SAP 2000 V16

Structural Analysis Program=SAP
W siS) g Auliay) pualiad) Julasd Jlaa A el ) Judl
CSi ;\Sﬂam\mﬁ3c el\.d\ ng'mu.\ﬁ | L)

Lg‘gﬂ\uisMdmadw\d&.u\gd\.aa\\gJ\ymﬁeﬁa@uﬂd@@hﬁ@$ﬁu)¢auﬂ@wﬂw
MMLAH\MM\S AUS\CUAAYM\LAMQ JW&Y\MQ\MOJ&M&MMJ)J\UAHJ\

53 ganall yealiall 4 i

csi A8l (g2l jonall 5 s 5aS o pad LSl Jgeal (g Al (S el g yiay LG Gudiga A G il

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I



https://ar.wikipedia.org/wiki/%D9%86%D8%B8%D8%B1%D9%8A%D8%A9_%D8%A7%D9%84%D8%B9%D9%86%D8%A7%D8%B5%D8%B1_%D8%A7%D9%84%D9%85%D8%AD%D8%AF%D9%88%D8%AF%D8%A9

Non-

Skeletal Skeletal

structure . : :
(5 5in3 A Ly gmall il 0 STrUCTUIE ANRESErsivs Kot
Oi oo Gy e SRl G
O5Ss agle (53 5arll ClUl a2l 0SS agle (63 ganll GG 224l
BT P
EX:- Beam — Frames — EX:- Slab — Raft — Tanks -
Trusses- Tunnle-
aelidd 24 sFrame Element zeali_yall J30 aglilad 23 sArea
(& pebiiad o 5(X-Z Plan ) Jl S aeliiad ALy 5(X-Y Plan)
3DJ) s Element

I Eng.Saad Mabrouk +2011296284020 E-mail: saadmabrouk?7@gmail.com I




SAP 2000 (Structural Analysis Program)

Strmictures

‘/\;keletal

Non-Skeletal Structures

Stuctures A

Space Plane
3D 2 D (x-z Plane)

Analysis

Static Analysis Dyvnamic Analysis

I F o e B o oo =B T W — b o w o I~ 1 T35S 9 T si— CE S a Ty ad — @ ool - e o o o a o e = e oo e I o o e I




1- joint loads
2- Frame loads:

P Pz
Mz *

Point loads Distributed loads

: Py P A
Moments Forces ,l; M ( \
(I T

Uniform load trapezoidal load
A 1 pi suoizll iz frame element le Joo waaogdl
E\E/‘A Assign —frame loads— point load
Settlement of supports —> Distributed load

3-surface load

_—w e e e Wl = el
T ————— e

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




1=

local&global axis 4laall&azallall ) gladll
XYZ A4S il 436 global axis 4l ) slaall-1

ohul:;‘)mar_d&&m\; < 5 local axis aalall JJ\AAM—Z
JJY\M\UAMJJY‘JM“

u@wésuwdu\jésywum

I Eng.Saad Mabrouk

+201129684020 E-mail: saadmabrouk7@gmail.com I




Linal Capa 5 (8 addius o

Jla) Jaal L a2sind o

b LS i) el .

frame element J) & Wl o

1- Axial force (tension +ve), (comp. -ve)

2- Shear 2-2 (force in direction of local axis 2) -
3- Shear 3-3 force in direction of local axis 3)
4- Torsion (moment about local axis 1) *

5- M2-2 (moment about local axis 2) -

6- M3-3 (moment about local axis 3) -

Gl 8 i) o

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




s cale Jee-1

oyl 8 Lind) clilaa) Jlaal &1y, X & Y cldilaaY) Jial -2 e
-r Sleladll Cay i3 e

Ot e Gob e dlb gy e

(o2l & 53— oalay) — dand) £ Uil iy yai 1 Y1 o

i Al oL Gllh 5y g Adlidall jaliall Gleladl) janadi-aylll e
O o) g Aaliaa) o jualing Liiall ansy pi-r Laial) oy -3 o
Beams — Slabs — Columns ¢

(supports) RSl a5 o

= Jlaa Jral- g e

¢ Jlea¥) il o) g 33 ga gl yualiall e Jlea¥l Jaal 2y o
Point load — Uniform load — Surface load

Laiall sy Caldll Jain7 o

-l lekl -8 e

Gl Laiall Jas gali ) sStraining Actions . bl Jledals clld aey agtyg o

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk?7@gmail.com I




oty SAP2000 v16.0.0 Ultimate - (Untitled)
File Edit  View Draw Select  Assign Analyze Display DEST Options  Teools Help

D& HEaaZ 8 aeeaqa W s dxzyzine e quag |55 G-
B2 3-D View BT 3-D View

Jadil) Jaldil) Yl g

|cLoBaL

Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk?7 @gmail.com




i) sa¥ ) Loy i e gl el Y1 AiE OISy o

I3 SAP 2000- [ ]

7] File | Edity Wiew: Defitie [Wran: Select Assion At EE SAP 2000 - [ ]

CteHH #] File Edit View Defir

T'} Opghi . | H S 2 -

New Model

Mew Model Initialization

" Initialize Model from an Existing File

Select Template

Cr As gana Ly Al gl o
OSa Al BoAL) Gl
dalitia pf A ) gliad cildiall i) oS g lgy Alaiu)

Underground Solid Model:  Cable Bridges  Caltrans-BAG  Bridge “wizard Pipes and
Concred te Flates

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




X SAP2000 V1600 Uttimate - (Untited) ] x
file  Edit V\ew Draw  Select Asign Analyze Display Design Opfions Tools Help

IEHE A0 /BN eReal K ennn e s BE Y B

TH
X
\ A
\ K
g

q
ol
allk
tonf,m,c A <laagll i
3D View

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




Modify/ show system L JU5 48Ls jelaid Edit grid datakis) & (sl right click dee 548l Je ca@gll-] o

Edit Grid Data...

Edit aterence Line.. * Define Coordinate System / Grid Modify/Show System
S Al )
Plan Nudge Value...

3 i3 2 [ W WL TR W L W W TN | A L =S i bl B S
Lock OnScreen Grid Systern Edit Define Grid System Data
Show Selection Only Edit  Format
I mvert View Selection f g 1 Units Gind Lines
Inat il }‘SIE’III
Remowve Selechion from View c'nmd e e‘fﬁ d 5 - RS |hl Sk EOI‘I. == ﬂ Do At
Restore Previous Selection Spstems Click to # Grd Disls 1
Show All Add New System... | [ GadlD | Specing | LieType | Wiskilty | Bubble Loc | GridColor
1 0
Delete 2
3
Edit Dimension Preferences... ;
Change Graphics Mode to DirectX_.. 4
i
8 =
T Corvest bo General Gnd ¥ ind Data Diplay Gnds as
: God|D | Spacing | Line Typs | Visiilty | Bubble Loc. | Geid Color = (" Oudinates (v [Spacng
- Cancel | ; 0 -
3 [~ Hide All Grid Lings:
; ™ Ghue to Gild Lines
]
7 Bubble Sme  |2434
8 =
Z Gnd Data
Reset to Dofait Cokar |
| GadiD | Spacing | LineType | Vishilty | Bubble Loc | il
| 0
2 I
3
4
5
E
7 0K Cancel
8 | I

I Ene.Saad Mabrouk +201129624020 E-mail: saadmabrouk7 @email.com I



¢ Al g Liiall sy 4 301 A<0EN Ja oo (Sl JLaals L a5 A5LG e laid o

Aagdll auad Aleall 5 calilsall JS Jlan) o Allall 028 L4 spacipg e collbual) Jaaly 408l b gad Jlaa) oSy
Ja

@ o 4<% bl KT o ;ites dm‘zf\d\.ksa dulae Ailidlas) @4}45.\&] 2Dl I S ) LS e

TN T T KT I —— e R FR_C

Define Grid System Data
Edit Format

nlgits Gnd Lines
Syztem Mame [E1] &, E[nnf_ m 0 ] _ Quick Stant
> Gnd Doats
[ Gind D S pacing Line Type Wigibilty Bubbiles Loc Girid Colot il
1 0
2
3
4
5
[
Fi
g =|
" Gnd Duata
| GedID | Spacing | LineType | Visbilty | Hubbls Loc. | Ordinates & |[Spac
1 0 izt
2
| 3 [~ Hide All Grid Lirves
4 - e - e A =
5 y b\é—i\ & L—\lﬁw\ [ Ghie bo Grid Lines
1]
T
8 -] X olad x| = Chlaloall d\AJ\ é
Z Gind Diata
Reset to Diefault Colar |
Ginid |D S pacing Line Type Wigibility Bubble Loc il —
1 L
- I
3 - o Lot
a z ol 8 chlaloull
5
[
4 ok | Cancel
g =]

Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk?7 @gmail.com




Define— Materials 4xiall (3o 4aiuall o) sall Cay 25 o
a3 KU ks e Jsws msii Sala Ul el ailu 2l cile Ul Ciy o Ailla i o

Define Material

Material Property Data

-t ekl

A M Malend,

A Copy of Matenal..

oS id

)
(ke Matondl

[ Show Advancad Properbe:

A000psi gUadll ansl o
—2.5 t/m3 alu Al 4ilS .

— General Data
Material Mame and Display Color |4000Psi .
taterial Type I Concrel te ;I
b aterial Motes Modify/Show Notes. .. I
—'weight and Mazz — Units
weight per Unit Yolume |25— jront, m, [

taszs per Unit Yalurme IEI.254E|

— lzotropic Property Data

a9 aaS Gilas 5 8 Ec=14000 Vicu
lebi st Canyg o

toduluz of Elasticity, E W
Poiszon's Ratio, 1 |D.2

Coefficignt of Thermal Expansion, A IW
Shear Modulus, G IW

— Other Properties for Concrete Materialz

Specified Concrete Comprassive Strength, 'c Im

[~ Lightweight Concrel te:

~Ec=140000*(2507.5)=2213594 -

ton,m <laal g

Shear Strength Reduction Factar I

[ Switch To Advanced Property Display

QK. I Cancel |

— fc'=0.8fcu °
Fcu=2500 t/m?2

I Eng.Saad Mabrouk

+201129684020 E-mail: saadmabrouk7@gmail.com I



Define Materials

~Matenials

|4I]I]DPsi

~ Click to:

L IR o N —

W odify/Shaow Material..

Delete b aterial |

[ Show Advanced Properties

13

Cancel

suda odla ALl

AddEupynfMatE:lial...ﬂ-I.__\)i‘ al O sale 3l K |

Uil e (il

St. 36/52 ynaxd] pusd] oid Mo

Material Property Data

- -ereral Dzt

™ Switch ToAdvanced Propesty Display

Cancel l

M at=ial Hame and Dizplay Color [Steel Baid “'.‘-_-‘ G}LDJ I Sl I
M atziial Tyne |Rebar - aslaldl E-S-i'|
b aboiial Motes M ardifg 7S how Mokes. |

Wieight and Mass Ll miks .
“wizighl per Uit Yolume [7.543 - ot ——— izl asls
M az= per Lnik Wolume W 7.849 t! m3

lzatmoois Property [ ata
M odulus of Elasticty, E SCOTIDn E cicci=2e7 t/ m?
Paoizzon's Hatio, L II]3—
Cacfhciert of T hermal Expanzion, & W
Shea Moduliz. G |FEEIEEII:I.EI

-dther Properiies for Hebar M atenals
i iienLn ik Shiess By 36000 - Ficld =3s000 t/M?*
MinimLm T ensile Strezs. Fu T£000 -+ Full:imaiae =5 2000 t,"' "]2
Erpzched Yisld Stress, Fpe 35010 - 1.1%* F-,rield
Esp=cl=d Tersie Skexs, Fue SvFa200 - 1.1%* Fl_l“j mate

I Eng.5aad Mabrouk +201129684020 E-mail: saadmabrouk?7@gmail.com I




+ a8 o ol Framie elements £la3 w2

Define— section properties—frame section

U [Cefive | Bride Draw  Select fscign ez Dsply Tesip Of
ﬁ|t‘“l@. M. fﬂﬁ M Mwwepw
T et Proates I Frame Sectons.
Al Mass Souree Tendon Sections, .
Conrdmate SystemsGiigs, (ol i,
Wit (s, & heatecins.
it Patanns. . Skl Propeties. .
A Gows., Reiforcement fi Stes...
Sgifion (s ﬁ LinkySiport Proverties..,

{enerelizza Cisptacements.., Frequency Oep. Link Praps. .

