ) FMa 0 MM
) Automatic Contour Range (@) User Defined Contour Range ) FMin 2 MMin
Minimum Value for User Contour Range -0.7 tonf-mdm © FVYM
Maximum Value for User Contour Range |"?1 tonf-my/m

Stress Averaging
) Mones
= At All Joints
) Ower Objects and Group: Set Groups..

Miscellaneous Options
Show Deformed Shape
Show Continucous Contours (Enhanced Graphics)

| Reset Form to Default Values |

| Reset Form to Current Window Settings |

| ok | [ cose | | appy |
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(25X60)

®

Examples
F.C = 0.15t/fm2
L. = 0.2t/m2
Wwalls = 1.35t/m"
walls are distrbuted on beams
|
(25X60) |
2. 50
—
i {'D
' )
£
& _50F
o o ™ (25X60) |
| |
———3.50 1 4_00 i
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= Flat slab

Floor heiglht = 3 m

wall thicknes== 12 cim
fs— 20 <1

Live loads=0.4 t/in?
Asmune floor covering = 0,15 tn2
Equivalent vwall loads on slab = 0.2

Eng.Abdallh Mostafa
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é_

®

=

D01 S0-=f1 D02 00—}

—§1. 00— 3.00 ——=f1

= Flat slab

= All beams 25*70
= .LL=0.3 t/mA"2
= FC =.15t/m"2
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= Solid slab

Spacing x 3*6

Slab thickness =15 cm

All beams 25*%60

All column 25%60

L.L=0.2 t/m2 F.C=0.15t/m2

] | ] 1 i

WO0'Y
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= Solid slab
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= Solid slab
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= Solid slab
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= Solid slab
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= Solid slab
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DXF

DXF
(A il el 0 )OS 63 0¥ s g (e JROU 4Gy Hla 58

¢ LY Jadail) al o A J g Ao s ey DXF file Jar 4l

Op ) salldal 8 DXF file Jlasials Jemd 05 38 5 9 o ns Sl 8 Cman () Sy A1 il gral 33 b s Y
LY Jalal) el 5 2S5 5

€ A 53 5¥1 AR] Cayad LY Sl el s s o)) il

L o baidl s LINE b <l oSl ans y oy

PO o Laial POINT b o2ac ¥l a ) ok

SHELLS J) e yis 050 LIS 4ladll aus 5is a5 3F o sl s 3D FACE s b3l an ) 2
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DXF
¢ DXF Jae & shad
Y
raic JILAYERS <oy a3 2 g oS 53 631 mali e Jas
BEAMS
COLUMN
SLAB
i o ILAYER iy 4alidg laalay) <l oS o LS cldadl dlaie Jads gala
SLAB 15
SLAB 12
BEAMS 25
BEAMS 12
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DXF

EXAMPLE

PR R EEIAIE

]
g
1]
1]
-]
]
1]
k]
-
=
-]
1]
-]
]
1]
1]
”
o

B R R R
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DXF
LAYERS J) <y a5 -1

> - -
p— — — — I___:..l__ — IS
N Current layer: Sap.5lab 15cm Search for layes

=
ye &= 0 % £

ity
it

Mame
0]
A.Beams

Color Linetype Lineweig...
Bl wh... Continu... Defa...
! Continu... 0.40...
tinu... 0.50...

Continu... 0.50...

ontinu... Defa...

Continu... Defa...

8]
M
;=

Il Used Layers
Beamms
Beams :

Columns

a
a—
-
a
a—
-

Slab 12cm
Slab 15cm
TEXT
Z.ooclumns
2. Hatch

Continu... Defa...
Continu... Defa...
Continu... 0.50...
Continu... 0.09...

B R R e
r
I,‘I I,‘I I,‘I I,‘I I,‘I I,‘I I,‘I I'J Hj -

Bt e <

All: 10 layers displayed of 10 total layers
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DXF
a ) -2
3D FACE (&b (& Wam als g bl any 3 ghad Jg) ¢l

3D FACE ) Gk e 0.5 %0.5 o) SHELL aw s -1

LOCAL d\ L\L&A.LIJ.LL\U\.A&Q ac L) uJuQUASL&\AJ‘L;DJM‘ ?‘“’JLSQ‘JJJ
SAP Jl gl b AXES
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DXF
S PLAN J L (i lic ARRAY el pdiivia SHELL J) amy 2n

i+ Array (Rectangular)

Layer Slab 15cm

Columns

Row spacing

N s . - Row elevation in...

Column spacing
Rows
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DXF

las las dala 4d5 s la

Jari plan J) (Aed b a2 )Y oS licblock J) s an Jw Sap  J) gl

s Qlicexplode
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=
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DXF

line b a yity 400 g G pas) ai
S Sy sap J) s W lie Ll shell b i) ae aile a0 peSll o 3Y 5 & jaSl o yi oliis beam layer JI Jas
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Statical System
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Statical System

AL (5 jlonall Gutigall G 0 slal o Y i sl (g) il
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Statical System

odacl Sl guoy o8 Taw 5 auslecdd) ol BLSY peatadd) Al -V
Onat s Laale oleyWl (a5 5 Ll gl OSLT (o S1aS0 ey o3
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Statical System

sl £ 13

e Joame (L)) 4l ;oS5 Waud 4 (Skeleton Type ) 4alSan olie =)
caelyd gle 4 gase odac¥l y odacl ple Uganne &SIl g &S
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Statical System

Skeleton AEagl! pllnli-1 | all Bearing 3l Lélyadl pllo—
Bawce Ty ol paSdl e pll Llo daTas pllasw Al | lasT o8 L] gadl | lo AagEas
.,Jl..l..'l-.'ﬂ'l _rJ..-.I-.:F ._.._i :F." .__,.."l-l._!..i.." i lac -EPL;‘ ri..rﬂ:l- e
,_,I-_.,..:fn o Lgelin,l dass
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Statical System
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Statical System
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Statical System
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Statical System
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Statical System
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Statical System

Foundations
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Statical System

Foundations

by Q.k. cJaaNa
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Statical System

Foundations
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daludll 2ol @) | L8 o) daluall 2l 58l

3

(i) sl s =l paall (dud) sl Laal)
()
190 | 7
; | — pesl
4

i plef o i g 02001 b gl . ) i plef o i g 02001 b gl . )
cgslesd pt e See. Side View cgslesd pt e See. Side View

Eng.Abdallh Mostafa (AN aanalil) da gl




Statical System

Examples
- 3.0 —— 5 ~
2. | 8.0
(250 « 450) (250 » 450) ‘
+_ %‘ HE B — | 3.0 1.0+ 4.0 |
"8 T =1 — l
| & 1 @ | B
& "
2.5 g 3,5
2.80
1 (260 +400) - (250 o 400)

35 s (250 = 400) 20 J'
3 § 3.50 B 1
8 @ - (250 » 400) 110
§ " ]
3 3.0
o @ |7 ol
1.0 §| 110
L g Lt — =1
= (250 «400) (250 «400) | |
| 4.0 I 4.0 - 40— -~ 20 -1~ 20 I

| B-g |

Structural Plan. to Scale 1:50
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Statical System

Examples
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Statical System

Examples
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Lec 8

= Design of beams
= R.ET

= Design of slab (note W.C area stiffness modifiers )

 R.ET
3gandl (g o el AdSL) (e J&TH Jaad) lide Jadd an AadU) dlaw JAI) a3 sap J) gebin A= solid slab Sk Jes i -

géb'a\cuagow\’\‘jﬁquejﬁ ﬁwﬁs‘iﬁw?3‘S‘J@uﬂgﬁﬂd‘@mw@:‘ﬁ@J#‘M‘@mdﬂéj'
M\Q&M\@M#&ﬁjé}#

ki sap J) gl b (138 e pontl -
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R.ET

Gl o gy f Wlo ussiadl

Type of St Ty e

Fy st

fMild Steel (plain bars)
240\360 4

340

280\ 450 280

450

2-High strength Steel 360
80\680 (Hol rolld Formad bum)

520

400\800 (oeuore Fomed )] 400

600

$-Hard vire sheel welded wire Fobric,
60\620 (v v ) | 490

540

Eng.Abdallh Mostafa

calall e Bl 220 Tl pne (b 83 ge gl pul ) dsas pileas
{ 2404 350) &[:nm'l., 5207 Layal

---:::5555::._ - e T E-.I-IH e E,Il-"-ll E‘"‘" -LJ-:'L U—’E' L ¥
Tl Ja e algle i JE5 e pruadl o 48 g 50

o e 1T o el Flacal Lol 131 ol oy Ll (3 G5anll Ga s
{ zplice } asasldl o6 aloy Jaos

- e £e Joke (B pieaall G (special orders ) dele Sl Jus G5l fpa of

Lepald s poleall Ll e wibhans JUadT goladl 230 ,
8. #70.812.8716.#718.#820.822.825 mm
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R.ET
BEAIMS

N\
S

7] p Z Shrinkage Bars/” || | min. 598\
A z 2910 al 300 mm

-ﬂ_ ENE
/ﬁ  dain 227. A
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Choosing A g

tmin¢-¢12 tm¢=§ﬁ25
* max. No. of rows = 3 rows -d,ipfg,[-g@luﬂld,jﬂlauﬂ
 min. No. of bars in one row = 2 bars - fau ¥ yald dalyll diall b gl sas

* mar. No. of bars in one row = TU bar

T gl syl ol (b Lag S o 020 581

Calculation of max. No. of bars in one raw.

To get 7L » we have to get min. spacing between bars (S)
Take

R.ET

BEAIMS

S=25mm

25 mm
max. size of aggregale + 5 mam
b-50=n@+(n-1)(5) f

“ b=50=n @+ (n-1)(25)
o b-50=n (@+25) -

n-= b s o

¢+25

Eng.Abdallh Mostafa

Choosing Ag

tming§-¢12 tﬂm¢=¢25
# max. No. of rows = 3 rows --.i,.in‘r“._g_,l..;@].-ﬂld,.i.-léu_ﬂﬂ
» min. No. of bars in one row = 2 bars - fau ¥ sl dalgll diall b plaul sae S

* mar. No. of bars in one row = TU bar

T 5l gl chall b Lacing S il 020 581

Calculation of max. No. of bars in one raw.

To get 7L , we have to get min. spacing between bdars (S)

25 mm
mar. size of aggregale + 5 m.m.

b-50 =@+ (n-71(S) !
“ b-50 =n @+ (n-1)(25)
oW b-50=m (P+25)-25

n-= b 1hd o

¢+25
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R.ET
BEAIMS

$ oS o gl b o AST Sgmg e | bt ke _
el chiall b g JS 555 oF om H"VHM ogylis 0,05 (g aikine pyhad plasiol oSas #

e plind Caal) (o3 g Al S

12,16+18:20,22,25 Jssadl @ oWl LS o -

%H .”Q_ Il%[ 2816+ 2418 -&EJ“(_#)JSI Ll &l EL"myl g -

5 Bars 6 Bars 7 Bars . Symmetric plalll 5% o GV a3 yle Jyloo -

g Vo=l S G gl e sae T

ﬂjg] ‘ Example.

