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2- Analysis Of Frames
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3- Analysis Of Multi-Story Frames
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Section Name

Properties

Section Properties... |

Property Madifiers I aterial

Set Madifiers.. |

Dimensians

Outside stem (13
Outside flange (12
Flange thickness [tf)

Stem thickness [ bw]

CoNC -

—
=
s

.

T E—

Display Color

Conerete Reinforcement. . ‘

Cancel

-

X
| Y
Z

0,
=0
0,

— | W

Rectangular Section

INTCOLUMMN

Section Name

Properties Property Modifiers Material
Section Properties. . ‘ Set Modifiers... | CONE hd
Dimensions
Depth [£3] 1 4
Width (12) 3
3
Display Color ||

Concrete Reinforcement. |

Canceal

- elhaaY) Jaal -1

2 Defi
Edit  Eormat
Urits
System Name TonmC
X Giid Data
GidlD | Ordinate | LineType | Visbity | Bubble Loc. | Gid Color o
1] [
2 6
3 12
4 18
| 5|
| 8 |
7
8 =
¥ Grid Data Display Gids as
Gid|D | Ordnate | LineType | Vishity | Bubble Loc. | GridColor & = Orinales (" Spacing
1 0 h
[
3 [~ Hide Al Grid Lines
% I™ Gl to GridLines
5
7 Bubble Size [24384
8 El
2 Gid Data
Rieset to Default Color
GidlD | Ordinate | LineType | Visbity | Bubble Loc. | ﬂ
1 ] [remmes
3 5 Fieorder Ordinales
E
4
|5
| 5|
7 4 (3 Cancel
8 v

- SleUaall Cay g2 -2

Rectangular, Section

EXTCOLUMN

Section Name

Propetties Property Madifiers Material
Section Properties... | Set Modifiers.. | CONC hd

Dimensians

Depth (3] 8

Widh (12) 3

3
ass
Display Calar ,_

Concrete Reinforcement |

Cancel
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-:W\@MJ-B

%% «——Frame Element

Draw —— Draw Frame\cable\tendom
«—Quick Frame

- b LS Support Jl cisagiay  2Supports J disas -4

daleall S jlial » Assign » Joint »Restraints
Fixed 4 Ao slhall ddleal) HLid) AL 9
alial) JS Ll >Edit »Replicate <l 45l el -: Lddall ) S5 Jee -4
=
CUTRE ) Radl | i | ralinll lial 43
Increments Replicate Options
" Muadify/Show Feplicate Options... . -
1, ,07 'ID-::H;active bD:ES atre s:lntacted | a"tEI — ‘)AAM\ ds ‘)17}'1;\
Z D@‘ ‘; J\)S:\S‘ Xé\_;.u_ﬁz R [~ Delete Original Objects I:EI
. Increment Data FlE +— u)‘:ﬂ.}\ (53 ‘)-&-4\-.19 ‘).A‘ ‘)1:1:\5\
J.A‘ OJJ J‘)S:\M C._I‘JA QA — . Mumber '37 tEI
DY) i Ja) clr™ DLaal) ¢lal
Ll dee 3
— = Mouse Ju ba dee &)k
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- JhaaYl Jia -5

For Uniform Distributed Load .-

Gl jaS1) sl » Assign » Frame Loads ———Distributed
g osall dall dad Jlaal a3y
For Joint Load .-
Jointd) _Lial »Assign »Joint Loads Forces

anil) e g sall st i Jaall e JA S g

- Jall -6

Analyze —— Set Analysis options —— Plane Frame il a4
- G]ﬁbidﬂ\é;.\gj\eﬁgj
Analyze —— Run Analysis or F5 or ¥l el asid Run Now Juial o ks jelais

1-Deformed Shape :- -1 il Jledil 7

Display »Show Deformed Shape (F6 e bzl )
2-Straining Actions :-

Joints Reactions J _lek!

' how For r —»[
Display ——Show Forces/Stresses Frames/Cables  sae ¥l 5l el il ikl
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ot
ot
ot

4- Analysis Of Trusses

ot
ot

2

3.00 i 300 i 300 |

™

Edit  Format

_ cliaay) Jlia) -1

—_—

System Mame

x
E E
g g
o o]~ o| o] |eafra| = =
@ o
by

GidID | Ordinate | LineType | Visibiity | Bubble Loc.| Grid Color =
]
E]

18 ||

El

Display Grids as

o Ordinates ¢ Spacing

=
=4
o

-\A‘m‘m‘h m‘m‘—l

-

Gid|D | Ordinate | LineType | Visbiity |BubblsLoc.| Grid Color =
[ h

I Hide All Grid Lines
[~ fGlue to Grid Lines

2.4384

Bubble Size

5]