-_

Functizns Hige Properies., .

Add Frame Section Property

Rectangular Section

~ Select Property Type

Frame Section Praperty Type

~ Click ta Add a Concrete Section

O

Section Name |FSEC3
Section Notes blodify/Shom Notes.. |
~ Properties Property Modifiers—

Section Properties... |

Set Moiers.. |

|

M aterial
{ +||4000Psi

Bl

Rectangular Circular Pipe Tube
Precast | Precast 1)

~ Dimensions
Depth [13) ID.45?2
Width [£2] 254

Cancel |

Concrete Reinforcement... |

Tar

(=%]
L 2
L 2

Dizplay Color

Cancel |

I Eng.5aad Mabrouk +201129684020 E-mail: saadmabrouk?7 @gmail.com I




Define—Frame Sections— Add New Property

I Add Frame Section Property Rectangular Section
o | Define | Draw Select Assign  Analyze Display Design  Options  Tools Select Property Typs
y [ Materis.. QQ W & xyozyzwaed Frame Section Property Type - e el Moo
- - - - Chick ho Add a Concrete Section "
Section Pmp!l‘h!i I?I FrgmgSﬂtiQ-u,_ Section Motes
P &°  Mass Source.. Tenden Stc?unh. [ s O O Properties Property Modifiers
Coli Bactians. S eetion Propetties . | Siet Moddiers. |
Coordinate Systems/Grids... Fi uilar Circulas Pipe Tube
i Joint Constasist 2 Area Sections... Dimeresons
cant Lonstraints...
a% — Depth [13) [6
Joint Patterne... ropertes..
;:"u .‘; Widh [12) E
o Groups.. Reinforcement Bar Sizes...
o Precast | Frecast U
Section Cuts.., ?t: Link/Support Properties...
Generalized Displacements... Frequency Dep. Link Props...
Functions Hinge Properties..
Load Pattemns...
Concrete Remforcement. |
Cancel

s ) 4l A salall & g3 LAl

o]

I Eng.Saad Mabrouk

+2011296284020 E-mail: saadmabrouk7Y@gmail.com I




[ *supports Jf ety it oy o3y B8]
 supports Jl et frame element JI b &l jeSl) ans ) o1y o

» Sl grids JU aileiwYb(frame elements) nolill puw) -5
W9 (10 lplos

Assigh — joint —Restraint

\‘_,O,M%,@H; Draw aails s cllog
J_l % F T 2| 5% L L 8.!).HJJ| u|9)U| b.;)_w U'°9|
Joint Restraints \4— brid line e pais puw))
Feztraimits inJoint Local Dreclions “ - - .
& Treiaton 1 I Fotaton sbos M 190200 88U 99 bracing pus )
I+ Translaeon 2 I Rotabon about 2 1 grid |i|'|eS w bw m)b
W Translalon 3 [ Rolabion sbout 35 -
i | i} :
Fast Rlestraints ot € ASU 5\ secondary beams puw )
,,,,, I I;TI — Aol W30S 0900
e ]
Roller Support ree Support

ixed Support
Hinged Support

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




frame load or joint load or area load s Ja Jeall & o8 3aat e agladll (8 AV Jlaal) pa g (e Caalh adic o

10m.t ~)=515 tons 5ton & J=ll 5 WS joint load J) s &

SAFIZUUU VIDUU UiIlmarte - (unumea)

Joint Forces
Assign | Analyze Display Design Options Tools Help
| Joint b & 43 U%(g :""rn - Load Pattem Mame U-l'lrt
+ || DEAD - Tk, m, C -
| p Loads Cootdinale System
k4 ]
; oice Global [GLOBAL ~]
A Force Global 't o
Ojptions
F Global £ ]
1 s Add to Existing Loads
- loment about Global ¥ 0 (¥ Replace Emsting Loads
Moment about Global |EI. " Delete Exstng Loads

Joink Loads 3 f‘i I'-nn.rg;...
i

Iament about Globkal & ] I

I D :
- Dh splacements...

711

7 oladl 8 Jas ddlaY saiY) Cra e g al) AiLaY

ab Jexd
Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk?7 @gmail.com




5 0y geall o dnaaid bl 7 ol 8 o Jiad I Jed L3 JeaY) o

5AY) Jaall GAU),J\ —ay Y Jareplace bas ?j Ll e 2SU Camgy cplas JAXS ) Ba ) 1) e

Joint Farces

Load Pabiam Name Units
+ || DEAD - Tonk, m, C
Loads Coordinate System
B o 0
Force Global GLOBAL
Force Global'f [0,
Ophicnes
Force Global 2 =]

¢ Add bo Exshing Loads,
Momenit about Global * Replace Emsting Load?

Momert about Global ' ||:| (" Delete Exzhing Loads

Momert about Global 2

+ |[DEAD

Loads
Force Global

Fores Global

Force Global £

eaau)udj\w\dbuco‘)bc
Ala 3 el it 38 Jaall g
live sldead

Moment about Global %
Mameni about Global Y

Mamerit about Global 2

a\AJ\ - dAAJ‘ LJ.:.AJA u\
local axis J

Joint Forces

Toni. m, C

Cooedingle System

GLOBAL _«;

'7 DOptione
E " Add to Existing Loads JJ‘ “ b !
0 * Raplace Ewsting Loads 3
o " Deleta Existing Loads
= 0K Cancel

I Eng.Saad Mabrouk

+201129684020 E-mail: saadmabrouk7@gmail.com I



»aixdl JUdiframe element J) Jes Capasil e
e T Assign ->frame loads—>point load *

m Joint v | (mT B ‘}G E;E yl:l' |

Frame

f — Distributed load

Tendon

Sold

Link ""~l.|'|'|f'\l'l

Joint Loads b

Frame Loads ' Gravity.. < . )m.uj\ u) 9 (R PETELY dA; Umm;ﬂ
| — - -

Cable Loads Point.

» 2 ﬂmw 88 e asie 5l 58 anadl
et | e g 5o dax panaddl
o T 5ol all da o B el Ganadd]

Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com



Jaaaill dla For Point Load J) da 2

Frame Point Loads

- Inits
- Tonf, m, C -
Load Tupe and Direction Options
f* Forces f Moments (™ Add to Existing Loads
Coord Sys |GLDB.¢‘-.L j * Replace Exizting Loads
& I I

‘:‘l:“‘h.g‘ el-h‘ Dhirection |Gravity ﬂ " Delete Eristing Loads
dAAJ‘ Dl@:ﬂ Paint Loads

2. )

Distance |0 0.25 10.75 _ Jaall ddloa

Load 0 0

| dasd

Relative Diztance from End-l

435\.\,‘2\.}:33 O ualln M‘

Ay ddads

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk?7 @gmail.com I



For Uniform Distributed Load
Assign—— Frame Loads —Distributed

Frame Distributed Loads

\are Uiits
+ || DEAD | [Tont.m. C |
oad Type arrdxnh:m Options:
Forces Maomeants i Add to Exsting Loads
Coord Sys | GLOBAL & Replace Exigting Loads
Drirectian [Era-nl:y ;l " Delete Exsting Loag
g 1. 2 3, 4 Adlieall
52 Ja Jaaldl ol Distance  [O0 [0.25 [0.75 [1. P ot R
X ,Y,Z,gravity Load [ o [ 0.
" Aelatves Diztance from End- " Absolute Distance rom Emnd-|
U rifonm Liowad
Rad B T .ok | cace |

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk?7 @gmail.com I



IIIIIII/IIIIII é

=

“hssign | Anabze Display Design Options Tooks Help

Jaint
Frame
Cable
Tendon
Area

Sohd

Link/Support

we 49 Tild -

Frame Loads

jOint u;k' ﬁ,}g )\ BPEN &‘AJS Trn:lonl'_r..::l'.

5 Fors. ]
“E [Rplmments... |

Ol ) 53 ags 02 o bie (5S05 3d) B 0sSh e e Xz Jl (s sie (8 ALl (58 Y a5l

Joint Forces |
~Load Paftem MName r~ Units

2 loeap =l Toni, m,C =
Loads Coordinate System
Force Global 3 |U. IGLDBN. LI
Force Global |IJ.

r~ Ophions |

Fi Global £ |IJ.

. = &dd to E ksting Loads
Moment about Global ||:|- i Replace Ensting Loads
Momeri I " Delete Exsting Loads

mert aboul Global Z |I1

EIKI

Cancel |

I Eng.Saad Mabrouk

+201129684020 E-mail: saadmabrouk?7 @gmail.com I



Frame Distributed Loads

—Load Pattern Mame

+||pEaD

Unite————
;I |V IT::unf, m, C LI

—Load Type and Direction

% Forces 7 Moments

Options
= Add to Existing Loads

TR S N ,.-.S.
o y I

Coord Syz IELDB.-’-‘-.L LI {* Feplace Existing Loads
Direction IEravit_l.l LI " Delete Existing Loads
— Trapezoidal Loadz
1. 2 & 4
Distance |0 .5 I i
Load |D. |5 |EI. |EI.

¥ Relative Digtance from End

" Absolute Distance from End-l

— Urifarm Load

Load IU.

k. I Cancel

05 5 ton Jeall dad Caatiiall a5 0 Jeadl 4 0 4dlise 2ic agladl 8 () S,
0 Jeall dad ayleil

I Eng.Saad Mabrouk

+201129684020 E-mail: saadmabrouk?7 @gmail.com I



CleUadll oy 23 ssupports Jls Jlaa¥) Cana g g o
Lindll s caglad 38

A (e o) 5 e hrall DA (e run Jae 22 0
do notrun Jee g e
aul )3 a2e Al A modal Je

Set Load Cases to Run JJYJ\ d‘.&a\ o
- - Jac J\JAM d.\.q;_d\ Yl J\ﬁ&\ (A @
Hwnuuum;mll- | Lﬁé LQJ Run

Delste Al Fesults |

ShowLoad Case Tree.. | - 'UUN NOW L;.C M\ e.\ ®
Analpziz Monibor Oplions I Model-Alve
" Always Show
Mo Ebame | [:} Fiurs M oo F I
& Sheow Altes |4 ascands oK | Cancel |

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk?7@gmail.com I



JIX (e (ctrusse Sla e &l S) frame element J) e shear Jls asiall Jlelay

1 Member Force/Stress Diagram for Frames t

Display_,show forces/stresses__, frame/cable =
Case/Combo Tame %E_ -
Display ' Design  Options  Tools Help b
[1 5how Undeformed Shape F4 : E; [l ‘o- CE -
Show Load Assigns ¥ ik : e |
Show Misc Assigns k
Show Paths,.. T;I'pﬂ -
. * Foice Shress
Show Load Case Tree... Shear d\ JL@-E\ =
?1' Show Deformed Shape... Fé Shear 22 Jui..i " Auisl Force  Torsion
|'r1‘ Show Farees/Stresses s | Jints... :: :z;j ; :m i;
F Show Virtual Work Diagram... | Fr_alj':FfCablﬁﬂmdm--- BES / m-[i;'
Show Influence Lines... S s i N .
 E Inf L Planes. DJAS&\ (51!; ?fj‘ JL@_L\ Sl
. Show Response Spectrum Curves., Azalids... P & Ao
I-i_th Show Plot Functions.. Fi2 Colids... F10 moment 33 ‘)bu " Scale Factor ]—
[ Show Static Pushover Curve., ! B il Oplng |
3 - - | —— | il Diagan L
a2 O Jsad) JLG'M (& Show Viahues on Disgram —
Pl Afle 3 JSAN) gkl -




sdac Yl Jladl 390, Hledal

Display-, show forces/stresses —.joints &

Drisplay Dresign Options Tools Help

Jloint Reaction Foroas

1 Show Undeformed Shape = b Eg “o- 1 'i'—|
Show Load Assigns » E&ly ol I
Show Misc Assigns ]

ow Paths...