2012 + 2416
2612 + 1416 (X)
2612 + 3416
2012 + 2918
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Shrinkage Bars.

Bas Flwl Ge o)lie 0y - T
o))l gola 43 a0
ol yol S Jalis

t > 700 mm S5 Lxie Lali Shrinkage Bars JI zGa0 4 _

0.08 As 3 ‘:,.,_,:‘5'5'1 w2 Shrinkage BarsJl ius _
vv" 2#10 at every 300 mm

Example.

Eﬂmml

pa

IF 1=800 mm N
~. No.of Spacing = ETI mm

=800-700 _ 233 _ 3.0 Spacing
300 P

= 2.0 Bars §0 mm |
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Y

I A

) 1

I W
— 1 i ] I

| I Stirrups

14 {min Se8./m|
A *ta & @ A 51

2 1 \[min 508/m) :
[ 4—t0.4m | 0.4m——+
[ 7 T -.lII 7 T J
0,11+ | 0.1
Il LE ? rl
.-F L ..-"P
F'n-r_* 4
| 1“452 , Stirrup Hangers (0.17—0.2)4 . ASE
, J
84, .. }
164
Eng.Abdallh Mostafa

t |~ Tmin 598/m)
L .J ;é ‘%;
b—p—+
Sec.(2-2)
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259
{—Q-ZL—{ _ Stirrups _ ?.5:-".'; or E/ti A
3 ﬁi?mt'n 508,/m) f o el 51 | el I l |
I +—0.4m" r2 r Lo L L e L L vy LA
" S T | | | | I |
SN — t t t
i.i;,l 1L+ Lo b—0.15L— Ly
L 3 .
¥ L ¥ Lc ¥ | ﬁ} A f ! s e d As-? ‘ ° g ﬂ.51’-152
, - - .
Por
’!,__l*é b—p— b—p— —p—
"'Aﬂ ) Stirrup Hangers (0. T—ﬂ‘-f)ﬂa\ Ay
Sec.(1-1) Sec.(2-2) Sec.(3-3)
%4, PR .
ZAz N
1"3_5._,2';'3
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R.ET
SOLID SLAB

@Bl dou et ) puluiill glo g3 pand) SLa3 Yl 46 (BB puluis by o -0 . o .. -
(508/m’) o5 JY Lo b)) gkl a7 Y- - gl plaal 0 e Fldl one i Yz -

secondary steel
or distributary steel
gl Qs

- e plawl Ve pludl sse Wi Yl oy -

ot e dy o ) g

Asmain (@)l ralall )

%}' s bl 580U -

) 31 Tt )l F1 Gy s 301 -

- oslall 3loa ¥l 5 JlaaF| Aaglie - ¥

(Deflection & shrinkage) 5SlSSY1 r:_u-._’:i.“ Jalis - v
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R.ET

SOLID SLAB
7 = L T ———
-Simple span : "““—3““*/ \%gmdury steel
E 0.2l 5 Sec (1-1)
0| : o
o 1 [} Straight Bars (main steel) ] 7 7
| y .
3 " EE* T 3 3
01l : 5 — | Mo
3‘ ul h““r § "zw i - ; | Main steel ) T
(T N——"T) Bont Burs main el 7 N 3
/s 5
/1 7 E @ e
l—to— il % /

@—l Straight Bars Jelie flul
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R.ET

SOLID SLAB
—Continuwous two spans
T A -E" I L=bigger of
.a.,eL,fEl | L)) Lo |§ 0.1, (L, orLy)
| S v+ | LA ||LA4| o . —1
Ir ' I'T — 1| Straight Bars (main steel)
=l b, é LJ,F L, s
|ops 9 sl 8 %%
™ 711 Bent Bars (main steel)
L & || Y| & |
— L. = |
| Ly | Lz |
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R.ET

SOLID SLAB

Alternative('1)

Alternative(2)

PURL B [
wL'E
24
| J\\-//fl
|
! 1
!_,__._r-f"', = U

als golle

- dadn)l A gaad U3 Alternative(2) (e Jeadl Alternative(7)

L

| = I B B
CEITASE, b 7T 7 -
‘s o p
__,;/’//;/,— . f//////
S A | Y o
ﬂ/z /4;‘“ i - Zf///ffm
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R.ET
SOLID SLAB
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R.ET

SOLID SLLAB
Ly Ly
| | l |
=T — T — N
& Ay ! ! 598/m I
ol : i ﬁiﬂfm'l
v | | !
| “b" : |
" "i. 1.8y, : i L
: IR
- = ——Jl ————— - Alternative(1)
= 1 i | Alternative(2)
T s Ih |
Bl B | -
% |
3 3 | |
RN N S .-.+_J_._._._.I_._ B
|
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! f.ﬁ!iiﬂur;1 L4 g
| |
J i | Lk
!- * Secemdary stesl
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Statical System

Void

Sec (1-1)
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Stairs
Al ) il G Jam ) (ymyan alile Sl a: AU

Rise =

o 152865 a0 16 — 13 O i 5 4wl
%'lr Going -
1

ae 30 AU 5 aw 30-26 (o 75 s 5 4l

ﬁ)d14bh\}\&ﬂ\@@h)ﬂ\wdmem§\-

difference between levels
Rise height (0.15)
Length of stair=No. of steps *0.30

No. of steps=
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Stairs

Concrete dimensions:

ty = 2s
s~ 25,30,36

Le

(One way slab)

-

ts = 0 (cantilever slab) \ 7
1 2
9.
33 5 =6.7=7.0cm

15

ts
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Stairs

Landing

Arc. Plan
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Stairs

B1i

R I —

B1

Structural Plan

S

Bz

sl

v 1L

AN o “\3\.43.\94
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Stairs
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Stairs

Detatls of R.F.T. for Statr

— A - * B2
¥ s rﬁﬁ?ﬁ " )
Yae §| ) i = :-—=" EE & 58 -
fmfom —i e B
Lo canmm | +— | o9 @
Ty Tul= =
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Stairs

Detatls of RF.T. for the beam
¥

Tsl-

f 1 -

Yo

g
\
#:-I LA = §
".:".-"' .
h
W
T

1

r

W —

Bl
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Stairs

Live loads & 0.3 Uienr
Covernng =0 150

WEIGHT OF STEFS»(riser /21" 015777, 5= 019 U/
Thichress of sl =9E am

Beamas & 12250 ¢m

Columeyvs » 75260 cm

| 25

! JPr"

a\r
h.. .

1

JI g it g8

- - r o~
» “
-
P IS .- . 2
. 3 ~
..'v - T
|
125 3 X $ 25

A

o - ‘_l‘w‘,.’lﬁ:

PLAN
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Bill of quantity

= Pc footing

= Rc footing

= Smell

= Column

= Beams

= Slab

Volume = constant cross section area * variable length

Volume = constant length * variable cross section area

Eng.Abdallh Mostafa (AL asanail) da gl



ﬁ}a&@ﬁ@hdM‘i;M)uaJﬁgu\M\w

Difference between wind & seismic loads:

Wind loads Seismic loads
aalyeladl aa alz,s - PR PP S ) W
TR, [ PR NP T, [ e L 2aall o5 iy M 3E5 W 555 -
sl e Al
i Agal gl e o SaE el NS - e e LI S S i I S e
e mlae o paaia I gaia
Working loads os—S5 gl Jaal - Ultimate loads oS 23930 Jeal -

E {0.00)

Wind load distribution Sworey forces due to seismic load
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Factored loads of Ultimate Limit Design Method:
Ultimate Load (U) &l & J3¥5s gl Jlaa¥ posea Liadl of Ul o8
DO SN Al

Gl g

08[14DL. +16LL. +1.6 WL.] — (
U= —{ »5 025 TN

.12DL.+ O LL.+S.L. — » ot sttt ol o bl el clis
LADLATOLL. o (U) 23 g ALyt 170 sl SNyl 0l pop sl Sl i

where:

D.L. =Deadload  aalwl Jlayl U &1 s Loy Uand) Slsdoid S0yl
L.L. = Live load sl Jleayl 00| o ol lalpseuad) gilaal- LSl o Uy
S.L. = Seismic load J333 Jlaaf el el
W.L. = Wind load 2l Jlaat

Ol = Go6 Lol et duwl ) Ladl Jlead 5ab L S5 Jeles
Lol g ol adiey gay JIp3 &pas olsl Lol
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q kel Ll daiia £-V

V daulad) 7L ds e (V-V) Jsia
sallall &J;M!L;H("?/QS)qg_,sji 138 3 all) Ul aa s oy V-V = C-rJJ J-“( )dJ :

04 (&) Tl £l Ao — iy
p= 125 kg/m?
¥4 o skl
" s [ps—a ol [ BaR) [ A k)
Wind Velocity: Al sl
[ o g [ Ohd [ AISNA [ Jasand [ 5 jalal
= Cairo 33m/s __ Y]
. [ = A e [ Unika [ asdll [ Ll
Bysaial [ ) seian
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Structural factor C, Laial Jalas

Structure Factor:

e Gigaall die #U 0 Jleal a6 Slaey) 3 3l o3 Jelad) o Lisdl Jalaa V-1

= Cs —1 Gl el ) gl 50 s e e gl ek 550 ) sl
.(turbulence)
Where: A e 8 Y, s L sbae Lana) Jalas ded 32 Y-

X el —
.("““)i.,ﬁq,]l_.:_..llai_)_fﬂ — Y

Jaadl o il o jall dad el (o dudll 338y (Peak factor) 55,4 Jaae g

(ET) S 83y pa L ik At sant g 4 il ki ) a3l A Y i) ey (8 Cileal ey e leels ) J 0 cliadly Sl - Y
(o-T) sl 8 a0y oo Ll Gk 4 oaal 5 zr gl Y die o plaaYisad I
. (turbulence intensity) Co il Jalra oliaa 3 (Y1) a5 (£-Y-V) audl L ssasal eV e 4 Y-
Ll L - - . -.L -y 2 . . . . . . -
Al @:JYltm—thchg;‘h.(backgmund factor) 4ils Joes B ;2,00 mmmh(“v)ﬁuﬁﬁﬁa_gﬂjﬁbﬂnﬂ il JE
(T S o o L ik e 3 il b e ekl
il ey o 3k, 5 (resonance response factor) cwiV wslad Jea  R?
58 L lida 4iagd 303 o)) 5oal g die ) 5RY! G Lo ol k) C =L+ngzr VB +R? > 1 (A-1)
V1) S oy ’ 1+ 71,
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Calculation of Wind Load Pressure:

According to the ECP 203, the wind load pressure is calculated from:
C .= Factor of topography