Reset to Default Colar
Gid|D | Ordinate | LineType | Visibiity | Bubble Loc. |

‘m‘w‘m‘m‘b M‘M‘A

: j Reorder Ordinates

J 0K Cancal

Double Angle 150x150x15

_r e Uasl) iy a3 -2

Define——Frame Sections — Add New
(4l andiall als) AUl AGlall jeluid

Property

- b LS iyl el

I
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Double Angle Section
Section Name |MEMBERS] 4+— &w‘ ('a.uz‘

Section Maotes odify/Show Notes... |
Froperties Froperty b odifiers M aterial 1 j ..S - 1 -
Section Properties.. ‘ Set Modifiers.. | ﬂStee\ | ———— & ‘ O'J ‘A".,'AM
Dimensions
Outside depth (13 15 &w\ : SS W J‘ 11 \
-~
Dutside widkh [12] 2 =

Back to back distance [ dis )

A

Digplay Color ’_

Cancel

1- Drawing Upper & Lower Chord :-

Truss J! (> il Yl aw ) &4

Draw ——Draw Frame\cable\tendom

P ’_4 12 \ide Flange
Horizontal leg thickness (] 015 J
Vertical leg thickness [ b ] 015 =
-l Asla)) el L
- -

(Steel)tua'éj\ 3ale s

Select Property Type

Add Frame Section Property

Framne Section Property Type

Click to Add a Steel Section

[

Channel

‘ Steel j

Double Angle

1

Double Channel Fipe Tube

1

Steel Joist

Cancel

-1 Lddal) any =3

1
Costhaall g Uil aud LA & je¥) eledin) day =, ]
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-1 b LaS pualiad) anedl oy

ail) jlid) (it » Edit Lines——— Divide Frames Al alal jelata

ilavwdtl) dae

b LS L) JS8

Divide Selected Frames

e Divide into H Frames
Last/First ratio |-I <

Break. at intersectionsz with zelected
Framez and Jointz

Cancel |

sl

(43 5lusie)

2- Drawing Diagonal Members :-

Draw ——Draw Frame\cable\tendom , 4bill jealiall ol clly

- &b WS Support J) cisagi 2y 2Supports J) ciways

daleal) S jlaal > Assign » Joint »Restraints
Ao sthall ddeall jLad) iy
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(Wil e e ) et ¥ ) or aall el Jes

raliall JS sl —» Assign ——— Frame\Cable\Tendom —— Releases\Partial Fixity

A A B

Frame Releases
-" Mu 4.2 JA-‘A Release Frarme Partial Fisity Springs
Stat End | Start | End
. . - Auial Load T
.' k_ijL.n\)” \& e\ ‘ e-"-" -1 Shear Force 2 [Major] [ [ | |
LA Lf}l"““ 4\.29.1 L..S‘ e eﬁ)’j\ Shear Force 3 (Miner) [~ [ | |
) St sl 138 aladiad a5 -2 e 1T : :
.. . . . Moment 22 [Minar) T
Q—lw\ Lﬁ IntermEdlate Hlnge Mament 33 [Major] v v 0 n <—M33 ﬁfj\ ‘):.t);'1 fh.'.‘
[ MoReleazes (K | Cancel |
. -1 JLaa¥l Jla -4
For Joint Load .-
Jointd) Ll »Assign »Joint Loads ——— Forces

Al o il Z slai) & Jeall dad JA) S

-: Laial oy sl

Define ———Load Cases ——»4ild jekid
08V bl a il Modify Load e bzl s jia N1 J) s

31 Eng. \ Ayman El-Zohiery



- Jall -5

L LS Jal b e g

Analyze —Set Analysis options —— Plane Frame sl ab

Analyze —— Run Analysis or F5 or | » 1.1, zalill sl Run NOw Lial i ils s

1-Deformed Shape :- - palill) ledal
Display »Show Deformed Shape (F6 e bzl )

2-Straining Actions :-

—Joints Reactions J! _ld!