Show Load Case Tree...

= -
- =
I Show Deformed Shape.. F& ~]
|t‘1‘ Show Forces/Stresses » Joints._.. F7
# Show Virtual Work Disgram.. l'—raltgsﬂ:ablﬁﬂendm... F3 | T ype
Show Influence Lines... e M Sheoses Resulls s SAncwss [
Plare
; 5 Show Response Spectrum Cunves., Acolids...
=1 e e o 5 = 0K |:ﬂ e |
Lage— FIOW FIO FUng oS r “ FONCE... rig
: s = = = Lirsks, F11 -
e Shows Static Pusha C -

M Pt oo % R0 & BB & Jil 3505 o
R . supportsdu 4alall

e Cablesd Tendons.. ..

V‘v}d‘ C"’th UAJ’J Shells... ¢—
frame J! shear Js Pl s
element Asolichs

area J i (a jl

SRl A4 o su s element

]




oY allall sda 8 JasS olilan) 5 Lsu own Weightd\ Lies WY YUk dead deaS Jlaaly) 8 L) o5 Jial CU;_'\Y Oa¥) (axy 8 e
Gk oo Ll ()5 s a2l dead load J) Jleall e dduiay s Liiall ()5 caay Lidla sgp J) o) ClasBle g Liiall (5 elad) (1

Define | Draw

I

Materials...
Section Properties

Mass Source..,

Coordinate Systems/Grids...

Joint Constraints...

Joint Pattemns...

Groups...

Section Cuts...

Generalized Displacements...

Functions

Select  Assign

Ang

Define Load Patterns

~Load Pattern:

\

Load Pattern Name

tuto Lateral
Load Pattem

|DEAD

w0
vE

D

Load Fatt!nt}‘

Load Cases...

Load Combinations,..
Moving Loads

Mamed Property Sets
Pushover Parameter Sets

Mamed Sets

Self Weight
Ty Multiplier
|DEAD v |

oee0 Joeo o[ |

B

4
4

~Click Ta:
Add New Load Pattem |

| Modify Load Pattem «

Wodfy Lateral Load Pattem... |

Delete Load Pattem |

Show Load Pattern MNotes... |

modify e Jarial

Ala b4 KU e Ay laa 4als 4k gale
e S Ela o) g Lol 59 Jlaal Ba )
plal 1 25a 50 4l live sdead Jwesd s
O bl o Y s e dead

O e Liiiall

I Eng.Saad MNMabrouk

+201 129629020 E-rmail: saadmabrouk @& gmail.cormm I



Jlan) iz 5i 5 a5 2 g iy ya g ilan) Ja) A€ Jaguns Sy U U5 Ll Capm U ) o o
il a je 4S5 Liiall (s 488 5 supports aass

Jlaa¥) s SIS g adadl) Coin e (ailiadll CaBia) aa il Cleladadll Cay jad 48y 5k )l ani o
=Ll e 5 supports gy SIS

AL S <8 s supports cﬁajjd\..q;\ &jjub&awwg\wﬂ@ﬁmm .
u\ﬂ\ﬁmj@&@ﬁmd\damu}»&ﬂ\}w\ L) e alial e s e Gl paladll

ngdﬂ\d;jbc.a\_\ﬂ\JAJ\MJ\AAJoJAﬁdA\SdUAd;d}L\.uu}u0



15t St
3 t/m \ b

arn-l-l-n-l; ,é

- - - - -

b New Model
= Hew Model Irdiskzatian Pregect Informatian
File Edit View Define Draw Select & {injisize Model from Detaults wih Urkd  [Tont.m C v oxdip/Shaw Inko..

= Initisize Model from an Existing File

Gid Oy Beam

HEaoo /8 r ¢

Select Template

2D Trusses 3D Trusses 2D Frames

s new mooel Ll
file 408




o Sl alagl JIa)

[ B 3-D View - 3-D Vs

Edit Grid Data...
Edﬂ%mﬂlinﬁ... L e LI TPLIETS S ——— N . W T o T — W L =T A =t
- i Define Grid System Data
Create Reference Lines on Plan
et eeence L | Coordinate/Grid Systems | Eoe Eormar
Plan Fine Grid Spacing... | - B . o
4 1 Umits 1 Grd Lsves

Plan Nudge Value... ) SLOER, - Qusck: Staet .

Systens Click o System Mame IGL L | |Tond. m.C B | ua tank

b Lock OnScreen Grid Systemn Edit | = Grd Crata

Audd Mews Sypsbeen .,

ing | Lie Type | Wisiikty | Bubble Loc. | Geid Color  ~

Show Selection Only

Irwest View Selection Add Copy of System.. ]

. 1

2
. . z

Remove Selection from View F ............................ _!l JLMY ‘ M 0

Restore Previous Selection = - ﬁ” . ) = -
g’ rd
8
=

el SRR Sl ] L_é (E"é". .,5 =]
Delste " Gired Cratan - Display Grids as
S ) * A 1 . “ Gud D | Spacing Larve T yppe Wisibibty Bubble Loc. | Gaid Color = ™ Ohrdinat (5 Spacing
1 o
Edit Dimension Preferences... ™ Corvert to General Gnd J I -
E ™ Hide All Grid Linves:
han hics Mode t -
s oo Vesc Wil 0k I Cancel I ; [ Ghle bo Grid Lines
5
7 Bubble Size [2.4384
a8 =1
Z Gnd Dats
Resel to Default Color ||
GndID | Spaci T Line Type | Visbikty | Bubble Loc. | i’
: J
= = Oudine

%)
©
Q
o
-]
(0]¢]
C
3




+ a8 o g Frame elements £las wuye -4 Add Frame Section Property
. . . Rectangular Section
Define— section properties—frame section - Selat Propety Type
Wi |efie | Bride Draw Seect Qe Acaloe Dply Ceslp Of Frame Section Froperty Type : Section Hame [peama550
ﬁ“ﬂi Mazzrials. . gﬁlﬁ My p  Click to Add a Concrete Section S ection Notss Modiy/Show Notes... I
T Gt Propetes WS Frame Gechons. ., Properties | [ Property Modtiers — —Material
Section Propeties.. | SelModiiers._ |+ [4000Psi =
@ Mass Soures, Tendon Zactions, .
Diimereons
Corednate Systens Grigs. (ol e, Circular Pipe Tube Depth (3] e g
Wt Corsls,, & heatecins. S, “2,_{ I ote
ik Pattorns. . Skl Propeties. . = -l
% o, Renfurceneet Bt Ses... :K;J; 5 )AS]\ _JL,_,\ ..|..
St (., o5 LngSicqut e Frecast| Precast U
Di Colar
tenzrelized Cisplacements.., Frequesicy Ciep. Link Praps. . o .
Conciete Hemnfoicement.,
Functces M ot Prapeiss Ll |
ok | Cancel |
Cancel |

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I



SAPZ2000 v16.0.0 Ultimate - (Untitled)

Draw Select Assign Analbyre Display Dresign Options Tools Help ; D S § |
- : | (R
B rM e e Wxygelynwemes 3 B G-

=0
Properties of Object B
Line Object Type Straight Frame

{ [sectan beam25%60 \ 43 (e a8 % .J.jy DJASS\ ) d.lg
Mameént Helsages Continuous
Alia ¢y 5y 8 A3 4y yud 3 (53] g L)

Xy Paane Offset Normal 0.

Drawing Control Type Hone <space bars
. e S &
b)AS
Joint Restraints
W Trarslsbon 1 B Rotation sbout 1
Y ¥ Tranclsion 2 [ Fotation sbout 2 _

W Translabon 3 W Rotalion sbout 3

Assign — joint —Restraint
i;lllj..‘l"i'll.h.l_ﬁ;_j:)i.;_}nj'l

|2 & & & | 52 2 _

Fast Restraints

< ESEIRN
i{g@




3 ton £ sall Jasdl ddlua Lial

joint e aie o) Jas pua gl

| Assign | Anmalyze Display Design Options Tools Help

| Joint vl e O SEE VO
Frame 3
Cable
Tenden
Area
Solid
Link/Supporn
Joint Loads 3
Frame Loads v | Gravity...
able Loads » i Point...
Londs * ﬂ'slrtwi_.
s » Temperature...
Strain....
Link/Support Loads » Deformaticn...
Target Force...

Joint Patterns...
Auto Wave Loading Parameters...

Assign to Group... CirleShift+ G
Open Structure Wind Parameters. ..

ot

Update All Generated Hinge Properties

Fireproofing,...

Assign . Analyre  Display Design  Options Tools Help

Frame Distributed Loads

I-I.Da:lPaﬂemNam - Uritg ———————————
+J[oeaD =l Tork.mC  x
1S T e el Doy e

* Forces © Moments ™ Add to Existing Loads
Coord Syz |GLOBAL - " [Feplace Exiging Loads
Diection | Gravity - = Delete Exsting Loads

Trapezoidal Loads
1 2 3, d,

Distance |0 (025 |05 .
Load |0 0. [ 0.
% Felatres Diztance from End ™ Abzolute Distance from End-|

Unilam Load

T il £ 1 [ ok | Concel

Joint rlatéd S O E;E :”n'
Frame )

Cable b

Tendon ¥

Ared "

Sohd .

Link/Support b

 Joint Loads e

Frame Loads ' “E &Qphcements...
Cable Loads b

Tendon Loads b

Joint Forces

~Load Paftem Kame r~ Linits

+[oesD -] | [Tort.m.C -l

Loads Cogedinale System

Force Global > 0. | GLOBAL ;|
Force Global 0.