Ct 1 el Uaaddl (o) ¥ plaw Uls ple duicsy gop ¥ il sle Jolow
E—) C. ]
1 .00 oo Lal Jacs jaleds ¥ At Saadl Uaswdl o, Y1
SV e yiegalS ) Laylal oy daludy Ao
0552 ple S5 Logtue jub Baddly Unsodd] o, Y
1.20 Av = 7o :lalue Jacs
1.40 FACEI AT
1.60 VA AN
1.80 Sro = L.
1.80 Y0 e 55T
1.00 Lay Lol oS, wlaally Jledl 7y
| 80 ralandl m Wl wiey Cyyedl Wlely Jladl o3
] 3 yusiall

@ PLl gaan Ol Gonds | 1.00 gl Ci Badliipulall Jolow 3o 3
CUS S L5 ) L Ly 3 ste Lay Uaieal (5, 5558 5Ll
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Calculation of Wind Load Pressure:

According to the ECP 203, the wind load pressure is calculated from:

N iy e b . q bl Pl b £V

Blasly el 5 (1Y) sl B G Y1 s 38 0+ gl G Al e (Te/5) q 250 138 8 ) 2 i Clam gy V=8
A Gueed 4 %Y g2t Y daraaill 568l 4

JafaaS VYo Mg gl S p

e i gl e a8 adiy (V) Ak Jdea G
(YY) i) dson ¢« alagad 5 Y]

(-V) Goaldl 83 )s op L lida 45 oy il Qb G, [ L0cAbON | WndSpeeclmls| | pliom3) |Expostrelone| font

2ot 2o ool sl I oW o 5k s dibed (i ¥ B A R

Sl 5 e Gl o sl Bm s 3 gl e

.(turbulence) i jlaayl (U

q=0.5pV*C,C, (7-4)
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Wind pressure

Pe= Coxk xq kN’

kK ool Jalaa s—v

EXxposure Factor: a5 g WV aa ol dakim 3 il daan 30 Jalxadl sa G el Jalaa Y=oV
com N e e g BV 505 e Lsa 50 A Jalea

Jslal e glalic &0 M L Kk (el Jalae cibua 23y 3l 3llicll auds Y—o—v
(ground roughness length) (zg) =Y 3 352
(open exposure) s siall 3ll il Jed 5 5 :(f) Lom—adll 4 dlia —
J GALBEN (35 gadl o3 A3 i8S
Ao el 35 eall D Bl aall el 5 5 () s il A Elaia —
Gopeeall ol sl sm 5 o 8 ie (suburban exposure)

el g Aedim N 3 sl el Bl Jadi 5 5 1(g) el Ak -
oSl el 390 e Jia (city center exposure) 4l
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EXxposure Factor:

Eng.Abdallh Mostafa

K ) Jalaall Aad (¥-V) 522

i

@Jﬂ'l Aalats

cl ord
Y0 ., +, s 0 E'}F—sd—l}b
(zo)=Y!
k o el Jelas Ry z gla )yl
Y, e Y, Ve al o
Yo Vo V10 REERR
Ve Y, V6 AF =AY
Y00 Y,00 V.0 aC v =als
¥, 1,7 VAL ah s =a
), 10 y,0. A Al Y eahs
y, Yo 1,V Y, 7. A AL
},80 Y, AS X,0. AYEa =2l
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Wind Pressure Factors: gl bl Clalas

v
Elr’l.ﬁ Bt B

Ce=-0.8 , .
FTTrrid Ca gl a0 oasy (Al Jaladll s Cp (8D AL bt Jalae VYT

| ‘ ol hia Gl b U2y Jalae sty (ginall B J40 el e 2
(1Y) pi Askaall lighs abicall 33n 5 e

L

¥ ¥

L

Sl e L) il Clas sie o A 2L e Jales 3asS o3k YY1V
e )l Hils Clas xie WIS, 48 5al o aal g aa Sl LAY
A 5 Clgal 5l 5 Slului

B

Ce=-0.5

Ce=+0.8

l
REEER
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Wind Pressure Factors:

= Ce =0.8+0.5=1.3

Eng.Abdallh Mostafa

bbbl sl Y-1-V
dsr—a o C; af 3555 Lldaiaad) Sl (IY-V JC2) e C, af 325
(2Y-V) i (€-V)

Ce=-0.8
[ ] L &
|
i | .
| = L
[ve) . N
o o
Wind, | + o o [" 1w
I (] il =
@ o + I
O ' h 1
Q l!u Wind N -
O O - - O
1 i = B
! > >
|
1
R S 'y

Lf“i-} &Lhé

Akl Glgal sl @i Alall C, & 2l biva Jalas 058

AN azaail Lo gl



Wind Load Pressure over the whole
building :

= Ce=0.8+0.5=13

Distribution of wind

Pe=Coxkx( kN/m'
(P )iva

(Most critical case)
Zone A

—>P=Cxk,xq k=160
P =C,xk,xq k=140 (P,) i
H=chk2xq l(f A3
P=Cxk,xq k=100 [P|]'I:r-."n’ h,

(P,)

L el |0 el | Ld | D | el | | | e
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o
F=C.xk xq x area f%
kM { -""-l
— F,= P, x(h,xb) . " L
F3=P3x[h3:-e:b} F, a~ * h, J‘,r’fji H
F,=P,x(hyxb) B b A
F, =P, x(h,xb) - LT | i A-—m-- -1
Total Moment at base =% F, xH, ® - ! r‘;:—m—wv#

M overtuming =F, xH |+ F,xH +F,xH + ...

oo LS dags WA Working loads 555 L)1 pe 423l JlaaV] guea
Check shiding and Check overturning i aue
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Example.

The shown figure of a store house which lies at Cairo. The building |
consist of a ground , mezzanine and 16 repeated floors and two N — | —
basements. It is required to : i
1- Calculate the wind load acting on the building . L _ * _
2- Check The Stability of the building against sliding and
overturning. — 6.0 !
Pl +_ _
y ] 1
Given that : — = &.0 I
tsgverags 0-20 m —= ~f——1__ % N +_ N
F.C. =2.0kN/m? T = *
Walls = 3.0 kN/m?2 6.0 |
L.L. =3.0KkN/m? _ T T— -
= !
=
-:T:l .0
W Ly —
o 606D 1-601—60-
VY VY -
Plan
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Solution F, = x(hxb) 2*%?4-3_.|*=N =L
Ce=08+0.5=13 =1.635%6x30 = 2943 kN —
2
= = s = 625x10 % 33%= 0.68 kN/m’ F,=Bx(hxb) i —
05pV C,C 6.25% 10
lﬂﬂﬂ —* 1414 20 m|
Zone A ( Moee Critcal) ~1414x20x30 =848 4 kN il |
onc Orc LrIiica -
P-C.k x4 (kNm) Fy=Bx(hxb) :
i ) ~ : =1238x10x30=3714 kKN iy |18, 5
P, =Coxk,xq=13x1.0 x0.68 = 0.884 kN/m v 5
P,=C,xk,xq=1.3x1.15x 0.68 = 1.017 kN/m’ Fy =B {hxb) —
P, =C,xk,xq =13 x1.40x0.68 = 1.238 kN/m’ =LOITx10x30=30.1RN s | 10n R
P,=C.xkxq=1.3x1.60x0.68 = 1.414 kN/m’ Fy =P x(hxb) —
P,=C,xk,x Q=13 x1.85x0.68 = 1.635 kN/m? R L
N ™k
Total wind force=2652 +305.1+371.4 +848.4 +2043 ,1:
o

=[2084.4 kN
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194.31.\-,‘ 1638 F
N ﬁfﬂ
My g 0
kN’ N
| E
] sE =€
60 kNt m
tnﬂ;& 10 m——
sl
kNt ll.llm—
E
~
i
Eng.Abdallh Mostafa

Check overturning Check sliding
Total Moment at base ( Overturning Moment ) = 2 F, xH, N 1
_ FxH, 4 ExH, 4 FxH, 4 ExH, 4+ ExH, Shding Force = wind force =2084.4 kN
= 265.2x 12 4 305.1 x22 4 3714 x 32+ 848.4 x47 -
¢ IRE AR BRI DI B0 pesisting Force = xW = 0,30 x234000 = 70200
= 793122 kN.m
Resisting Moment =W xB _ Resisting Force 70200 _ 5
Wg = tm,'“: + F.C. + WEHS + L.L. - Safﬁ.
w,= 0.20x 25 +2.0+3.0 + 3.0 = 13.0 kN/m*
Witoor= 13.0%30% 30 =11700 kN @
Wroa = 11700 x 20 = 234000 kN o WS Bp I Working loads 548 pyll je 231 Jls 31 puas

Resisting Moment = 234000 x % =3510000 kN.m Check sliding and Check overturning  Jas sz

Resisting Moment 3510000

= =442=1.
ver Tuming Moment — 793122 42>1,
« Safe

Factor Of Safety = 5
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Define Wind Load as Lateral Load Pattern :
= Take the effect of Wind load in X and Y-direction

- — — ¥ -
m Define Load Patterns 7 - u
Loads Click To:
Self Weight Auto
el Type My dipier el D [ Add New Load )
Wind_X Wind |0 User Loads - [ Modfy Load |
Dead Dead 1
Live Live 0 Madify Lateral Load...
Walls Super Dead 0
Floaring Super Dead 0
EQ_X Seismic 0 User Loads [ Delete Load )
[ ] == [} - = ==
Wind X ]
:
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-
m User Wind Loads on Diaphragms u

Modify Wind-X Lateral Load Pattern : NmberoilsadSes 1| [] Loads re Reversble for Combos
= It is obvious that the ETABS ot m—

Diaphragm

m m

automatically assign the wind loads at s Y —y—
the center of mass of the slab 01

D1
D1
D1
D1
D1
D1
D1

14,4875 14,4575
14,4875 14.4575
14,4875 14,4575
14,4875 14,4575
14,4875 14.4575
14,4875 14.4575
14,4875 14.4575
14,4875 14,4575

=N E—RE—NE—NE—R == — -]
= T e e e e e e e e

Sort Rows Add Row || Delete Rowis) |
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" -
m User Wind Loads on Diaphragms u

Mumber of Load Sets 1 Loads are Reversible for Combos

Modify Wind-Y Lateral Load Pattern :

= It is obvious that the ETABS o SR
- - - | 14.4875 1445975
automatically assign the wind loads at o By e

14,4875 14,4575
14.4875 144575
14,4875 14.4575
14,4875 14,4575
14,4875 14.4575
14,4875 14.4575
14,4875 14,4575
14 4875 14.4575

the center of mass of the slab D1

0
D1
M
D1
o
D1
01

(=]

e O e e T e e Y e e ) e D = |

Sort Rows AddRow || Delete Rowis) |

e ——— —— —= — =
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G Lalalos (S 08 JIp) Sgao o iy

& (8T 5885 5 Luly 1850 ) OLS)He S
Jaboall o) iy Liall Zt 1 ) glonall ol
29l ol (8 S35 LY Ul Gl pLSY)

LS @ sy ods ele ola3l S g3y L)
+ Lew
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Seismic sources J5¥50 Saam wln! st

1- Movements of tectonic plates 4. 385 zlaw dl 4S -
2- Movements of faults aas, ¥ Sleaai)l a5,
3- Volcanoes .S1,4J1

4- Failure of roof of large cave asyacl G aS)l mlav) <, Laas!
5- Mankind effect (explosion, fill and in-fill of dams ..... etc.)