—Frames/Cables 3 5 &l Sl il ekl

Display —————Show Forces/Stresses

A 4

@

o)

Eng.\ Ayman Abdel-Salam EIl-Zohiery
Eng_A Zohiery@yahoo.com
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Design Using SAP2000
Design Of Steel Sections:-

-:_Truss ¢Sy Liall da aay
1-Options —— Preferences —— Steel Frame Design —— Design Code axw<ill 2 & il

2-Design ——— Steel Frame Design —— Start Design/Check Of Structure
A e Y 5l Safe Wl e aSall Sy o)) sl ualiall o ok g aLEN Jan) o)) sl oy 8 jedan s Jadl 8 zealiyall Tay

NSNS

S Se— e i — -; Al ALl el yaie ) e Double Click dee aie

comBo STATION /----MOMENT INTERACTION CHECK-—---//-MAJ-SHR---NIN-SHR-/ 2 Stez! Sireaa Check Data_AISC-ASDS3 ]
1D LOC RATIO = AXL + B-MaJ + B-MIN RATIO RATIO Fie m m
nits an, W, -
D3TL1 o.oo0 0.606(C) = 0.806 + 0.000 + 0.000 0.00& 0.oo00 AISC-ASDBY STEEL SECTION CHECK
DSTLL 1.64 0.611{C) = 0.605 + 0.006 + 0.000 0.000 0.000 Gl s S
D3TL1 3.28 0.605(C) = 0.805 + 0. + 0.000 0.002 o.oo0
D3TLZ 0.00 0.606(C) 0.606 + 0. + 0.000 0.002 0.000 -
JSTL2 1.6 L6LL(C) 05 + 0. + 0.000 0.000  0.000
D3TLZ 3,28 0.605(C) = 0.805 + 0. + 0.000 0.00& 0.oo00 Frame 18 Design Sect: w1835
X Mid : 4.580 Design Type:| Brace
¥ Mid : 0.000 Frame Type : Homent Resisting Frame
2 Mid : 2.080 Sect Class :| Mon-Compact
Length : 3.283 Hajor Axis : 8.000 degrees counterclockwise from local 3 pamEEs
Loc 1.641 RLLF : 1.000
Modify/Show Ovenwrites Dizplay Details for Selected [tem Dizplay Complete Details
Area  : 0.007 SHajor : 9.443E-0% rHajor : 0.179 AUHajor: 0.003
Owenwrites Tabular Data IMajor : 2.123E-84 SHinor .357E-05 rHinor : 0.831 AUMinor: @.083
IMinor : 6.368E-06 ZHajor : 6.801 E : 20389619.158
Ixy 0.000 2ZHinor : 1.321E-04 Fy : 25310.567

Stylesheet: Default

Table Format File STRESS CHECK FORCES & MOMENTS
Location P 133 122 U2 U3

T
1.6 -27.753 8.864 8.6808 8.888 8.688 8.888

Ok Cancel

PHH DEHAND/CAPACITY RATIO

Governing Total P HHajor Hriinor Ratio Status
Equation Ratio Ratio Ratio Ratio Limit Check
(H1-1) 6.493 = 0.487 ~+  6.686 ~  0.008 8.958 oK
“ e . . AXIAL FORCE DESIGH
a4 a4 _ P fa Fa Ft
R J Force Stress RAllowable Allouwable
Axial -27.753  4176.368  8575.767  15186.364
MOMENT DESIGMN
H b Fb Fe tm K L o
Homent Stress RAllowable Allowable Factor Factor Factor Factor
Hajor Homent .06 67.997 12u65.347 311186.423 1.608 1.006 1.600 1.868
Hinor_Homent 8.008 8088 18982_888 _ 9335.593 1.008 _1.888__ 1.808

3-Design —Steel Frame Design—Verify All Members Passed g

! E all steel frames passed the stressjcapacity chack,
-
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Beam Examples :-
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Frame Examples :-
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Truss Examples :-

37 Eng. \ Ayman El-Zohiery



Analysis Of Non-Skeletal Structure

1- Analysis of Solid Slab:-
For the given slab :-
For Slab. -
ts=12cm Solid

For Beam. -
b=25cm t=60cm
Live Load =200 kglm2
Covering = 150 kglm?2

- aldlaay) J|al -1
X=0,5,10 Y=0,4,8 Z=0 - b LS aldlaal Ji) S

(<l <) aLcUa_ﬁ.) - GleUadl) iy 2 -2
Define ———Frame Sections —— 25*60 g lad ay y=5 24
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(AU clell) - culeUall) iy i -

Section Name z<— &M‘ (‘;.uz\ D f.
Section Notes Modity/Show... . 18]
T Dizplay Color ’_ — &M‘ O‘ﬁj S gcti Oen S

Area

(% Shell- Thin

" Shell- Thick

" Plate - Thick

" Membrane Sections Select Section Type To Add

A

" Shell - Layered/Monlinear

| | Shel |

14 aterial . - . Click tor o
Material Name _+ |[4000Psi S &M‘ sala &)" i DAdd New Section.. *//_uh &Lkﬁ dA‘;
Material Angle 0.