Ot
Fi Global & <1

ke i ™ Add to Esising Loads
Momerit about Global X 0. f* Heplace Ewmsting Loads
Iomerit about Global 0 " Delete Exsting Loads

|
Moment about Global 2 0 [TI Cancel I

) anilall oladl 8 Jaxy Jeal

-15 paid -7




olad) (5} (85 10 M.t Sl 2 dall Jal oy caS J) gl

m
i

IIIIIII/IIIIII é

—Inr——Ir——r——n—

Ol ) 53 ags 02 o bie (5S05 3d) B 0sSh e e Xz Jl (s sie (8 ALl (58 Y a5l

“hssign | Anslze Display Design Options Tools Help

Joint viwed 49 i - Joint Forces |

i ' ~Load Pattern Mame r~ Linits 1

-t E +|[oEaD = [Tort.m.C =] |

Hedm ’ Loads Coordinate System :

Area ¥ | Force Global h IEWBM ll

Solid b Force Global [0

=

- r~ Ophions
Link/Support ¥ F. Global 7 ||:|_

! o " Add to Existing Loads
i b |53 Forces. | Momeri about Giobal >t~ [0 & Replace Eisting Loads
Frame Loads b _! IRph:tments.-. Momerit I " Delete Existing Loads

— " i Cable Loads k armert about Global Z |I:I. |_ I
joint le e ) das ) - —

I




¢ Jlea¥) cliial LD Jaa¥) guin s 3us ) gud
Jua¥) aren LY

Show Frame Loads
Display Dresign Options Tools Help
1 Show Undeformed Shape F4 Eg E ’ ':_] - I — =
Show Load Assigns v | €1 Joint.. Load Pattern Mame rDEJ‘:\D :j
Show Misc Assigns » @ thﬁgxcabwtmdon_" Load Type
Fhow P .\,' e # Span Loadng [Foices] r
Show Load Case Tree... >olia Coced Spstem |HM' [display 23 definad] :J &
E " E Limk ¢ '
1 1 formec =l 6 -
Show Forces/Stresse
- C "
rua L T —
) ) Coced System |-’|-:-'-"- J 'ﬂ
2N0w INTlueEnce Lines..
" 3 e
. Show Response Spectrum Cunves, S
g F o oy A Load Step | J
! 3l 1 -
~ on d Bskery ||'JI e Loca J
Show Static Push er Cunve.. ~— . O
i ok darua
~
Show Tables... Crd+T 4l
Save Mamed Display...
nd Show Mamed Displa W Show Jaint Loads with Span Loads

W Show Span Loading Values

l&ﬁ.@ﬁ.[ﬁfiﬁw yzov @ 63 4 & 9§

.Sa. S\ Qlﬁ - S‘ Q:\e w. w!!

Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com




il 4 5B Ll Jan i 5 geali ) il
Sy 4dlide )5S Ll (55l Jal
las Jases GO

%"5
-
n
ZCS
% |
\

38.166m.

15m.t

AT+ Final B.M.D.

e

sl Jal

28.61m.t

I Eng.Saad Mabrouk +201129624020 E-mail: saadmabrouk7@& gmail.com I




2 ola) d Ly

¢ non prismatic section 4/ (= J) sl

At T F 90 5 S )l die il e ae Voo ¥ ¥ Dl (§98 G pURAY IS Cilag 8l A D ey sl oyl 8 el ey

non prismatic gtads 30*100 U glhad s 30%60 2l (pelld Cay jaiy o

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




Rectangular Section
Aucid Frame Section Property

Rectangular Section . P ———————
2 & Frams S=ctoe Propeio Tupe IGETT ~1
3 1 Moy Shoes Hote:
Saction Name S Sexhion Mole iy, e, e
Propestic: Propety Modifier: Matei————————— (| @ M N —NFF —— T
Sechion Noles nciyShows Hotes. an e I
Sechion Propartes St Mocifer | 4 | A00055 -| {t H
Propesties Praperty Modifier: Maleria = i
Secticn Fropares S Mociiers | ! | AP -| Limensions ; 7 Gierneral HU'IHIHIII-Q;.' I S ection Clesigrer
Danth [13] L x|
Crmensaors —
[ P “wilh [ 2 E]
Deaith 113]) 1€ N R waill |
"y e -
wielh [12] E| - ‘ . . T f
) (-t X SHRieE  Ee3paEs -
s other Uil

4= 100*30

Display Calr [ Conciciz Reinforcemert

113 Cancel

Disply Cakr [

Conciete Reirforoement

0K Cancel

Monprismatic Section Definition

Digplay Colo

AU

Monpissmalec 5acbion ©
Y edifp'S hors Hates |

Ze=chon Mobss |
Slail Sechion Erd Saclon Langth Langth Twpa  EIZX3E Wasation EIZ22 Vanstion
0L = | | 2000 = |1 |vegisble | |Cubic w | |Lirwaa

linear s

AHE

JS () 1 s

30*60 gladll jlias
30*100g Uadll jlias

_ Madiy

ok [ | Carcd |

variable il

+201129684020 E-mail: saadmabrouk7@gmail.com I

I Eng.Saad Mabrouk



XEifiFs< 2 &

PV B o L |

A o)) S ol yall eVl jeaill Las) o

Edit

Multi story J 85 trusses J) aw )y aiie SIS g space frame J) auy die 2ia 58 51 8 Jaall Jeom g laa ala ) ) S5 gl

Edit - Replicate

View  Define

Draw  Select Assign  Analyz

Undo
Redo
Cut

Copy
Paste...

Delete

Ctrl+Z
Ctrl+Y

Ctrl+X
Ctrl+C
Ctrl+V

Delete

Add to Model From Template...

Interactive Database Editing...  Ctrl+E

Replicate...

I Ctrl+R

Extrude

Mowve..,

Edit Points
Edit Lines

Edit Areas

La\]

Ctrl+M

Replicate

| =t rer I

R e Q '
——— ' Flephc sbe Ophlions

Mol s b Hephoele Uolors. ..

¥ of ¥ aclive bodas ana sslaciad
[ Delsle Oegiral Dbt

¥l jeaiall

ol |

=

frames

.'1.3)\ 1a)
ad sl

I Eng.Saad Mabrouk

+2011296284020 E-mail: saadmabrouk7@gmail.com I




B ﬂ Undo Cid+L 5
v Fedo Chrl+¥
X Cut ClilX [
1 % Copy Crrl+C
L)
L_-1 Paste,., Chrl+ Y
[
75 Dedete Delete
L]
d Add to Madel From Template..,
Imteractive Database Editing... Cirl+E
|I Il Replicate.. CrisR
Cotriiria D;?

| Edit | View Define  Draw  Select  Assign

- lg:}ml

iy

! replicate dae g oaa) 5 4k an )y o

Line& ] Fladial
Inceements

L 3

g

& [

~Imnzsamesn Data

Kumber |3 T

trussd) SLSL 2o Ja

Replicate
| |
FReplicate Options

WodhipdShow Hephoale Dolons... |
of 3 activa bosas ana selacied

[ elele Orgrial Qbpects

oL | Caneel |

S (S s
u.uéﬂ D A8l X ew\
truss J) 4SL 4dl

gz Jlea¥) culS 13 Jlea¥) guia g any 1SS e (Say

I Eng.Saad Mabrouk

+201129684020 E-mail: saadmabrouk7@gmail.com I



dalsy caldilaa) JKa INTRPRxO Jde o0& sap 2000J) G.q\_'u.) Smirror d) o) o JLEY) ) oY anlall 8
mirror J) dee 5 (5 5ol

Linear | Facisl ! _"_F"-I-!-E'-I-_-"_"
Minor Sbok Flene
# PaaldioZ & Paalelo® © Paalelioy 30 Flane

Inb=isechion of Flane valh 2 Plares

«1 [18. vl |0 |
x1 and x2 <ldaal 2 [ 2 i
&5 (A 5 el 5 (S5 | |
” '9'~ J;\ th\ — Raplcate Oplions

A ndify/Show Aeplicate Optiorns |
17 of 11 achve box=s ar= sel=cied

[~ Diekie Origine DRjects

LSM‘ L;M\ ‘}Q \.JA Im Cancel |
mirror J!

_ x2 and y2 <Ll

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I



Assign——> Frame —— Releases\Partial Fixity

Assign | Analyze Display Design  Options  Tools  Help

7

Joint Ve & QEE /|:|'
Frame » ‘ Frame Sections...
Cable y Property Modifiers...
Toandi " Material Property Overwrites...
Areq .| Releases/Paria iy

) Local Aues... b
Solid 3

Reverse Connectivity..

Link/Support "| End (Length) Offsets..
Joint Loads » Insertion Paint...
Frame Loads 3 End Skews...
Cable Loads » Output Stations...

truss JI 2 pe 2 00 ¥ 5 ks normal o8 s S trusses JI

Assign Frame Releases

pinned J) @ au s o Il die

Frane Bieksases Properties of Object n
ﬂhéﬁﬁ St I Erd Line Object Type Straight Frame

Asial Load r | [ Section FSEC
Shes Foice ZMans) [ [ | | W
Shes Faice 3drer) [ [ | | XY Plane Offset Normal I
Torion r | | Drawing Control Type None <space bars
Momert22 M) [ | I
Mamert 17 [Haja| w gl [

7 MoRskses Ul m.C -

mc_m‘umc@m

mM33 & 4l s 4olad)

\ALANNNN

Jl dae 22y JS

releases

I Eng.Saad Mabrouk

+201129684020 E-mail: saadmabrouk7@gmail.com I

sle poe b Y s B e SA S5 WS trusses J) ¢y Bl s g2

trussd!



JleaVL Gl shall AL ) S5 Jae 5 SV sl sy 58 dans ) 4d) Hla Jel

Replicate _l_LLLL =_Lm_l_

Lingsi | Fadid | Pimor |

HIIEEEEIIEFEEHIIEEREE e kst Lot

ST T Moditp/Show Repbsale Daliors...
dp [ 17 0f 11 achive boes s sdacted

dz El [T Delale Orginal Dhects

i
= [T
1 + 4

.dl

[ox ] Cane
) 4l
)l e sns S

assign=—=pframe section 7 _r<iall il Nt Uas &U:é oy yali Al g &Uaﬁ oo ) iy 4 Al 8 paie allad izl Ay cas

EEE

JLa¥l Jg¥) Galall an

O
]
O
L
O
L
O
L
O
LT

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




paiall JUA) PAssign = Frame Loads==PTemperature

Assign | Anmalyze  Display  Design  Options  Took  Help
b Jaint L3 JE?{'&?‘}E}‘\E },D' |.—
Frarme 3
Cable [
Tendon 2
HArea [
Salid ¥
nk;/Suppart k 1) \ _
loirt Loads 3 J .:.’);
. Frame Loads [ Gravity... ML—’J—’M
Cable Loads 3 Point...
Tendon Lesds b Distributed...
i Area Loacds b Temperatl}e . -
Solid Loads b Straan..
nk/Support Loads W Defiormation...
lairt Patterns... Tanget Farce... T
:/I':I Assign b Group.. Chrls Shifts 6 Auto Wave Loading Pararneters..,
Open Structure Wind Pararmeters..,
—— —

Assign AnalyTe risplany Dresigry Cpticns Toods Haigp
Lo v e | g B | DE | D -
Frarme 13
Cable
Tendon
Area
Solicl
Lsnk/Suppart
Joirt Loeds

" Frame Loads » Gravity...
Cable Loads - Poinr...
Terndon Loads » Distribrted
. Temperature
i Load Straan.
Nk Support Loads Deformation... [

loirt Patterms... Targes Farce...

Sy Assignto Group... e e At Wawe Loading Parameters...

Open Struckure Wind Parameters...