S Spacdl 2oyt o se 5 SHLab Y Sl el lf
6- Undefined reasons a4 ce jui wlaw!
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Olaye J
Lasd g Love wave =
R
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@ 02

i gall Jlin) LT il olos)

ayleigh wave =¥

Laas
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& Vo)

Jttﬁ' rtﬂ‘ 'L"""TJ ] ."i

LEY) asaatl) da ,4‘
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Lo
= g
E $
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=
w g
o
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£
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Love wave

L] B0k
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Classification of earthquakes
w25 d paw Ge JI33 531 5550 Gesd e JI5)5)) i
1- Deep focus earthquakes

Ep%ccntl‘a]
Focal depth > 300 km ? ﬂﬁpimngtﬂ"“ >
2- Intermediate focus earthquakes T %,//
300 km = Focal depth = 70 km Focall ;_,f};a
dcpth' \3\%‘5‘?{%
3- Shallow focus earthquakes : e
Focal depth < 70 km &

Focus
or Hypocenter
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Methods of measuring earthquakes magnitude

JI 3.3 el HEALb aa e

The Richter Scale Sao,y gelide

- The magnitude of most earthquakes is measured on richter scale.
- It was invented by Charles F. Richter in 1934.

- The richter magnitude is calculated from the amplitude of the

largest seismic wave recorded for the earthquake, no matter what

type of wave was the strongest.
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The Mercalli Scale olLd o olile

- It 1s another way to measure the strength of an earthquake.

- It was invented by Giuseppe Mercalli in 1902,

- This scale uses the observations of the people who experienced

the earthquake to estimate its intensity.
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= \We had to use two methods in the lateral analysis for earthquake:

= Check:

o The summation of base shear calculated using Response Spectrum Method at the base level is not less than 85% of the
base shear calculated using the equivalent static method.

o If the condition is not satisfied, the base shear using RS will be factored to be 85% of the equivalent static base shear.
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1- Equivalent Static Load (Simplified Modal Response Spectrum).
(ddavisedl Golod)l dub 4, b ) (88 SSGLYI Jead) ads b

LS5l 53 Gl SIS Spim o BB LSiobusd) ol Jogad 3
. ad! e La,sl Ly 5 2480

A Loy i) oLiadl o e o) e 46,k ode Gaulai)

Fundamental period (TI)L’:.:...U Gwlw ¥ g gadl Joladl 03 OeS0 ;,I-T

LG il G JS ol ol oo BT Gaslas¥) G JS 5
T, < 4T and T, < 2.0 Seconds
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mma T o) o (eEA alalicaell (g6 Falunie a5 ST —oe

s =
L
D 5 < 4.0 ST,
I — oS5 LaSoaall (o3 Lanall 2SS el i —

B — 355N Lad ol o Tooal) e o™ acad)
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(3 Uniform shape

:n"f [ . g ,,-_J..--.I:- r3 131 ;..'_"I:-IJ. E_HE--Tl J':J'ﬂll

() Uniform statical system

wsiaedl a0l Jaa ALSS Y albad) 23 eae T
== |

Sec 1
Core

Saec 2
Shear wall

P

__'r_ S

_.'L b et e

[

__'r_ S 1

Sec 3
Solid Slab

Eng.Abdallh Mostafa

Sec 4
Flat Slab
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B dadiaddl (o5 allmnd) 1oy,

A5 W) Lo gyl CaEEaS 13 B LaBaall o8 Lalumne Loaddl aoies
a8l e Jao (sEIWI LaBiaadl (o5 Las 85 WMSLaae Laad) .5 oHT — 0

wle 5815 LasalSam] &) 08 o Gaaas @0dlS Selias <Hld @byl o055 o7 — 7
Eyee gy (Lo /Ly )88 dafvall (o8 Toanadl olenl 2o asys 2T e — £

wd Lioial) IS acadl Jpe V0 S (X o WV Sy eowedl ola3l) Jalo3 ola3l JSU.,
Eﬁ.ﬂb_,_:..]l ,r__;_g..;." n-‘l..;;-:il P e leliadl nL:r-‘S':fl- :_.g.i :_.g.'i.i':f] e |

e 0.15 L
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2- Multi-Modal Response Spectrum Method
(dolasdl Sacthe )aaS saldl s ala3)l cbdals ad, 1o

Aais g A2 lioe) (o o8% Lol (gle JIndydl b AT ple aE, yla)l ode aaices

Tooal) A Saolousaldl
Sa(T)a

Response Spectrurmn
Cuarve

/

= lLime (Sac)
(ocaalall s ill)

o lael) (cawadll Faload.oWl 025 Cleas ( gradie oo Response Spectrum Curve

FaaF a3 g ( ROotation gl,s0 — Displacement @3ai13)) i8IS A swolacdl LT
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3- Time History Analysis. _ aeyl Saeluvad) Julasdl adslo

Lol bbbl peolicdl o dalaladl o)l wlas ole 18 Lol ods Aaices
Gaus JIBM G Ae3ld) A05, Y 5,001 pe o Saeluall Gyl aasd
Yool Lol G WSD ASaelinall Geolead) (Saelnall Jalosd) Jals of
aSaeluo cols ) ele 8T8 Lol e o 4 AUl G050 oY)

6,38 JIMo e gIge od aadl ple 35 S U5 e e geane] ADBLa.
Alacee Al
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EedlSie (LSS lEaul Jao (o SaelEaadt JIGI5)) JJes (Jr =S &Sy s ylall oda o5
wrd 1550 s LTS F L0 caen a0 COLTY SaaleS) e Tooddl ele LEST S5,
Manual (Jedl ase Saelosl (o Looaddl (Jo 35 gt Ik S0 e - Saelaaw)
More Critical aa% cdaciall ala3 Y sa s asly olasl (o8 Lo il @i 0 =3
AW LS el 5815 paens o GueleSt ed Loodl S Lo ams JetJdl ed Laaae
AS Al Yaleeldl alassials JIGI5000 e A3

Y elaSl s JIS P oalaSl e JJi505
EF:--'T 0.3 ]—_-‘F},T
E,—O3E., + E. E,— Ep, + 0.3 E_.,
Tz
I
|
o o %
|
|
L ™5 L
Elevation Side View ‘}/ o "h..ﬁ“‘
ol P
*—"‘e-“-:ﬁﬁ\ e
Fy — = e /3‘\“

Lt »
- ( More Critical ) .. e
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F,= S, (T,) =< A X

E
where:
F,, = Ultimate base shear force Jias)l S A3l 3,300
o — Grawvitational acceleration Fans 3 A Il Ao o

S, (1) = Response Spectruim  gisne (o8 (1)) J ALlEdl S aasll
Sa (T
2.5a,SY,

Response Spectrum

=
A ™ Curve

Sa (T

e

E—] N
5
5
|-i
Q

H H—
40 Time (Sec)
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D'E__'CT%TE :Sd(T}=ﬂg?]S[%+¥E{2HS_q-§):|

T,<T<T. :S(T=a,%8s=22n

T
T

<T<T, :S8(M=as= ]ﬂ:au.zﬂag"rl

. . 2.5 _Tc Ip ]
T, < T <4.0 Sec: Sd{T}—dg Y, S R |1 N> 020a, 7Y
where:
T = Periodic time of different mode shapes
Likio)) 15,001 Laks] o 230 olal ooy pUsd ()50l a3l i i
(Different mode shapes) ) ;"\A A4 Al S lalall J\A.,,\‘ ‘\,}5.-,\5 R Q\J‘ dé@-“
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1-Seismic Zone:

= Cairo

Qg = ey @l A3 kil gle adicsy Lpaseat)] Lpio, ¥ Usnel]

A 3 Cam o Lyell e Ty gnan peally gisall Lagh
Lmparcill Lo, ¥ Usnsd) Al Les Glolie Luan

Zone(3)

ag =0.15¢g
——> ——>

Design acceleration

Zone (ﬁg)

Zone 1 0.10 2

Zone 2 0.125

one 0158

Zone 4 020 2

Zone 5A 0252

Zone 5B 03082
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2-Soil Classification:

= According to the subsoil class we can determine:

T .T. = elastic response spectrum J LW maill 359
T, = spectrum U all i5,6J] Llad soasal Lyl
S = Soil Factor Ll Jolew
Lol g8sas il g Less 25V Jshaad) oo Ladpand (3 Syl mill oda
For Type (1) sl alaludl i) kie U 25 paandl Slolia pand puisie
Lo gidl poidl glo
Subsoil Class S Ty Te Tp
A 1.00 0.05 0.25 1.20
B 1.35 0.05 0.25 1.20
C 1.50 0.10 0.25 1.20
D [.80 0.10 0.30 1.20

For Type (2) Jdawsiedl jeul) gle 3llad) dalelud) Globiall adidbes

( Jolbeadl 313locas yieolsS & Adloaal )

Subsoil Class S Tg T TH
A 1.00 0.15 0.40 2.00
B 1.20 0.15 0.50 2.00
C 1.25 0.20 0.60 2.00
D 1.35 0.20 0.80 2.00
Eng.Abdallh Mostafa

Subsoil| Soil . .

51;;1 T;:ae Soil Description
A | Rock Lndaw Ui le iy yivall 13 SsS5 f Yoo
p0 SV le Wi 5Siuess
Ualy=Jay) oo 0950 5L Slpdind LS Sy Slygus i
Dense | 3 Sl aalyin pad l3s oo Clultl) pad gl f 4t
B Soil Gaedl g Ly,
O IMeduim] 2 (1omde) 3alite b 25 o Aoas g
o | o Sbke e e ol clulds o of S )
0l Syl e,
LGS Unuwgie ] 28Lo (aly= o) 3Slide b 433
Lém?lﬂe of (Uind Tl of 2 Al Sl Ly a2 ly5 25)
S Lt Unusgin Il Liges 1ulite 1,9 B 3,5
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3-Correction Damping Factor:

= According to the type of structure:

My ¢ T aamalll Plaadal Jalaa o (8 =A) Jg2a

o p— — — =

I Algalfl Al Al 5
I_ e | e e i”""""‘l“'“__t.'l"l"""‘j'llui"‘hlﬁ
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4-Importance Factor:

= According to the type of structure
I.LF=1.0

—>

= Normal Structure

Eng.Abdallh Mostafa

'}’1 = Importance factor 4%l Jaleo
Importance [mportance
Category Type of Structures Factor (7,)
assy 3T LG US Jaes of wew @ SLaad
Ay goolalall ol 2 Lasawdly JI35)) & gas
I - olitiadl Jie pledl GLA a8 Bl B | 1,40
-y td) pladf- Sl Elase- il Yl Elass
gl e YLVl o) glall 35150
Lol 313y gl 3oy Laal W) )l Lol
11 Jia tl.;l.;’l W Slaa Ge byl Gle G5 1.20
BB LS 351l puadll &Fleem oy laall '
B landl 9= pual gually sl
I11 ol Ao game LU Uagyl juzy oledl olaat | 1.00
v Sliadl Jia pledl LY Wl Ll S Sl 0.80

gl BBl Sliaul-2ael,300

AU apanail) da gl




5-Reduction Factor :

= According to the type of structure and type of
connection.