Lpdate Al Generated Hinge Propert Fireproatireg_—

»ﬁ“ Tempesatue

’»lﬁ Tempesatue Gaadicss 3-3

r Optore:

3‘)\);}\ :\;JJ O R
() ) Al

3‘)\);}\ :\;JJ R

(22a3) daa 5e

Frame Temperature Loading

Laad Patbern K aame:

+||pEAD -l

_:||:‘j[lll
i~ cd ko Exirirg Loads
& Raplaca Esiling Loads
" Di=lete Exithrg Loads

~Tyaa

7 Temperaiue Geadert 242

— Tempeiahaa
% By Elemert
Temaosizlas

i~ BpJark Fatb=n
Pattem |

Cancel |

Mulliphier

settlement b Jaol s

Frame Deformation Load

Load Paain Mame
+[[oean
D=toimscn Losd

B il D i

Uit |

|Tur|_ m, C lJ

e

4adAlual) Glas gl

7% FAeplace Exsling Loads
™ [Delats Essling Load:



Xy & Gldlaa) Jial Nt

X ol 8 Cillaal

| Define | Draw  Select  Assign

E Matenals...

Aadl g &l S e aati gl solid slab J) caladl) e dhaats Ladie

Amalyze  Display  Design  Options  To

@ Q W/ xy 2o

| Section Froperties

] |& Frame Sections...

‘? Mass Spurce..
Coordinste Systerns/Grids...

Wil Joant Conshranks...

Joent Pattems..,

.:‘E Groups.
Section Culs...

Generalized Displacernents,.

Functions

J's membrane J! 2 43l cle

Tendon Sections...

Cable Sections...

|¢' BArea Sections_.. [:}
Solid Propertees...
Reinforcernent Bar Sizes...

Link/Support Propesties...

Freguency Dep. Link Props...

L4 Hinge Properbies...

J\:\i.'i

e Juaiy Al Al

Area Sections

- Sechore:

Select Saction Type Tosdd

B

Click fee
cd Kew Sechon..

&od Copy of Secho

aladll) o Uad oy y23

slab 15 ¢! LeSaw can

44U bending

M11,m22 L aaall &l jlieW) Jdcreak J) 4 Gasy sl ¢ all 38l o) Lol 1)

25 S

Shell Section Data

Modiy'Showe.

Disgiley Caler I
* Shel - Thin
™ Ehel - Thick
™ Pl - Thin
= Plat: Thick
" Membrare
" Shel - Lapmed/M ordinesr
Aedraton Lons Do s |
— Matenial
Maihae  +[Hoo0s =]
I atenial Angls us
Thickre:s
I ambrans 14
Bendirg 14
~Comciete Shell Section Decign Paametan:
MnciyShow Shel Desion Parameters... |

Stifiress Madiiss ‘ Temp Depesdent Preperies

B T Tgima Fiops
/ ok, i Cancel |



' — Ml e

7] —— S080x0 ASL 9 abW puw,)
il . grid lines » bghb> as,l

-1 a3 Jlaal

Dead Jrexill a8 daiia g zmali )l JOA (e Al 2 430 (5 5-1

150 kg/m2 s _radll 3 Sl lasi dad s Dead J) Jreadll s 8 4na 5 25 5 covering J) o) s-2

200 kg/m2 Sadl )l ol (S s o Liiall & 6 o o (aliai diad s five J) Ula Gddaas ol live load J) Jes-3

) pall) Jlaal

Lailad) aslas tw Aoy gald jall 0 palll () 551

Lilall ¢l ) hw dpruny el gal) o paSll B (o palB) Jaal)-2
Cishll e sl o340y W=tw*hw *y t\m aabeall g dgbua ol ighall ¢ 39-3

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I



Define | Draw Select Assign  Ama

£ Materiaks.. live J) da s dead J) Al Joeadll ills lla

Section Properties k

| 7  Mass Source..,

Define Load Patterns

Coordinate Systems,/Grids...
Joint Constraints... — Load Patterns ~ Click Ta:
Jgint Patterns... Self weight Auto Lateral E

Load Pattem Name ToEe Multiplier Load Pattern e SO e Load Patieing
i live LIVE ;I ID I ;I Modify Load Pattern
Section Cuts..,

Generalized Displacements...

DEAD DEAD 1 — ﬂ Modify Lateral Load Patterm... |

: Delete Load Pattern |
Functions 3

L
:: : Lond Fm\-_rr[:?_ J Show Load Pattern Mates. .. |
DEi Load Cazes...

Bk Load Combinations..

Moving Loads [ Cancel |

Mamed Property Sets

Pushover Parameter Sets

Mamied Sets

illa Y1 0 Jaeadll s s alal 0558 ) Y a4l 4k pale

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




Gl LA ey Assign==d> Area Loads—p Uniforme(Shell

Area Uniform Loads

Area Uniform Loads

Load Pattern Mame LIriks - ...
ﬂl DEAD j |7 ITan' m. C 1|rI alla JL\M — Load Pattern Mame Uritg—————
: : d\ d.m;s _IIL.L ;I ITl:unf, m, C vI
— Uniform Load — Optionz "

[ ] sl i ~Uriform Load Dpti
Load k| " Add to Existing Loads live ilfeti) Lo pions
” Load |.2 ™ Add to Existing Loads

St Sty IGLDE.-‘l'-.L vI f+ Replace Existing Loads
Directi IGravit_I,I vI i~ Delete Existing Loads
irection

Cancel |

¥ Replace Existing Loads

IGravit_l,l ,I " Delete Existing Loads
coon |

covering J! Jas dad

Direction

|
« I
live load U Jes i

Frame Distributed Loads

Load Pattern Mare Lrits
’ el |[DE=D |7 [Torf. m. C ~1

— Load Type and Direction—————————————— O ptions
i*  Forces 7 maments ¢ Add to Existing Loads
Coord Sys IGLDEHAL ;I = FReplace Existing Loads
Drirection IGravit_l,J ;I " Delete Existing Loads

— Trapezoidal Loads

. =5 2. 4.
Distance |0 jo.zs | [ I1.
Load jo. o jo. |o.
= Relative Distance from End-l i Absolute Distance from End-l

Uniform Load

[& | S | Cancel |




finite elementd) 4 ,hil b dasia il e J gpeasll y Jal) 482

Edit— Edit Areas ____, Divide Areas

Edit Yieww Diefine Diraww Select n!u';sign .!mrll:,?r' I,".'i';pln:,r Dr"iign Cipti
[TTh s
¥7 Undo ChrleZ B e & 9 N OEoxy xzyz
L% FRedo Ll ¥
X Cut il |
% Copy Chrl+C
[I5 Paste. Ctrl+ W
M Delete Delete Y S—
- -
Add to Madel From Ternplate... : ' :
LI
Imteractive Database Editing... Cirl+E ".:'ih - J!
[l S |
1[Il Replicate.. Cri+R s .
1 .
[
Extrude 3 1 1
A e
Migwe_. Ctrl+M = -|!
: 1 i
Edit Paints * I '
Wi ]
Edrt Lines * __\_'! L= = ‘!
Edit Areas L d |E Divide Aress...

[hawnde S0 r.ﬂergg

Show Duplicates Expand/Shrink Areas...

I fcates..
e E S e &dd Foint To Area Edge

Change Labels...
e AN Frames Th Dresc B8 FAnec Selaree

Aemove Points From Area

Divide Selected Areas

&+ [Divide Area Into This Mumber of Objects
Along Edge fram Point 1 to 2

[Huads and Triangles Only)

Along Edge fram Point 1 to 3

" Divide Area Into Objects of Thiz Maximum Size
Along Edage fram Point 1 to 2

[Quads and Triangles Only]

—
—

[Quads and Triangles Only]

Along Edage fram Point 1 to 3

" Divide Area Based On Paoints On Area Edges
Faointz Determined From:

-

—

" Divide Area Using Cookie Cut Bazed On Selected Straight Line Objects
I_

" Divide Area Using Cookie Cut Bazed On Selected Point Objects
Fotation of Cut Lines From &rea Local Axes [Deqg)

i Divide Area Using General Divide Tool Baszed On Selected Points and Lines

——

b aximum Size of Divided Object

Local Axes For Added Paints
I Make zame on Edge if adjacent cormers have same local axes definition

[~ Make zame on Face if all cormers have same local axes definition

Restraintz and Constraints For Added Paints

[ Add on Edge when restraints/constraints exist at adjacent corner points
[Applies if added edge paoint and adjacent corner points have same local axes definition]

[ Add on Face when restraints/constraints exist at all corner points
[Applies if added face point and all corner pointz have zame local axes definition]

5.31_1")'5 gﬂh} > yza shell ‘55\ QLLM\ r“=‘“‘93 é

Unitz E

Tonf, m, C j

cala>ul)
L sha asgrid |
2

abss o ghad as
FETRK!
ladgas Ao hadi aa

Cancel

I Eng.Saad Mabrouk

+201129684020

E-mail: saadmabrouk7@gmail.com




[ Define

VE

Draw  Select
Mstenals...

.'-'ul;sign

Section Froperties
Mess Source.
Coordinste Systerms/ Grids..

Joank Constramks...

Juank Patlems...

Graups..
Section Cuts..

Generalized Displacernents.,.,
Fumctions

Load Pattems._.

Load Cases..

Load Combinations._.

Maoving Loads

Ana

]

live load J's dead load ! aend (558 48 5 working areaill ol cllia (b areatl) e

1.4 For Dead Loads
1.6 For Live Loads

Define Load Combinations

Load Carbanzlions Clik I

A M Comba...

Aidd Dafaul Desagn Comdu... |
Coreeit Combas o Nonfnesr Cases.. |

Load Combination Data

ol Combination Marmea [za

Mexdij'Shaw Moles |

Lasd Comburehon Tpps Lirear dudd j

Ophions

Diefin= Cambination ol Load Case Assuks
Losd Case Mames Losd Case Tpps

D5iSAal) Aad xuzai-?

ulti 1.4 ,1.6411

g [Llsa- Genanaled)

Load Combination Data

warkirg
Mo/ Shaw Motes

Load Combnahan T ppe Lires ddd
Dlplions
. b |
Diefie Corrbinalion of Load Case Resuls
Load Caze Mams Losd Caze T pps Sds Facho
[tL x| [Lire Seatc

Linz a1 Sl aliz

1,1 O3l (S5 working J)




Assign | Analyze  Display  Design  Options  Took  Help

r =] H
] Jairt p|_._;rﬁ¢<ﬂ-.} o /I:l'
Frarne 3 | Frame Seclions..
Cable B Froperty Modifiers..
Trendlat . Material Property Owerantes...
Area " Releases/Partial ﬁ!ig...
- Local Axes...
Zalid ' .
Reverse Connectivity.—
nbc/ Suppaort ¥ "
Emd [Length} Crifsets...
Jairt Loads 3 Irsertion Paint..
Framne Loads ¥ End Skews...
Cable Loads k Output Stations...
don Loads " P-Deltta Force...
Area Loads 3 Path..
11 nacls [ Tanwimn /i remnrarrane | ik

Assign —>frame—>Releases/partial fixity <) SU torsion J) _ead A

Assign Frame Releases

—Framme: Relsages:

_Felaazs ili ]
Stat  End Slat Erd

Azl Load m = | |

Shea Face2iMaoa [ [ | [

Shesr Force Ao [ [ ] |

Tewsion wiir o [

Momert 22 M) T [

Momert QM) T | [

Ds’ Urilz |Tond_m. C -

ok | Carcel |

Lele aaing 3 olai¥I i A LIS i3l [ocal axis 4slaall ) slaall () 2SUS
Sl Al

okad Wz sl L5 AN Aygl 3l auag A Assign SArea - local Axis b oo 45l 1 3 Jsaddl Jos Ledl o0 ay ada gadae 32 slaall cilS 13|

Eng.Saad Mabrouk

+201129684020 E-mail: saadmabrouk7@gmail.com




<l S torsion

o5 G sbally ol el ) -1

e s

.ﬁ.:s.ignl Analyze Display Design Options Tools Help

Jos P we 03 WM -
Frame ¥ | Frame Sections...
Cable , | Property Modifiers... i
x ey - -
Tl Matenal Property Overwrites...
Ared - Releases/Partial Fity...
Local Axes...
Sold
Reverse Connectivity...
Link/S rt
ditenis End (Length) Offsets_.
Joint Loads ¥ Insertson Pont...
Erame Loads . End Skeews,..
Cable Loads b Output Stations..,
Tendon Loads ’ P-Delta Force...
Area Loads ¥ Path...
Solid Loads v Tension/Compression Limits...
Link/Support Loads v Hinges...
; Hinge Ohverwrites
Joint Petterns..,
- Line Springs...
.r""u Assign to Group... Ctrl+Shift«G Elive MadE..
Update All Generated Hinge Propertics Material Tem peratures...
Clear Display of Assigns Automatic Frame Mesh...

Copv Assians Load Transfer Options...

0001 Yla 2 o yia 4edll o Jaas

dl

Propey/Stifness Modfiess for Anelyss

Cross-sechan |amal) Area
Shear Area in 2 deaction
Shear Area in 3 deection
Toruonal Constant

Moment of lerha about 2 axis

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




m22 sty sladl Aaallomll s2gxoladl .l Ge o jle 5o Sl 8 -l all

@EM1;&EL§131%@;;5.“1;1);1_;1@@1}MJ1E...,.§~+L...;1,-.:,H As=(M/(fy*j*d)) Adladdl lo ol aos 4505 1 4 Al

P

1
L | JE

L |
|
1
1
| |
JdE. ARsCSCSdAE Ak

INEF THRRENNEET THEE
L Al ¥

NENEENENEL (A RENEEN L NS EEEEE
EEEEESENENNEEEENENTNEENENENE

g all ey gl 13 s g 131 ASLAT 3 A o3

i

unsafe

Y al dlial paa s €L 13 1aas SISy Contour line Jl o Y &l

"
- As=5*0.785 = 3.93cm2
Ts=10 cm
As=(M/(fy*j*d))
D=10 ,j=.82
M=.9 t.m

I Eng.Saad Mabroulk

+2011 295854020

E-rmail: saadmabrouk7@gmail.com I




Gl S Gu ) s Y e 3 bl S5 5 andaiie UL e o jle flat slabs J

&;wyu)ﬁé)ﬁqﬁm}@u),d\&)kocJ\autocadd\wdfx d\da&)ladcu\?ﬂatsbbs d\&&ﬂ\uyﬂéuésd\ﬂ\
dfxdJ!

-1 Al Jlaal

Dead Jpenill Alla & daim g5 zeali nll JOA (e Al o5 4D (571

150 kg/m2 s paall 2 881l lai 4ad s Dead J) Jaesill Al 8 4xiia 5 2% 5 covering J) 052

200 kg/m2 Sl sl ol (S o Ja Lidall ¢ g8 s e Caliai atad g live J) Al 8 daia g s live load J) Jes-3

IS (A aanadill i (S (a5 flat slab J) 80w wad jlaidlh 43 dead J) Al g 5 JeaS GUadU e Lol ol Jlaal) a5 &y Jail sall Jlesl-4
c a3l e dai) ealdl Jlasl Zoay ol SN solid slab J) oSas 92

Y X hy, X Xb, XWall length
area of the floor

W, = 0.2 m===) 0.5 t/m? orgaileeds W, o=

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




Alay) a3 b e solid slab J) =i 23 (Al 48y Hlall udsy solid slabd) s 8 LS cldadll) gl Cay jat a2 Gldlaa) Jia) -]
AU e

e Ll gall Jlaal doa g ol o yall o2 (S1g dead J) Udla 8 daiall Jlea) SIS 5 dead J) s 8 covering J Jlaal Cava i Nt U583 LS Jlaa!
£ 3 dan L3

s (A S Lite (e Liiall ddyls (DA, Calias Lgiad o) JSAN I WS glive ) A A live load J) Jlea) gaia g ol g

solid slab JI (b e 41 i jal) 5 ald e Jlaa¥) JLaa) IS5 4Dl g Ua iy o

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




negative moment J 4psle 480l 4lin 4Sadi g 4y 5le 4l aa (130G e o jle (0555 flat J) ada3lll malad alagY

positive moment ! 4ssle 4Suli

| I LN P GM I OS] aaadl cab).\ﬂ PRI sy As=(M/(fy*j*d)) daleall lada M J) asti g Caal g 480l g aas 3S0E a4 Al alall 4

A Ssan s M ad JB &G n sall o jall d glial) aded) 4S8l sl M JI ded JA) Al 8 48) ldaaSa as
bl o 3ol o 685 LW alladly Lellan) oy 4y glal) 4S8l aaasT M JK)

JalS a8 Jlk aye ol Cogu

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




6éj 12/m Adiis g 4y sle ol ASud (i H8 ) S1l) (i je g Ll s 2y
Mu=As*j*Fy*d
20cm bl dlaw IS
As=6*1.1304=6.782
D=20-2=18cm
J=.81
Fy=3600
Mu=(6.782*18*.81*3600)/1075=3.55
3.55m.t s saalsll 4Sad 4 58 Al o jell L (55
Coal g 45l  5,25m.t ol o je (865 Cial g AS0Al) A3 (a8 Alal) aaaldl paad]
3912 Ladl 5 6212 (e o le

ALY aaall e G5 ALY paall (Sl s bl apaa naas aobiiod 48 Hhll ole;

SalS JUall i

I Eng.Saad Mabrouk +201129624020 E-mail: saadmabrouk 7@ gmail.corm I



AT v % 80 8 B8 IS Al a3 LS 3,55 s 12mm ¢l 6 4508l alaati b lasa

NTE = 5.25 e Jasii Cioal g 4Suil

. = :

Member Force Diagram
Caze'Combo Comporseil Tppe |
Caze/Combo Hame | wltim ﬂ = Resutent Forces — L POV
" : ( Luj ® s
Shell Shestes ml o«

i
2 _ & a0l e check
S A oy x ol

:
:
{

N (EET] Cornporeri
J d.m;ﬁ\ s JUSJ s MM & M1y check Jaxd M2
) M r~ Fx i~ W22 W23 .
ultimate “ [ ':_IJ C F2 M2 Vs y ol 4 e)':d\ e
i Fiax " Max
= FMin £ Wi
Cortow Hange ~ Py

b |E (X |5.325

Set To Defauk Conbowr [Hanges |

Shszs Sveiaging
 Mons

L 4admin J) & JBal a4 |
525 6912 asl gl) 4l Aleas e, ; Chuai g
3.5m.t Miscelaneous Options ' 5.25 s

I Show Defarmed Shape
[~ Show Continuous Contours  [Enhsnced Giaphics]

4S5 aleati L JAa) oy

[ ox | Cancel |
L5




S g i) aaall 4l paadl JCA) s W jelay (8 g all JIA0) 2ny

I alaliall o3

mE AR LSRR .-.-i"_' S ‘5""‘“~ (.;\ CL‘M
INMEEEANEED N A e ol RN S Caad | alo

FET | TEREE Nl EE AN EE = . —Lad @M\J
- . "HE
[ i -

aod Al hlidl oo ol i
A g 1) LgasSiY aSud Caai g das

bt a8 oy alaBlll 8 6l 1aa
411 5 3 check Jee 5 el

(_s_ﬁ\ L}L\.\A\ L) U)h“ XY
aalins pas 4ol ) 2 lss

adla) vas ) adlaL 6912
3¢12 (o) ASLd Caad Hlass

Wlw W W s & ks s s nwd
L
~

Aol U Al ahliall o ool 13a

| 6912 LS saa) g s -
d.éw‘)SJ‘eﬂLAsz X m1 ‘__‘Aa).iaﬂ\o%g_lqceﬁ,j

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I



'rﬁﬂw"ﬁi--fﬁiﬁﬂ'

JRI 2 min A ) 4l St bl o HLEY) Gl Al ads LA & 2l JA) die adaaSla
-3.5 & 9 4aSud alaa® Lo JBa s max J) 45 -5.25 i g 4l alaati b je

Joints...

O Jaenill Alla s

ultimate

-5.25JBx min J) &

Frames/Cables/Te
Shells...

- -

Flan

Member Force Diagram

Case/Cornba

Case/Comba Name it -
~

-

= |I7 |
f

b |
Cortow Fange
’l"‘lln |-5 325 Pl |_35ﬂ

Set To Defauk Contous Flange |

Siress Avesaging
™ Mone

o ALALJoenk:

™ Dwves Dbjects and Groups

Mizcelaneous Oplions
I Show Deformed Shape
I~ Show Continuous Contowrs [Enhanced Graphics)

ok baaai pAl

— =

Comporent Tiype
f* Resultant Forcas -
™ Shell Shegses
-
(" Concrete Design
Lomponant
= F11 = M1 ™~ W13
{~ 2 " M22 " w23
" Fi2 " Mi2 ™ Widas
" P ax ™ My
™ FMin Y
£ PYM
Caruzs|

Y Jas aala adaad
check Jee (e

m2sml (palasy)

Jiax max d)

-3.5

I Eng.Saad Mabroulk

+201129624020 E-mail: saadmabrouk@gmail.com I



4Su5 a3 ) il o o5l 13
6912 LgiSi oaal 5 s

S ahladl a0 sV a3
i s aSeh ) lias
adlia) aaa ) adlal 6912
3912 ) 48wl Cal Hlaie

4S0d A hlid) oo ol 1
Aa g 1) LeadSHY A0l (il g aaa
ol i Al 5l 1
42 5 e check dee 5 e

I Eng.Saad Mabroulk 4201129624020 E-mail: saadmabrouk@gmail.com I



C'_a\)ASM sda u solid slab o yiraa Cldadl ellia BN &\).ASM Cra A4S0k 48 Sy PR AT Gl S e o e pane”ed Beam J
2abuall 8 222505 38 5 ailiaal) IS 5 Glelall Jia o juS Glalua dphatl a0d5us*

P.B J <l Sl e JBa da oy 8 g

4 m aSLll (ajex slad) 8 LSy ) PB st Ll JUa
3m 4SLll G se y sladl (8 LSy )l

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I



tonf,m,c <Clas oll Jaael 2z x and y o) 3 SlilaaYI) Jlai-1

Hew Model Inibslizstion Propsct Infoemabon
¢ Iriiakize Model from Detaults vath Uk [Tord,mC =

BWlind Data... [

Modiy/Show nfo._|
™ Irdiabize Model from an Exasting Fie Edit Reference L-nts
. e g Plan Fine Gnd Spacing...
Plan Mudge Value...
|ul' Lock OnScreen Grid Systern Edit
Grid Driy Beam 2D Trugses 30 Tiusses 20 Frames vt View Selaction

Righte click e
J\_"\ij(ﬁ Reciore Prennus Selectic

Show All

blank _bas

Shells Slaiicares Shoeage S

I
EREE Edit Dimension Preferences...

Change Graphics Mode to DirectX...