E=P*A

| beam = 0.5

| column = 0.7
| slab = 0.25

| wall =0.35

Eng.Abdallh Mostafa

R AaEd W Jlas W A ylhe ol SLES Y L)

450 Aolaall b yodl o paF Lbilym (1| 3w el 00 Jaadl el - dlalo L) g
3.50 Tadesadl olaadl S ol Lol ge [ oa) wle Aldie Wy Aleladl Lol gadl Goylo Se
200 el jaik ol e el Lblge () RS Aads pedl SRl A glie b aZll La) s
SO0 Aedaad) B3k smdl e gaF Lblga (1) wmlpl Jandl : Alaaeas Aabld calylls]
4. .50 Tadcall olaadl S gl Ll g () [ ple aldadiy SUe juolie Gopls Se 850
4. .50 S A, Boaie ShUel (Z) | b SWIES Suaie Slplel BT aBll La) e
TSI Al el 35301 A yli.
(RS e Aals dad s = Aaiaea) lio T_paiyell Ragiie Rablyd culyils)
7.00 CTETE - TN PO L R IS ) ) 3 I =L 09 T TN TR TS TR T T (VTR T
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SRSy Siplle) - Lblga y Sl le] Taglle Fabld Sl e S e olbo
600 AadlS T plaes =k ol U (T a3 Slpliel oT) alll Lalge s oa5ell
S .00 B gtons Aglplans Sld SUe] () | fepls Lol Uiade allid] apaess oS0 9 (o JS5,

Sl oI} ekl Ll g BT Wiy

Bl Laias E_ﬂu:'u r_-.l.t {121-1.5:-,1 . 5eall

sl Lad lova) LHals cmlld g 35S dals pull

(WS, 805 <l Uel ) alill Lol g ¥

Elld g BUSH Ap pe ) 3000 Laadey oals
el laduless) Lidle

T lns r’m 1.,:..:..” C R T &bm!l-—-\'
TSI Asin padl FpRll e Yo

3 .00 A N (D) D il ltall
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pandeaall SLEY ol Las R Taad s e of OS5

D\/<’f >\/"r< LS L plane 13 1,0 (T)
ZaN ) VN P4 Ductile Frames
D\{ >\/< Frames with Bracing 1+ R=60
A 1/\ OR 1 gdmer Lalylane S Sl (o
S L i 1l Non Ductile Frames
RS TN R=35.0
Frames with Bracing R.C. Shear Walls or Cores
o W, 1‘{4"’3‘4:.5"’&! (=) Tzlaall "‘-‘-‘--I.f-ﬂ %ﬂﬂu-i Lt g (1) R.C. Shear Walls or Cores

NO R.C. Shear Walls
‘ or Cores or Bracing
LS Al plaes =13 Sl (D)
‘ Ductile Frames
R=7.0

MNon Ductile Frames
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6-Ct Factor :
= According to the structure system and material B
used.
o . H
o) L o = &= : e
| ] ] ] ok . .
Shear wall + Core (C,=0.05)  Frames + Shear wall (C =0.05) P Ll A s Jyld ey T
— b oty L La oLl By L) il de i gy e C,
paall e diall deal il daadl D JLBE 4 s A
g 8 8 ©® iy A gaeall 2 LY A Al Lelall iU .. ve
B @ B8 @ sall Ao Jial Ay gadl 2YIS20
. [ '] '\;IM -i.lm " w
BB B ® N b s L gz = | :
Non-ductile frames (Flat Slab) Ductile frames (Beams + Slab) T s e G Llia iy L i L
(C,=0.075) (C,=0.075)
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6-correction Factor :

A = Correction factor

52095 oo AT Hle0dl sue S ol byl FW Uil diasd sua
IfT < 2T, —» % = 0.85
If T,> 2T. —» % = 1.00

W = Total weight of the structure above foundation level

W o= 2 (Wi) s 5yl g sane

wi = (1) a8y sl gasaail §54]!

w; =(D.L.+ ax L.L.) x Floor Area + O.W. of beams and columns
w; =(g, +axP,) x Floor Area + O.W. of beams and columns

Ol = Gob Ll aud Ll Lad) Jla¥ 536l S1s Jolew
Ladl g ole aaioy gy JI3) & gaa ST Lasal

Eng.Abdallh Mostafa

(0 Ll 2.

023 S

g el Ll gl e Ul gl i

T e Sl olalmp bl Sl gl
b St ol Ul ol el

100] oyl abye olalpetuat ool U B Wy
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= [mportant note

Feleaadl Faoblie,adl clacaddl (gle 35501 JI5)53)) Jao 538315 Jlaal HSias
AT do o Sl CaERa3 13)
s polls 53 Toadl — )
e Blulu® (oaantne e Lulie (suall gléas,] asye o — ¥
o 5050 ALl (gF .Y -
s BJl 3JI5))) AElanad) (g3 . V- —
3B SJI505)) ikl (g8 . A -
sals ogatie Jro yaliead Fdec Wy Lliilgadl Jhie oLl HsLio Yy yolaedl — Y
whaedl Holas G CHloo o)
Tonall Saacads 3l SGaelaS Y (o8 daolie Belias <13 5055 Lol saeel — £
ol H15aSs das 55 aleadl 2158 Alaie o)l Faec™d, Hae T Fdac Al — O
s YO Sye lano e JE5 ¥
BSIL Buyled) FABsLlin Yl |lLel&Eall S oladl SUsnd d)  (5.8a5 55 9 3 — b
Aolaadl ol ,adl ol Gadas e eaesai) (o ywaall
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Steps of Calculating Seismic Load: @ S (1)) Wolea b by gl R 1y To T TS 0, led] byl

W For Type (1) FOrTYPE (2] il ymgll gl Ulael dghaleadl gloiall pakly
F,= S4(T)) x A r il ol gl el b K Lo gl S pppd i { Jolll sl gl L Ul )
Subsoil Class | & T T¢ T, Subsoil Class 5 T, T T
_ 3/4 Structural System Cy i : 4 d £ D
@ CHICUIHI'E T[ - Ct H Reinforced concrete moment resisting frames A 1.00 005 023 1.20 A 1.00 0.15 (.40 200
I (Space frames) _ 0.075 B 135 | 005 | 025 | 120 B 120 | 0as | os0 | 200
Dructile frames (beams & columns)
Mon-ductile frames (flat slabs) [' L50 | 010 | 023 120 C 125 | 020 [ 060 | 200
All “‘hLL‘F h“'““}:; e I L0 | 010 | 030 120 ] 135 ) 020 [ 080 | 200
Orcs or Shcar walls 5
I:: Combinations of (cores or shear walls) 0030
- & frames norance Immartance - sglom acoele
LA T,_-.I an Tﬂ]t of Structures n?juru:;L | Zone Diesign acceleration
Q) 1 gy Ladl pdse sass e Futor )
Sl & & ;u Aﬂ; Mﬂ&n ] HJ:J‘:JI el Zone | 0.10 ¢
e ”—T-" — Gl b Ll J Sy Zone2 0,125 8
" "[“r:\':' ?::L Soil Description | - Skl i plall L 18 Lal Ba| 140 o3 mE :
] i Ao [ e o s T Al b """";J“:"':LE Zone 0208
- il asfiliuess - W - —
. Ualy= Joy) o BsEe .r'ﬂ*;‘ Slyhed W ey Solgpesp : . Lone 3A 015 6
' B DEnse | SolSul algin pgd 3 o chaldlll pa ybo 5T S Rally 1135 Laghle pe Ypual W gl i — —
- Soil Jﬂ"t‘\lﬂ.ﬂ" " ‘h:hlﬂ‘am@wWh%u 130 Zone 58 030k
1 ] e (= ) Al b 23 0 Aan g bl U 35l gt St gfladl]
= L C [Meduin ﬂ%@mﬂmmmifm bl 3 palplly bl Mﬂwquh ].[H]#L.!H]}.h.tﬁ
' B Ly ] AL (aly o) Al ot 25 L[ g e 1 Uy ot ] 10| pne Bl ol ing o L 5.0 gyl tm.u.qu
9 D L0052 | JF (Rigas Basale of Bade 2t Bl gyl a3) i elSial B ol G 040 tgul 8 i) o
I W 0 W ¥ W Sholatll asste ) Uges Beslile 13 Bl 555 il gl G- a0
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@ Calculate W

@ Usled! ozl oy b Lesy 1) e b Ul Range JI waas

W =X .
(1)) s olag¥ W) Wyta) )
wi = (1) a3y sl gaseai! 554!
0<T< TB ' Sd (T)= a, Y, q [% -|_% (2_15111 - %)] w; =(D.L.+ax L.L.) x Floor Area + O.W. of beams and columns
) B w; =(g,+axP;) x Floor Area + O.W. of beams and columns
s T<Te 25 (M=a,7%3 2—£ﬂ 73 — WD G
2 @
T R P TTF T O YTJPR PURTI S WYY WIS PYWT
Tc 0.50

e SW Sl Sl e Skl oy k)
Usle Sl Lam Jlanly Unedt Sliadi-slgddl ELI5a-pal gual]
1.00 WSl Sye Slalye-Tau )l o) lnall- SWISJI Je Aty
Sl 391y Sl yally

T<T<T, :8§M=a,%5%

_T]T] P G.Zﬂﬂgqﬁ

IcTp

2.5
T, < T <4.0Sec: Sd(T)=agY]S—R_TI]T1}:D.Eﬂag“(]

@ A —> -DL.(g,)&L.L.(P,) are working loads
Get A =0.85 T<2 TC ( working loads ) o= of wess Jual gpen

=100 —» T,> 2T,

F, = Ultimate base shear force JI¥3) oo L3l 5,4
F,= Sy(T,) x A %
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Distribution of lateral force on each floor F, = (i) I'j-’ 338l Oguiieggd S5 U ATY 3,1
(In Elevation) ;15a¥) sae e pun ole o381 JI03) 555 g5 a2 - . hg
39 S copmiin gl B335 Rikins ol F,, = Ultimate base shear force hy
e 593 JS 50 oda 355 (3 598 S csle 3351 B0 Aasd Slayl,aey - Jil oe Aasll 5,30 by
H - W h
. (In Plan) Lasyl®s Gy )l jolaedl gle gam Fb Sd(TI) X A E Hg §
L, g H, hy
H; = dll o o Llia (1) o, oyl il gl HT ::
?”I\’IK wy= (1) pd) g9l gaseal 53y MH'-I-I- !
N w; =(D.L.+ax L.L.) x Floor Area +O.W. of beams and columns

Wi

=(g, T &x P) x Floor Area + O.W. of beams and columns

D.L.(g,) &LL. (P, )are working loads
( working loads ) o35 ol sy Jlaa¥l psea

where:
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Total seismic load Story Forces

H, b Shear Diagram Overturning Moment
Hy 4 |
H, hy
i ; Migeur =My +Qxh,
LowDiagam T o =0 FxH, =FxH +ExH FxH b
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Check Overturning

Fy
_ Mhu:‘-u:U.]..— E F] * Hi "*.'F
Mn'.'u:numing_ =140 " 140
— B
stability Wx bl ™\
WhEl‘EZ Muwurlu:uing
W = Total weight of structure —123[—
L iall 0 50
Stability Moment
— Factor Of Safety = -
ety Overturning Moment
FOS. =iy 45
Mn'.'tnurning ‘
SIS (M overturning ) - e g B A5 ke Soy
M,
2 > — se L.
Mhzu;c uL= [ Fh) X “j' H Mm'l:r:u:ning_ %ﬂ_}-
Ha-;mfsmuﬂmj%u vl bph @Y gyl el
e, (wi) AW

Eng.Abdallh Mostafa

Check Sliding

Shding Force = Fo_
1.40
. s F,L—
Resisting Force = L xW l
where: W
W = Total weight of structure —=d —Kio50 ===—=—=—

HoxW
L= Coefficient of friction

Resisting Force

— Factor Of Safety= 4 1.5

Sliding Force
Lo @ Y Ultimate loads 5,85 J39300 ge dastull Jls 31 puea
Jae ae Working loads (I labigasd 1.40 le M, | &F,
Check sliding and Check overturning

— Mbase U.L.
overturning 1.40

— Fb
Fsliding _m

AU apanail) da gl



Example.