Undesground  SobdModels  Pipes and
Concrele Flales

Coordinate/Grid Systems
Spstenns Clhick bo
GLOBAL Aadd New System,

|
Add Copy of System... |
"Ho:ﬁ'-.-ﬁl-:wﬁys!-:m ]

|

I~ Comwest bo Genesal Gnd

or | Cancel

I Ences.Saad MNMabroulk 420112952020 E-rmaill: saadmabrouk Faemail .oorm I



[ I UL~ —— % | — —_— 1;
Define Grid System Data [
Edit Format
Uit Giricl Lines X bl A 'S\ 9 J‘ = ,‘)“ d\A'J_,
| Syztem Mame [ Tark, m, C bl Qusck 51
= Grid Data
Grid IO S pascirag Lire Type Witibdity | Bubble Loc. | Gnd Cobar

1 4
2 4
3 4 _—
4 4 . . o e
: | spacing JRaY) Ay yla s
b - . N v
g e P tmj L.‘:‘"“'uyﬁ

'y Gnd Diata Dizplay Gnds as C‘L@J-‘y\

|_GidlD | Spacng | LineType | Viibdty | Bubble Loc. | IDIIIIdIEimlll -] Ordates & Spac

1 | J
2 1 [
3 3 D Hide Al Giid Lines
: ; . e o Ged Lines
B

B b L.fA' Alaa'y) B|EWY

Z Grid Data

Rimsat b Dhadailt Color -
Gnd 1D Spacing Lime Type Wagibaliby Hubble Loc - | y Olé—\\

! |

O | =l | | T | el | Pl | =h

I Frnmnee “=ac] WA= barocan g = - 0 s T i [ e, i - i | F—rrmrmaaill =aadrmrmaabyrcoaornsl Femv=rrma=ainl . o I



B, 8" xy xz vz (

Xy o sioall SLEA) day

q‘}“’ ‘;‘M S. :.S\ i...
Ledle a0

I Enc.saad Mabroulk +2011 29629020 E-mail: saadmabroukY@oamail.com I



Define Materiale

Hatsridh (kb

Al Mo Matenal,
4392

Ak Copy of Matenal

Wi/ Shay H;Ielid

by
(1ot gl

| Show Advanced Properhes

General Data

A\j.d\ QJAJJu-Z

Define— Materials 4cilall (3o 4adabiuall 3 gall ay yai o
5 aall 2SS0 ik e Jaahy a5 Sala ol @llin ailu Al cleUad Cay s ddlla i o

Material Property Data

t aterial Mame and Display Color

|4000Psi

L
ncrete J

taterial Type | Co

b aterial Motes

Modiy/Show Notes... |

Weight and Mass
weight per Unit Yolume

tazz per Unit Valume

|zotropic Property Data

toduluz of Elasticity, E

Poisson's Ratio, U

Coefficignt of Thermal Expansion, A

Shear Modulus, G

Other Properties for Concrete Materials
Specified Concrete Comprassive Strength, 'c
[ Lightweight Cancrel te

Shear Strength Reduction Factar

™ Switch To Advanced Property Display

Lok ]

A000psi gUadll ansl o
—2.5 t/m3 4l all 435S o

Units

0.2549

2213594 ‘

A g 535 Gilas 5 A Ec=14000 Vfcu
PATPENREERPR

[0z

9.900E-06
9223308

(2000 IS

—~Ec=140000*(2501.5)=2213594 -

ton,m <laal g

—

Cancel |

— fc'=0.8fcu °
Fcu=2500 t/m2

Eng.Saad Mabrouk

+201129684020

E-mail: saadmabrouk?7 @gmail.com I




panelled beamd) < a1l g Uad Cay y25-3

s | Define | Draw Select Assign Analze Display Design Options Tools

jlYIE, Vteias. Qe ¥ Fryxynmwe

Section Properties b ‘TI Fiame S«lRm
P ¢ MassSource., Tendon Sections..
g ; Cable Sections..
Coordinate Systems/Grids...
5 & rea Sections..
dx Joint Constrants.. —
Joint Pattems,. Solid Pro perﬁes i
yn Group.. Reinforcement Bar Sizes.
stction Cuts., :: Link/Support Properties...

Generalized Displacements... Frequency Dep. Link Props..

Functions b Hinge Propeties..

50 Load Pattems.. ‘

Add Frame Section Property

Select Property Type

Frame Section Froperty Type Concrete -|

Click to Add 2 Concrete Section

Rectangular

14 Je pall a2l e s e o Sl Depth

12/14=85.77
d=90cm 3l

frame element gUad oy =i &

Rectangular Section
Section Mame |beam =0
Section Moles M odiby/S how Motes |
Propeste: Propery Moddiers Mabenal
Section Properties St Modifess | )| 4000F zi -
Dimersion:
Depth [£2) [3 anaE
1] LE 13
widh (12) E NS |
e }_. .
|
d=.9 | [
| W|dth=25 Display Celos B

Conciele Reinforcement...

—

Eml

I Eng.Saad Mabrouk

+201129684020 E-mail:

saadmabrouk”@gmail.com I



Define | Draw  Select  Assign

-l'i.. Matenals...

Amalyze  Display  Design  Options  To

|Q Q W oxy xzyz v

Section Froperties

‘? Mass Spurce..

&' Joant Constrainks_.

o
Junt Patlems..,
:-‘/n Graups..

Section Culs.

Generalized Displacernents.,.,

Functipns

Coordinste Systerms/ Grids...

] Ilﬁ: Frame Sections...

Tendon Sections...

Cable Sections...

|£ Area Sections... [:k |
Solid Propertses...
Reinforcernent Bar Sizes...

Link/Support Propesties...

Freguency Dep. Link Props...

L] Hinge Froperbies.

solid 12cm 4k3b gl Cay j=3-4

Area Sections
Sechore Select Saction Type Tosdd
Hope | E =

Click o

* A Mew Sechon..
ey of Sex

|
|
|
|

membrane J & 4kl claw
12 43U bending J\s

slab 15 ! LeSau

M11,m22 e aaall Sl jlieW) Gdcreak J) 4 Gasy sl ¢ all 32l () Lo ) 1)

25 S

aladll) o Ua8 Cay yas

Shell Section Data

Section Name [elabs12
Madi/Show, |
Dizplay Color .

Secton Notes

Tyoe

+ Shel - Thin

" Shel - Thick

~ Flate - Thin

™~ Plate Thick

~ Mambrans

" Shel - Layssad/Monline s

+occe =l

Concrete Shal Sechon Dengn Paramaters

Mod#y/Show Shel Design Parameters.. |
Stiiness Modifiess I
Sel Mudrmb_J T Froperties |
ok | Cancel |

I Eng.Saad Mabrouk

+2011 2962844020 E-rmail: saadmabrouk @ gmail.corm I



a3l 5 Gl Sl i 55

Al Jlill s o5 quick draw frame <Y (s

- W 5] - -
. ¥
i v LN

| JE XY Plane @ 2=0

| Properties of Object

1 Line Object Type Siraight Erame
Saction beaman
Wpment Releases Contineous
X Piana Offset Hormal .

Clunck Draw Framt-'[ahle_

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk?7@gmail.com I



la sl 5 CHUaSLl

Gl aea LA A5 quick draw area el lAs

v
e
¥
:
i

%)/ + 4

1
i
-

R

'

leaY) amy el J<

Took Help

weo o 3 GIE%- D
set display 43sa¥) HUas

I Ens.Saad Mabroulk 420112929020 E-rmail: saadmabrouk7@email.com I



supports J) ga -7

| Assign | Analyze Display Design Options Tools Help - Rastrants n Jont Local Directions

Joint b [ Restopins.. ¥ Transsbon 1 [~ Fotation sbout 1
Frame ] Conunts... W Tearslation 2 [~ Rotation about 2
Cable By Springs.. @ Tianslaon 3 [ Fiotation about 3
Tendon 4 E Masses...
Area d Local Aues.. Fast Restrants
Salid ] Jg Panel Zones.., ¥
Link/Support 4 Merge Number..,

|

I Ens.Saad Mabrouk 4201129522020 E-mail: saadmabrouk @ easmail.com I



Define | Draw  Select  Assign

&

Materials...

Section Properties

Ang

| &%  Mass Source..,
Coordinate Systems/Grids. ..
2‘{ Joint Constraints...
Jeant Patterns...
yﬂ Groups...
Section Cuts..,
Generalized Displacements...
Functions ¥
52 Load Patt:n'[‘é.
I:'El Load Cases..,

Load Combinations...
Moving Loads

MNamed Property Sets
Pushover Parameter Sets

Mamed Sets

Load Patterns

Load Pattermn M ame

Jrendll C¥la Cay jai -8

Type

Define Load Patterns

Self Weight
kdLaltiplier

Auta Lateral
Load Pattern

|live

DEAD

live La Hlias-)

live J) da s dead J) Al Joeadll ills lla

Click Tao:
| Add Mew [oad Patter

biai 3

add new

Modify Load Pattern

Delete Load Pattern |

Show Load Pattern Mates. .. |

Cancel

Eng.Saad Mabrouk

+201129684020 E-mail: saadmabrouk7@gmail.com




d\.AA\EI‘ 6&5-9

dead load .15 J! Jlea) pusa g oy

paneled beam J) 2 5 aa) yixy 134 glive load J) Jleal &llXS
Jlea¥) 35S (e opaad oy el o) aiian g Ja il caes e S
2 alilia (:A 5 ylixl

hssign | Analyze Display Design Cptions Tooks  Help

Joint v|wee o 395G £y
i, :
""""" assign oo . R
____________________ area load S
Uniform shell it Londe .
JSal st | s “—
ks il s | SR ] oo  —
G oY | B S i s ) e —

d\.ﬁ;‘ &A.AJ JJ;_.\ S jLeEsEn k- r=s -:- . -I e Surface Pressure (All)...

Y & Pore Pressure (Plane, Asolid)...
Laas 4L L;:; Yf AswigntoGroup.  CileShifteG
- Temperature (&ll)...
Update All Generated Hinge Properties Strain (Al

2y Lagd

~ Load Pattern Mame

9 | DEAD -] [fetmc =]
Dptions
~ idd bo Exsting Loads

Coord System ||3|_|]a.e.; vl ¥ Feplace Exding Loads
- _, " Dedste Existing Loads

Ej "~ idd to Esisting Loads
Coord System | BLOBAL - (# Replace Evigling Loads
" Dslate Existing Loads

Diitmcion ranaty -

o]

dead 0.15

Cancel |




finite elementd) 4k leg 4ama il e J seasdl g Jall 482 00 31 @lld 5 o jraa shell A cUal i &y

Drivace Saea Inbor This Mumber of Objects  [Quads and Trangles Oriy)
Adang Edge from Poird 1 o 2
Edit | Wiew Define Draw  Select  Assign  Analyze Display  Design  Opti Adong Edoe hom Poit 1 103 I
«3 Undo Chr BRSS9 W e oxy xz oyx 1% Divide Asea Into Objects of This Masimum Size  (Dusds and Trisngles Only)
L% Fedo i+ Aong Edge Irom Porit 1 60 2
Adang Edge from Port 1 o 3
A Cut Sl N : i
™~ Divide 20ea Based On Points On Asea Edge:  [Quads and Tiianges Oriy)
% Copry CrrlsC Poanits Distamsined Fooem
== I chior fisibile Suaight Gr
I Paste,.. Ctrie W = :
= T Interseckons of Selected Straight Line Obacis \With Asea Edges
P Delene Crelete ™ Selecied F s Ao Edoe
Add to Model From Ternplate... : " Divide Ssea Using Cookis Cut Basad On Selected Siraight Line Objects
Imteractive Databaze Editing...  Cirl=E = ™" Estend AllLin L
. . " Divde Asca Using Cooke Cut Based On Selected Port Dbjects
LI Replicate... St R . Fotation of Cut Lines From Area Local Axe: [Deg) I
n
=2 3 G A " Divide Ases Uising Genersl Divide Toal Based On Selecied Paints and Lines
g . ChrleM = Mazximum Sa of Divided Obect
"
Edit Paints > g Local Axes For Added Ponis
Exit Limes o3 . I Make zame on Edge If adjacent cormers have same local axes defrshon
- = T Make carme on Face if all comers hawe tams local axes delinilion
Edit Areas - ||E Divide Aress..
Dhsdide Sodids... Merge . Restarts and Consbraints Fos Added Porks :DK
™ Add on Edge whan restrainis/constrants sast o scacent comes points
Shew Duplicakes Expand/Shrink Sreas... bapphes il added edges point and adiacent comes painls have same lbcal axas defirabon) Cancel I
- ™ fcd on Face when nestraints/consiramts et st sl commer pornbs
Menge Duplicates... Add Point Te Area Edge il added face point and all comes pointzs have tame local mes defnition)

Change Lakbels... Aemove Poimts From Sres
FEETAN ErAamas Th Brans BN e T

I Eng.Saad Mabroulk +201129684020 E-mail: saadmabrouk @ email.com I



working J) <X 5 yltimate J) Jeesill s Jae-11

live load J's dead load ! aend (558 48 5 working areaill ol cllia (b areatl) e

Define 1.6 For Live Loads
Load combinations

Define | Draw  Select  Assign Ana

[ E Matenals...

Load Combination Data

ol Combination Narmea jJ$al-EmalelM

Mecdilp/Shaw Holes |

Load Combination Data

g |LlzaGanaialed) warkirg

Mo/ Shaw Motes

= Define Load Combinations
Section Properties b

Load Carbanzlions Clik I

A M Comb...

Aidd Dafaul Desagn Comdu... |

I &' Mass Source..,

Load Lombunstion Tpp= Lirear fidd LI Load Combnalion [ e Lres Add -

Oplons

Coordingte Systermns/Gnds...

Dlplions
| |

Diefie Corrbinalion of Load Case Resuls
Load Caze Mams Losd Caze T pps Sds Facho
[tL x| [Lire Seatc

Linz a1 Sl aliz

Joint Constraints

Joint Patterns Diefin= Cambination of Load Case Aesuks
Losd Case Mame= Losd Case Taps

_||Lirezan Geatic

:’f.n Groups...

Section Culs.... Corweit Combas o Weninesr Cases. |

Generalied Displacements..

Functions "
:E Load Patterns.
EEL Load Cases...
Ot Lead Combinations...
Moving Loads J k
1.’ . &
Memed Property Sets v J
’ o~ N . .
Pushover Parameter Sets ¥ add 1’1 ) ~ ‘ n 5 !J Worklng d\
MNarmeed Sets v

new ulti 1.4 ,1.6401



S torsion J) s

&5 gl @l Sl LAl 251 a8y yhall 238 iV storsion J) n sl (il cllia

| Ascign | Analyze Display Design  Options Tock Help

I Joint il o 4 L A
;L Frame ¥ 1 Frame Sections...
| Cable , | Property Modifiers... i
x v [
: Tendon " Material Property Overwrites..
]._ Arca - Releases/Partial Fixity...
Local Axes...
Sold b
Reverse Connectivity... y
Link/Support End (Length) Offsets... Propey/Stifness Modfiess for Anelyss
Joint Loads . Insertson Pont...
Cross-sechan |amal) Area
Frame Loads ] End Skews... l ]
Cable Loads b Output Stations... Shear Area in 2 deaction
Tendon Loads ' P-Delta Force... 3 E
Sheat Area in 3 deection
Area Loads ¥ Path...
Solid Loads ' Tession/Compramsion Limhs.. Torsonal Constant
Link/Support Loads v Hinges... Moment of Irerha about i
Hinge Ohverwrites 8 2 s
Joint Petterns..,
- Line Springs...
@ Assign to Group... Ctrl+ Shift+ G L M
Update All Generated Hinge Propertics Material Tem peratures...
Clear Display of Assigns Automatic Frame Mesh...
Cotw AsEiane Load Transfer Options...

0001 YUa Jan o ja 4l ol Jaai

I Eng.Saad Mabroulk +2011 2956244020 E-rmmail: saadmabrouk@grmail .corm I



run Jdee &b oo Wil Ja-12

aldll Jass by Ca g g run das&JLucw\d;eS:\

Case Hame Tupe Stabus Achon - T RIEE

= [Oraw  Select hsnign Analyze

/ErNaeeqc

Run/Do Naot Run Al |
Delete Al Aeuls |

Show Load Case Tree |

B Moniton Oplions ™ ModekAlve
run Jeal f5 e Jarall o 4348,y Hlas B2 Fntow |
® ShowAfer [4  second o | hnce |

Taially o8 Calal) Lain Wnday (bl i

modald dldon’t run Jez a s

Okl...es

I Eng.Saad Mabroulk +201129684020 E-mail: saadmabrouk @ email.com I




Display——p show forces/stresses=»frame/cable

Display | Design Options Tools Help

[1 Show Undeformed Shape F4
Show Load Assigns ’
Show Misc Assigns b

Show Paths,
Show Load Case Tree...

Show Deformed Shape... Fo

S -

n

Show Forces/Stresses b

Show Virtual Work Diagram...

show Influénce Lines,

{.. Show Response Spectrum Curves.,

Joints... F7

Hwﬁgiawmdm-u kg

Shells...

2l 4= e-13

G..‘\Uﬂ\ JL@.EY d,)A:ﬂ\ ala
ultimate J) Jaeadll Als Hlias

shear J Ll

shear 22 Hlas

SISl e a gl

Member Force/Stress Diagram for Frames
5 LTI
Catn/Combo Na [ ki kL
2 : -
= | J
Tupe
 [Foeca ™ Shess
Cicwrmp oo sl
i dossl Foios i Torsion
»  Shea 242 ™ Moment 2-2

y' ot

el e o 5all gl

moment 33 lias

PO P— (e
il adle s S gk .

Sicaling
T )
i~ ScaleFacto

Ophborea

=y

_Cancel |

I Eng.Saad Mabroulk

+20112962344020 E-rmail: saadmabrouk @ amail.com I




el s aad) s i clladl) elid) Cany sl o al) ledaY

Took Jonts [ Frames/CablesTerdang Gl Wiew by Colors of
iy - - [ Labels [ Labeks [~ Shank Obwects & Dbjects
A E B! L . - ;
ot Sy .ﬂ. 1} ~rl Fh‘ e ¥ Redanis [ Sectons W Fil Dbjects " Sactions
W Spirgs ™ Releases W ShowEdges " Matenial
[ Local Avea [ LocalAses ¥ Show Red Linez ™ Color Pinkes
F invible I Frames Notin View [ ShowBomdrgBowee | ( Whie Backgound Black Objects
™ HotinView I Cables fio " Selected Gioups calpet it |
[ Tendan Mot inView
. Solds - Links Miscalreos
set display 4 ¥ Hlas I Labels Eff [ Label [ Shaw Analysis Model [ Avalable]
[" Sactons [T Cachor I Prope [~ ShaoveJombs Ok For Obsects In View
I I Local View T
j oo
F Fw @ Stadwd " Ot Eshuded
[ Apply b All Windaws

Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com




RN

LS il elal aly mll lelal des Sl e o g 5ul) U

I Eng.Saad Mabroulk +201129684020 E-mail: saadmabrouk @ email.com I



sdac Y| Jladl 340

i sa¥1 dan 58 DA (e

N RS B
Joants... |

i"l’Lﬂﬂ-'Elhlm"Tlndnn'i...
Shells...

Hlames..

Agalds..

Saledx.

Y,
o2ac Y1 5 il Sl amnai (5 jaall 3 oSU ik asecaill (il 8 33k e

I Eng.Saad Mabroulk +201129684020 E-mail: saadmabrouk @ email.com I



3815 s A S gladl
270 JSdl LS ol Hsall 4zl -1
(O3l el caas) ALl dasill Aflie )
3m sl gl ) g O sl gl -3
e sl L 5 sy Slal il 2eng

Cefire Grd Lysterm Data

=3/.15=20  alull 4.8 plis

WY |rr||-|:n- ‘Watelly  Fustial e

I

gllad slframe s -2

I Eng.Saad Mabrouk +201129684020 E-mail: saadmabrouk7@gmail.com I




L]

X B0 -

[Il

Vi Codiree D Slecl
Lrrs Fl+T
fed
Lut LErls X
oy Cil=C
Fads... LBl
[T Dulwim

#Aod bo Model Froem 1 emglate

Intsiactive Dataisae Editing..  Cii<E

Replicate Chl+R
Bt

Flowr.. Tl = bl
B Pointn

Eodin Livess

Show Duplcrles

Flarns Mordicakbss

o ]
L

e

Fhna i Lhe by Lis= 151 L e

Bada & 5y xzyz

Edtrude Praals Lo Frames’ Cabilea
Ertrude Lirss 1o frsat...
Lgr

Conver Lires To Ares

Conver Limes To Saolcs

Zrled ! EEEN BB

Sdd Arem Bebesan Linaz

Al frame J! jloa) a5.-3

area &

Extrude Lines to Areas
Lineag =ada o

Propeity =on Adced bt

- O -

Flotats Sbmwl &ods

Hotats Abowl Port
=TTy 1}

Sopl T 1]

ncremert Data

Totsl R 7] |E

[t Soamese Objects

g

-
- PR L
sianl g dm 4 dualall

: g = i -
- 1
gl y S e _._*j

.

270 4l Al of ) 52
20 7 o4 22 e
270/20=13.5

area ' 4k

éﬁdjmamejhéhdhggﬁhq

A

=



&Y xy xz y;:

s bl JSs
3d JI loal

£

J e R
Jes ssupports
e restraints

Extrude Points (o Lines

RS Acbornenrmt

[RETET

P o A i Ut

&> | SEE .J
f & gl
o % = 2

Alold Aboul Fori

251 J

Easl'f’ J
Inenrnert 02

."U-rﬂu

Murbe 2

Takal a1 4

Cancel |

o

235 e i) 225 3573

Vhall O 2. et AR '
glatl i s b Silela S

a3

B ew  Uame  Lies  Sddeel  Amgn  Arabm Deday LD pr Upbom I
£¥ e [y @ 8, K R xy xzowroov e
(e
A T =T
[Ej ol e
Ceax [eicie
ol e Riedal from D emplata
B K g (L v ey, (I E
(10 mephces o=
Estrack oA b Pt e e Coblo -\-r:
sl Cielaid ;-fﬁ: Eewanidc v L At
Frit Prirrm ' Cosvoast L Ta A
Bk Liney ' Cowveen Lines T Solidc
[T — " ﬂ Brrudr Srem b Solich
k Frrpyert fasors Tr Seddn
TR kel Gl mebeerr e S

Fiepe rapkaie.

el & e it Lrwe,

edite~ extrude—~extrude point Je=-2
ito frames

I Eng.Saad Mabrouk

+2011 29684020 E-rmail:

saadmabrouk @& gmail.cormm I




\

6364\33\ 3

+201129624020 E-mail: saadmabrouk@gmail.corm I

sap2000 J} 7 &

I Eng.5Saad Mabrouk