A ten floor hospital located im Cairo with dimensions (20 x <40 ).
Height of each floor 1s 4.0 m. Soil below the buillding is very dense
sand and its coceff. of friction i1is 0.3, All floors are flat slab of average
thickness eqgual O3 m. Due to Earthguake loads | it is required to -
1- Calculate the ultimate base shear force .

2- Calculate the story shear and overturning moment at each floor

level and draw its distribution on the height of the buildirng.

3- Find the bending moment and shearing forces acting at base
level of thhe building and draw distribution of shear forces.

4 - Check The Stability of the building against silding and
OWerturmirng.

Eng.Abdallh Mostafa
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Criven that -

F.O. = 2.0 KkN/m-> I
Woalls = 3.0 kMN/mMm-~ =
LL.I.. = 3.0 KkMN/mmZ =
Il
=
-
Elevaticon 1
B T T I T e
' SR TN '
g = | -] =] S
= ———
=
-
e ——— B
_P]E.]'l == == = —
Eng.Abdallh Mostafa
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1- Simplified Modal Response Spectrum

- — T,=0.05 x40"" = 0.795 sec.
F,= 8,(T) x 2. ¥

_ _ o . Check T <(4T.=1.0sec) OK.
According to Soil type and building location

S4(T)a <
Cairo TMHP—F Zone [3} ﬂp a.=10.15 g di1) Tl E;ﬂ SEC. DK‘
age (8) Page (7) g 3 %T
Sa ¢
Very dense sand %ﬁ- Soil type (B) BT
|
Soil type (B) S =135 B
Table : TE = (.05 I
Response spectrum curve Type (1) :| Page (9) T.= 025 2 S o Response Spectrum
o gl ol ple s 5aidl Glolidl) Ty = 1.20 E:j[T|}"‘|l : Curve
I
34
Ti- G L]
Table - L ! -
Shear wall = ez ™ €= 0.05 Tle T To 40 Time (Sec)

Total Height of building (H) =40 m
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— T <T=<T, — W LU Uslea) plasial &

Page (14)
25 [ T
Si(T)=2,% S % Tﬂ“ >020a,
R=500
n =100
- Lt )| — Table _
=y I —'Pﬂgcilﬂ} T]— |.40
_ 25 | 025
S(T)=0.15gx1.40 x1.35 x =5 [W] x1.00
= 0.0446 ¢

0.20 a,h = 020 x 0.15 g x1.40 = 0.042g < §;(T)

0K

T,> 2T, = 0.50 sec — & = 100

w,= DL +uxLL
w,=(t;y TFC.+ Walls) +ax L.L.

ol lb Table _

Eng.Abdallh Mostafa

W,=(030x25+2.0+3.0) +0.50 x 30 = 140 KN’

W= 14052040 = 11200 kN
Wy = 11200 10 = 112000 kN

5 1 181 oy B 1 g Sl ol of L) Ui AYoll 555
—F=8(T)xh

= 006 gx 10520

4
ALY aranai a gl



2- Distribution of lateral force on each floor Bloor Ty, (m) [E; (kN) [Q,(kN) | M, (kN.m)

10 | 400 | 90822 [908.22 | 3632.87

36.0 | 817.40 | 172562 1053533
320 | 72657 | 2452.19] 20344.09

9
8

e e el BT T 7 | 280 | 635.75 | 3087.94| 3269585
IO ﬁ
5

- F ,_1_
hxin

24.0 | 54493 | 3632.87| 4722735
2000 | 454.11 | 4086.98| 6357527

<’ 16.0 445027
SH = d0+36+ 342842442016 +1248 +4 ! 363.29 [ FRBST] 8137635
CERIS. 1 | 120 | 271247 | 472274 100267.29
1 35" 5 | g0 | 18164 | 490438 119884 80
£ = (49952) 75 1 1 1| 40 | 9082 | 499520 13086560
_1 i
F = 22705 H, B
LRARRERY Shearing force at base = [4995.2 kN
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2 3- Check slidin

175

F
Sliding Force =25 = “992:& =3568 kN

3219

-~ Resisting Force =# W = 0.30 x 112000 = 33600

1 _ Resisting Force 33600
Factor Of Safety = —grgmoForce - = 3568 = 7~ 19

363281

-~ Safe
6 .
4- Check overturning
s
. M, = I:I 39865.6 kN.m
_ Yhasevr _ 139865.6  _
Ja04.38 anmhg_ ]‘4{] - 1‘4{} - gggm kN.[I]
0 Resisting Moment =W, x B — 112000 x £ = 1120000 kN.m
. 1 __ Resisting Moment 1120000
_ . _ Factor Of Safety = 5— Turning Moment — 99904 — 11.2>1.5
Load Diagram Shear Diagram Moment Diagram - Safe

ALY azanat o gl
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8-Tabulate the values and draw the RS curve:

= [nput Data:

INPUT DATA
Response Curve
Number of floors
Typical floor height &
Ground floor height hy,
Typical floor weight
Ground floor weight
Total weight W
Importance factor }/;
Building location (zone)
Damping correction factor

Response modification factor R

Soil type
C, factor

Eng.Abdallh Mostafa

1

10 floors

Jm

Jm

1205.37 ton

1205.37 ton

12053.7 ton

1 normal structure

zone (3)

1 Reinforced Concrete
5

Soil C

0.05 other structure

54(T)

18

A

08

L

04

a2

05

15 2 25 3 35 ] (sec)

Response Spectrum Curve
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9- Enter the Curve and get the value of Sd:

= W is total weight of building calculated as dead load in addition
to a certain percentage of live load see table(7-8).

54(T)

16
*For Soil C and response spectrum curve type 1

S=15 14
Tg= 0.1 .
Te=0.25
Tp=12 '
0a
* For zone (3) a, = 0.15g= 14715 /¢’ .
** Fundamental period of the structure (T) 0.43 ..
T=C,H" for structures heights up to 60.0 m
C,= 0.05 H=30m height of the structure, in meters, ai
T = 0.6409 sec Where T = min( 4T . , 2 sec) 4T.=1 ¢
_Fundamental period T = 0.6409 sec _ |
Eng.Abdallh Mostafa

\

L‘

0.5

15

2

25

3

2.5

Response Spectrum Curve

} (sec)
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10- The VValue of base shear:

S4¢(T") will be calculated using equation: (8-13)

TC=T=ID

S,(T) = 0.431

*% Base shear Fy,

F,=S,(T)AW /g

Fy= 528.9346 ton

Eng.Abdallh Mostafa

Sa(T)

1.8

1.4\
12

=

0.4

1.5 2 2.5 3 3.5 4 Tisec)

Response Spectrum Curve
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11- Distribution of base shear force on floors:

= The approximate distribution of base shear along floor levels based on linear increase
rate of floor displacement with height is given by:

| . w ]
E-—ii ! F, (8-18)

Sl e Gy My S8 el )l FL

Eng.Abdallh Mostafa (AL ppaalll da gl



11- Distribution of base shear force on floors:

= The approximate distribution of base shear along floor levels based on linear increase
rate of floor displacement with height is given by:

Floor |Height| Weight W; Wi*h; HL. Force F; | Shear | moment
1 3 1205.37 3616.11 0.62 528.94 [11107.63
2 6 1205.37 7232.22 19.23 519.32 | 9520.82
3 9 1205.37 10848.3 28.85 500.08 | 7962.87
4 12 1205.37 14464 .4 38.47 471.23 | 6462.62
5 15 1205.37 18080.6 48.09 432.77 | 5048.92
6 18 1205.37 21696.7 57.70 384.68 | 3750.63
7 21 1205.37 25312.8 67.32 326.98 | 2596.59
8 24 1205.37 28028.9 76.94 250.66 | 1615.66
9 27 1205.37 32545 86.55 182.72 | 836.68
10 30 1205.37 36161.1 96.17 96.17 | 288.51

120637 h28.94
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hragm.

= Type of Diaphragm is Flexible Diap

Eng



1- Define EQ Lateral Load Pattern :
= Take the effect of EQ load in X and Ydirection

i T b |
EEETETINS
Loads Click To:
Self Weight Auto

= Type Multiplier | sherel Load [ Add New Load ]
Eq. Static_X Seismic |0 User Loads - [ Modify Load |
Dead Dead 1
Live Live 0 Modify Lateral Load...
Hoarng Cover Super Dead 0
Wall Load Super Dead 0
Wind X Wind 0 User Loads [ Delete Load ]
Eq.Static_X |

‘
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m User Seismic Loads on Diaphragms u

2- Modify EQ-X Lateral Load Pattern :
= |n addition to eccentricity resulting from

Number of Load Sets

distance between center of mass and e o ot
center of rigidity and to cover ., : .
uncertainty in location of center of stons o1 0 0
= . " =" = = Story7 01 1] 1]
rigidity, an additional eccentricity should o - 5 ;
be considered in both direction. s o : :
Story3 i 1] 0
Story? D1 ] 0
01 1] 1]

[¥] Apply Load at Diaphragm Center of Mass

Sort Rows Add Row || Delete Rowis) |
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3- Modify EQ-Y Lateral Load Pattern : [ verserictosi:on opagrs ]

= The value of the accidental eccentricity Nbor o Lo St
according to the ECP:

Load Set 1 of 1

Mz
tonf-m

3

= Where (e) is the additional eccentricity
and L is building dimension.

— NN —NE—NE—NE - NN — N E— ]

Cai =4+ 0, 05 ]-q

|
[¥] Apply Load at Diaphragm Center of Mass Additional Eccentricity Ratio (all Diaphragms)
Sort Rows [ Add Fow || Delete Row(s) |
oK | | Cancel |
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4- Modify Inertia of the system

Elements :
oy ECP, <3 5 2 5 o 05 4 ke ot e
ol LS (el
L= 0.70 I, sl -
[ =0.70 1, F oo g pad S el Ll el —
ler=0.50 I, g5 e A palll Lol all ~
ler=0.50 I (D 38 e 381 aa) ol S -
Lr=0251, (S mdanee (JalS) dadanaad g 45 3 cildadll ~
Aetr =Ayg g Ul dalie b s 51 Jee o3 Y
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P e
PJ{ Property/Stiffness Modification Factors h -E

A Hsa il o o) ladll seluadl 240 Aol Lule B aliall Alls Property/Stiffness Modffiers for Analysis \
. . Cross-section (zdal) Area 1
-Lrl;i — { ; Shear Area in 2 direction 1
Iﬁﬂ‘= 0.70 Ig Emgﬂ _ Shear Areain 3 direction 1
I _ {} Tﬂ I Tarsional Congtant 1
eff . E C-’ﬁ L"' U‘&I t_‘r:m L-'"ﬂﬂ! .L:il__,:di - Moment of Inertia about 2 zds 0.7
legg = 0.50 [g C—’J‘: (P ‘5*‘_“ L.}"“Hi .h.‘ﬂ_p.ﬂ - Moment of Inertia about 3 axs 0.7
— B . .t ) Mass 1
ler = 0.50 I (U 28 L 331 a) el - s 1
Lr=0.251, (AU rcdavae (JulS) G laundl g 2 U ALY ~
Al‘l‘ﬂ-:Ag E:L.Lﬂ'jii.:.hﬁ‘;[}aﬂm'#"'Lg!J&é‘fj

Example for columns
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= | will follow the same procedure to develop the Response Spectrum Curve.

= | will pick the tabulated values(Period Vs. Acceleration) and put them in a text file.
= Define Response Spectrum function on ETABS.

= Make a user Define Function and import the text file which contain the tabulated values for (period Vs.
Acceleration).

= Then define the damping ratio.
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= According to the Egyptian Code W is total weight of
building calculated as dead load in addition to a certain
percentage of live load as per the following table:

(W) a8 Jaadl dpusd (V=4) Jssp
(e ! L i
1.0 | pesd gall®
| slaall il 34*
Gl - S ) Alsie Ak i e Juaaly A ol *
(i daled g S e el g = )
t Jhe Aalall il gl
0.5 |- ShiSed — goladdl — Gl @il = e 2 o4
— .. O S Slalp — e
0.25

.
m Mass Source Data

Mass Source Name WMsSret

Mass Source

[] Element Self Mass

Specified Load Patterns

P Move Mass Centroid

Mass Multipliers for Load Patterns

Live

Walls
Flooring

Mazs Optiens

,7 deg
,7

oKk |

[ Cancel ]

Include Lateral Mass
[] Include Vertical Mass

Lump Lateral Mass at Story Levels




1-Define RS function:

r
m Define Response Spectrum Functicns

Fesponse Spectra

Eng.Abdallh Mostafa

Choose Function Type to Add

- -

ASTI70-2007

o ASCE/2
ASCEF-0R
ASCEF-10
BOCASE
Chinese2010
EURCCODES
EURQCODEE-2004
151853:2002
ttalian NTCZ2008
ttalian3274
NBCC2005
NBCC2010
NBCCS5
NEHRFPS7
NZS1170-2004
NZ54203
TSC-2007
JBCS4
JBCS7

|User

U ETABS 2013 -~ ETAB Model 1542015

File  Edit View

L& H 2

m Maodel Exp
Model | Display |

= Model

- Project

- Structure
- Propertie
- Structura
- Groups

- Loads
-Mamed O
- Mamed FI

PP arld

===

411
-
- -

[
[}

CIO D

I=—1i
[:!
=

HH ~

Define | Draw  Select Assign  Analyze

Display  Design  Detailing  Options

E Material Properties...
Section Properties
;_%.;L Spring Properties
Diaphragms...

Iﬁ} Pier Labels...

@3 Spandrel Labels...

“_fr Functions

sdpl3 el D&Y 2§ I8 R

s eneralized Lisplacements...

&°  Mass Source..,
P&  P-Delta Options..
M  Modal Cases...

v
wg Load Patterns...

oy Shell Uniform Load Sets...

isg Load Cases.

+g  Load Combinations...

i Auto Construction Sequence Case...

|

——
™.  Response Spectrum...

A Time History..,

¢ " e e

AN azaail Lo gl Q



m Response Spectrurm Function Definition - From File u

2-Insert the Text File RS function: oo [

Function Damping Ratio Values are:

) Freguency vs Value

0.0h
" e @ Period vs Value
m Pick Response Spectrum Function Data File |
>0 = S Function File
@@v B Desktop » - || Search Desktop 2 | Bro
- 1 _wse...
File Name
Organize MNew folder 2 0 @
" iﬁ;g_r SYETERT FOTaEr i
0 Favorites 5 '
[ Desktop Metwaork Header Lines to Skip 0
i Downloads [ System Folder

m
=]

‘E_-—_l Recent Places
») Autodesk 360

m

S Lec .
File folder Function Graph

= Libraries Mew falder
| Documents File folder
J' Music T
. ~h  ECPEQ E
Pict
[ Pictures Text Document
E Videos 0 bytes
“n EL-Centro Earthquake Data
#d) Homegroup Text Document
- 156 KB 57
File name: ECP EQ A [Ten‘t Files (*.bd) v]
I Open |vl [ Cancel ]

Eng'_A o-:.‘::::::i‘f:::::::_.- g_im‘g‘ .’v"‘dm K-AJ-‘*J




T(sec) SelT] | ECPEQ - Notepad 8
oo 14715 File Edit Format View Help
Te|0d 1103625 0 1. 4715
T [025 1103625 0.1 1.103625
- . 0.25 1.103625
3-Text File content
. 0345 0733723261 0.3245 0.799728261
0.3925 0.70294526 0.3925 0.70294586
0.44 0.627059659
- - 0.44 0.EZT053653
0.4875 0.565961538
¢ The teXt flle COntaln the Values Of 0.4575 0565961538 0.535 0.515712617
- . 0.535 0515712617 0.5825 0.473658798
period Vs. Acceleration to make the L5625 [0.473658198 | 0 ¢5ys 043237607
063 0437346429 | 0.725  0.380560345
ETABS draw the response vrr—[ossimeoie] 82, O 1e4/10%
p 0.725 0380560345 | 0 8675 0 31804755
07725 0357160134 0.915 0.301536885
m 0.9625 0.2943
SpeCtrU . 0.8 033847037 | 4" g1 0.2943
0.8675 0.31804755 10575 0. 2043
0.915 0301536235 % iggs 8' ggﬁ
09625 0.2943 13 0 5943
1.01 0.2343 1.34 0.2943
10675 0.2943 1.48 0.2943
1105 02947 1-92 0- 24z
11525 0.2943 1.9 0.2943
Tollz 02043 %-gg g-ggﬂ
1.34 0.2943 53> 0 5043
148 0.2943 2.46 0.2943
2.6 0.2943
152 0.234 3 2.74 0.2943
1.7 02343 2.88 0.2943
1.9 0.2943 3.02 0.2943
3.16 0.2943
204 0.2943 373 0 5043
213 0.2943 3.44 0.2943
zaz 02943 3.58 0.2943
Z4E 02543 UL paaa’ '%S"'ﬂé,;
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m Response Spectrum Function Definition - From File u

Function Mame lptian Resonse Spectrum
Function Damping Ratio Values are:

4_D|SDIaV the curve: 00E ©  Frequency vs Value

@ Period vs Value

) ETA BS Wi I I aUtO m ati Cal Iy d raW th e ElilTr:T:nsty Work"\Project\Unit 4x3&}2n15w:nwsem
Cu rve ] folder\RS bd

[ Convertto User Defned ]

Function Graph

E-3

240 _
210 —
180 |

1500 —
1200 —
gl —
B —
30 -

1 I T T T T T T T 1
0.00 0.40 0.80 1.20 1.60 2.00 2.40 2.80 3.20 3.60 4.00

Mzoc: (0, 0.2025);.  Min: (0.8675, 0.03)

[ ok ] | cancel |
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5-Define the EQ load case:
* Define response spectrum in X-direction(at U1).

a ™
S
Load Cazes Click to:
Load Case Name Load Case Type - I Add New Case... I
Live Linear Static | [ Add Copy of Case... ]
Flooring Cover Linear Static [ Modify/Show Case. . ]

Wall Load Linear Static B [ BeleinCase
Response Spectrum

Ry Mew Fesponse Spectrum E [ Show Load Case Tree... ]

Wlind _X Lingar Static @

Wind_Y Lingar Static

Eq.Static_¥ Lingar Static

Eq.Static_Y Linear Static I
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B s coeove . S| e
6-Define the EQ-X load case: | onea

Load Caze Mame

 Define response spectrum in X- e
direction(at Ul).

Loads Applied

= = O
Acceleration U1 l hyptian Resonse |1 Add

[T Advanced

Cther Parameters

Modal Load Case [ Modal -
viodal Combination Method cec |
[ Include Figid Response Figid Frequency, f1
Rigid Frequency. f2 Ii
Perodic + Rigid Type Ii
Earthguake Duration, td Ii
SHSS -
Absolute Directional Combination Scale Factor Ii
Modal Damping |Constarrt at 0.05 Modify/Show...

Diaphragm Eccentricity | 0 for Al Diaphragms Modify/Shaw..

Eng.Abdallh Mostafa Lok ) (AL aranail) da glo




|
Mo I =

I General

7-Define the EQ-Y load case: T = oo

| Response Spectum - [ Notes.. |
* Define response spectrum in Y-

Exclude Objects in this Group Mot Applicable
direction (at U2) —
Acceleration Uz Add

[ Advanced

gyptian Resonse |1

(Cther Parameters

Modal Load Case [Madaj = ]

Viodal Combination Method

[ Include Rigid Response Rigid Frequency, f1
Rigid Frequency, 2 ’7
Periodic + Rigid Type ’7
Earthquake Duration, td ’7

Absolute Directional Combination Scale Factor
Modal Damping |D::r15tarrt at 0.05 ModifyShaw...

Diaphragm Eccentricity |{H'or Al Diaphragms Modify/Show...
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8-Detrmine the value of base shear:

 Enter the ETABS tables and show the
value of base shear and compare it with
value of the base shear calculated using
equivalent static method.

Eng.Abdallh Mostafa

t As

sign  Analyze

— — — 1

Display | Design  Detailing Options  Help

NORCHCHCHE

- X

B

m}l}‘fm

+3,
le

= Show Tables... \

Undeformed Shape F4 ]~ -

Load Assigns 3

Deformed Shape... Féo

Force/Stress Diagrams k
Energy/Virtual Work Diagram...
Story Response Plots... ll

Response Spectrum Curves... \ -0

Plot Functions... F12

Static Pushover Curve... l" Y

Hinge Results... -4

Save Marned Display... H '
Show Mamed Display... \
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0-Check the value of base shear:

* Fbx=298 ton < 0.85*Fb (Equivient static) (450ton)
* Foy =302 ton < 0.85*Fb (Equivient static) (450ton)
* The value of base shear is not OK.
S0, the response spectrum is going to be scaled

up.

) 1 1 of 2 | b H

Reload Apply

Load Case/Combo

F_Y Max

FX FY
tonf tonf

Eng.Abdallh Mostafa

- -
P croose rooes S 1 * s

|| IEIE Tbles

&[] Moded

E||:| Analysis

|:| Options

|:| Responge Spectrum Functions

--|:|T|me Higtany Functions

-] Load Cases

#-[7] Load Combinations

EI|:| Results

(-] Displacements

By
|:| Design Reactions
[T Modal Results

-7 Structure Results
|:| Frame Results

&[] Shell Results

&[] Wall Resutts

6] Eneray/Virtual Work
- Design

OK (Al Ganeslatl da gl




rLoad Caze Mame M ote rLoad Caze Type

10-Calculate the scale factor:
JA_x Set Def Name | Modify/Show.. | | Respormse Spectrum - Desil
i SX :450/ 2 9 8 — 1 . 5 1 ~Modal Combinatior -Directional Combinatian

& COC aucn 1 @+ SRSS

~ COC3

" SRS55
3 _455‘ , 3‘ ’ 2 I ‘l 9 GMC f2 IEI.
* y / : Sispia Penodic + Rigid T ISFISS I b . SAhSDIUtE
 GMC erindic: + Rigid Type - a%3 DOUICE

* S0 the response spectrum curve is going | - csss

to be scaled with the above factors to

f+ Standard - Acceleration Loading

satisfy the 85% of static base shear that |~
the COde reqUire Loads Appled

[~ Show Advanced Load Parameters

Other Parameter

Madal Damping | Constant &t 0.05 Modify/Shou... | :
R o Cahcel
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11-Recheck the value of base shear:

* Fbx=465ton > 0.85*Fb (Equivient static) (450ton)
* Fby =454 ton > 0.85*Fb (Equivient static) (450ton)
* The value of base shear is ok and compatible

with the ECP 203b regulations.

4 4 |1 of2 | b Pl | Reload Apply
Load Case/Combo Fx FY FZ MK
tonf tonf tonf tonf-m
0 13.693
0 8451.7566

Eng.Abdallh Mostafa

L

T . A

WEYE Tables

-] Madel
E||:| Analysis
|:| Options
|:| Response Spectrum Functions
--|:|T|me History Functions
(-] Load Cases
(-] Load Combinations
EID Results
[ Displacements
=[] Reactions
L[| Paee B

I T [ m VR P~ P
|:| Modal Results
--|:|Stn_|cture Results
|:| Frame Results
[e-[] Shell Results
-] Wall Results
[ Energy.Virtual Waork
-] Design

| ok | | cancel |
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12-Check the effective mass:

 Using 12 Mode Shape will make about 95% from effective mass in motion.

Case Mode Period UX Ly Uz
sec
m 1 1421 0.0004 0.7185 0
Modal 2 L4143 0.0675 0.0042 0
Modal 3 1.196 0.6438 0 0
Modal o 0.432 0.008 1.641E-06 0
Modal 3 0.382 0 0.1425 0
Modal B 0.311 0.1611 0 0
Modal 7 0,226 0.0021 0 0
Modal 8 0.173 0 0.0607 0
Modal i 0.146 0.0539 0 0
Modal 10 0.14 0.0032 0 0
Modal 11 0. 101 0 0.0323 0
Modal 12 0.097 0.0001 0 0
Eng.Abdallh Mostafa
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13-Modify Mode Numbers If needed:

 According to the ECP No. of modes
selected should be according to one of
the following two criteria:

o Sum of effective masses considered should
be more than 90% of total mass.

o All modes with effective mass more than
5% of total mass are considered.

* |If the effective mass participation ration
less than 90%, number of modes should
be increased to be 18 mode or more to
Increase the effective mass participation

ratio to be 90%.
Eng.Abdallh Mostafa

Edit  View | Define | Draw  Select  Assign  Analyze  Display

‘f h ) [£ Material Properties... ad Pl
_Model Exp E Section Properties » |- Displa
lodel w : . -

= Model ettt Spring Properties X

-- Project
(- Structure

[+ Propertie: .
: é} Pier Labels...
[#- 5tructura Er kel

Diaphragrms...

" Groups |83 Spandrel Labels...
- Loads
[-Named O (52 Group Definitions...
- Mamed Pl
@E Section Cuts... Ficipatin
*¢£_ Functions » of 15
. Generalized Displacements... ise

&" Mas:z Source...

P&  P-Delta Options...

& Modal Cases... |_

WD
vg Load Patterns...

Eeh Shell Uniform Load Sets...

10D
isg Load Cases.

O+L | oad Combinations...
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13-Modify Mode Numbers If needed:

e But In our case no need to increase the
number of modes but we can decrease
the number of modes to be 9 modes
because at 9 mode level the
participation mass ratio more than 90%.

Eng.Abdallh Mostafa

m Modal Case Data

General

Modal Case Name

Modal Case SubType
Exclude Ohjects in this Group
Mass Source

P-Detta/MNonlinear Stiffness

= ) (o)

' Not Applicable

MsSre

@ Use Presst P-Delta Settings

MNone Modify/Show...

() Use Monlinear Case (Loads at End of Case NOT Included)

Monlinear Case

Loads Applied
Advanced Load Data Does MOT Exist

[0 \dvanced

Madrmum MNumber of Modes 12

Mirimum Mumber of Modes
Frequency Shit (Center)
Cutaff Frequency (Radius)
Convergence Tolerance

Allow Auto Frequency Shifting

1] cyc/sec

1] cyc/sec
1E-09
oK | | Cancel |
A ananail) da gl
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m ETABS 2013 - ETAB Model 15-4-2015 —
File Edit View | Define | Draw  Select  Assign  Analyze D

14-1_oad Combination: & H 9|1 Materal ropertes.

- . - . | Bl Model B [I,  section Properties b
» Define the Load combination for Ultimate * v bsal

v || =-Model L Spring Properties b

Loads to design the columns and shear

walls: Load Combinations: S| Eoi By e,
oU.L =0.8(1.4D.L+1.6L.L+1.6W.L) e e
oU.L=1.12D.L+%L.L+S.L [ ™™g Secton cus..
oU.L=1.4D.L+1.6L.L & nowen ..
 Where U.L is ultimate load, S.L is seismic load [ | r—

and W.L i1s wind load. L. PG P-Delta Options..

* If Vertical load increases stability then:
oU.L=0.9D.L+1.3W.L =
oU.L=0.9D.L+S.L Eh) Lond e

Eng.Abdallh Mostafa (AN sl 4 gy

1
Eg)

i
WD
A Load Patterns...
==

Shell Uniform Load Sets...

v  HH

Ot Load Combinations... |




A Load Combinations N e
14-1_oad Combination: — e

Combo EQ X Combo.. ||
Micsscomsmnonown e

Combo Wind_X

| Add Copy of Combao... |

Modify/Show Combo...
General Data
| Load Combination Mame I
Combination Type [ Linear Add - ]
Notes [ Modify/Show Notes... ]
| Convert Combos to Nonlinear Cases. .. |
Auto Combination | Mo

Define Combination of Load Case/Combo Results

Load Name Scale Factor
112 | Add

H

Live Dielet
Fooring Cover 1.12

Wall Load 1.12

P Mew

Ry Mew

i [

AN azaail Lo gl
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15-Combination of the EQ component:

* In case of using response spectrum, the
building response to each perpendicular E.=_/E2
component of earthquake ground motion A |
should be calculated separately and then
the combined effect is calculated by

equation.

» Another method is that seismic response Er=E@y + 03Ep,

can be calculated using following
equations. Ex=030 Egy + Egy

Eng.Abdallh Mostafa (AN sl 4 gy



Center of Mass (C.M.) & Center of Rigidity (C.R.)

reliedl Unulys ool 5T ods 515 iaadl gl 28T (45 355 Losie -

Shear Walls ) gudl b sl
(Slabs - Beams ) L% ,oliedl gl e Lapes dad e 595

S P PP I PRI, - | - B P By | N | I U S

TR

Core -

5% gy (Columns -

Center of mass (C.M.):  au<n 55 e

It 1s the center of gravity of area and 1t 1s the point of application

of (E).

< _ 2 wWixA xxy Datum |
oM TS <A
where:

X ,,= Distance between C.M. & datum
x; = Distance between C.G. of A ; & datum
w; = Weight of floor at this part of floor A ;
W A X+ W x A X,

wx A+ wx A,

— Xc.m.z

Eng.Abdallh Mostafa

130 353 35 s 5 5155 ¥ Uams Lasd 355 il ALl 4

Centerof rgidty (CR): a5
1t 15 the pomnt where the force Fh) s resisted.
ool g oW s bl s a3 i el ¢
(Colums - Core - Shear Walls ) 4¥

O 0 5l gl e A 0 Lo
” pl Wl 5 f 4y o o n‘ﬁwl
4] U s g (CR) 1 gl (CI)T i g -
L 4
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oot Caymal Fewmn (CROIIN pe (C.MD) I Galasy, ¥ SWlad) alac. 3

pae @l pass (Shear wall) ol (Core) oss s ol sl 5000l o3 aaec™)

st Bl

A inzl A Saed el G (CLRLU) 1 Gle (C.N) 1 Galeos o) 1343 -
(Torsion ) capwss (CRL)Y JU sa ol same Jam SHloso poe daasl
Faal Jl pelacdl ol

F b FbT
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smaadl oSl Wb

eldy €min = 0.05L Jal Symmetric ablad) olindl Ul o3 sy l [ x
298 JS sl Jreadll S Aan Fizq,n—'x]: + ﬁx M'I'

SISl sl & (F gh-j* Sl

31

where:
X .I={L’.R.] ehlallieg

B Chig o P Y Lnge LI ULl o o Wslel ) 8
: More Critical ;S lay o3yl

. i LU 5W ] IK
N S o ==l ,F ¢+ L (0.05LxF
‘ ¢L_*+ JRN R TITSRRS LA

i s
1 1 L, x
IFh ! Zz;bu + 212 1 E(U.OSLHFI})
F__L 3 g | S (F e 2y L)+ () ]
\ i=':§xﬁ, ’ Eli(xif r‘
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|- Shear walls or cores
3- Frames

Shear walls Core (Tube) Ductile frames (Beams + Columns)
2- Coupled shear walls 4- Combination between different systems

- Frames + Shear walls
- Frames + Core
- Core + Shear walls

- Frames + Shear walls 4+ Cores
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