Fr— Add Copy of Section... | /Jﬁﬁ &M LJJ,.M

MemI-Jrane a2 &\‘ l“ 2;" =' 's Modify/Show Section. .. /
Eending RE| *

Conecrete Shell Section Design Parameters |

Modify/Show Shell Design Parameters... |

Stiffness Modifiers

Set Modiiers... | | Cancel
0K | Cancel |

-: Ll ay -3

— D Mﬂa <« Frame Element == o) -1
Draw raw Frame\cable\tendom
«— Quick Frame

i) AUl ke il e ansy s
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-" Ql.hw\ A ) =

FDraw poly area

T 330 (aS) A shaces Al

Draw

Quick draw Area

<«—Draw Rectangular Area
O e slaay 41D s

M- 1«—— Quick Draw Area

Ay ASLE] jelad ar W) sle Xia) dmy

&

Properties of Object X

.

L) Ul Gk Al g

-1 dlas YY) dua ¢t -

Hinges ! Ao sVl cava s ol

saac ) lSa LAl »Assign » Joint »Restraints
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0c25a sall Dead Load JV 4dla¥ly 4l Jleadl Jraad dlls iy 2 o)
Define ————lLoad Cases

Define Loads

Loads

Load MHame

Type

Self weight
Multiplier

Auto
Lateral Lnad

Jeeatll Alla |y

LIE

|LL
- DEAD
4 slaal) [!_

T =

Dead Jpeaill Alla 8 dniia 55 el ) A e Al 5 AL 55 -1
0 Dead Jwaill s 8 4xa 5 a3 5 Covering J) ¢s -2

-+ aalul) gLl ).g_l:usw'

Click To:

e, gl

Madify Load *— —
|
Delete Load 4-'—
Show Load Motes... |

Cancel

- JlaaYl Jiaa -4

-1 Jaeaadl) s iy 25 -1

5002 Jaan Alla Zdla)
/

DJPJAMMB&M

L 3 Jaaad Alla Cada
Sl ol

- a.hﬂ..d\ Jlaal -2

0 LL Jaesill Alls b anayaivg Live Load J) s -3

Covering = 150 kg\m2

L.L =200 kg\m2

Sl LS Ul Jlea) Ja) S
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Akl jlaal »Assign ————Area Loads —— Uniforme(Shell)
C: Al AaLa el

Live Loads J! J&a Covering J! J\a
Area Uniform Loads Area Uniform Loads
Loadjse Wz s Load Caze Mame ITE:
+ - Ton.mC ¥ -3
) Jraal) Al +|[oEaD | TonmC  »
Uniform Load Dptions - : .
o Uniform Load Options
Load 2 " Add to Exigting Loads ,17 ~ Add to Existing Load
. o ] o Existing Loads
: GLOBEL & Replace Existing Loads Jeall 408 —* Load .
oord Spstem - = Fepl Ewizting Load
o Conrd Suster | GLOBAL - eplace Exizting Loads
o Giravily - " Delete Existing Loads Y
Direction 5 S‘ b‘ .~‘ Bty ’m " Delete Existing Loads
Cancel

Cancel

-" Q\JASS\ dLAA\ -3

zealiall JBA (e Al 2y ) a8l (5 55 -1

bl DA (e Ll 2 1Sl e 430 ()5 -2
-1 (ke LaS dail sl (55 dad ol ) dadl gl (55 -2

W =tw*hw*y t\m

twWw —————» Lailal) 4645 hw —» Lilall &Gﬁ)\ Y ;g._s).kﬂgc}ﬂ\ UJJM
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S el LSl el Jlead JUaal

Assign ——Frame Loads—— Distributed
- Al ASLAl jelata

Erame Distributed Loads

Units
Load Caze Hame |DEAD ﬂ |T|:|n, m, C ﬂ
Load Type and Direction Options
¢ Forces © Maoments (™ Add ta Existing Loads
Coord Sys |GL|:|B-"1'~L ﬂ f» Feplace Existing Loads
Direction |Gravity ﬂ " Delete Exizting Loads
Trapezoidal Loads
. 2 3 4.
Distance |0 [n.28 [0.75 [1.
Load [ 0. 0. [o.
f* Relative Distance from End-| ™ Abzolute Distance fram End-|
Uriform Load
&JJAM dAAj\ Q\.A..}g Load 03 S| S Cancel

-1 Jraall) ¥l G 2aal) 4

Define ————Combinations —— Add New Combo
- @M\ 5L ).g.l:us
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Response Combination Data Response Combination Data

2-2 E= i Q Response Combination Name working Response Combination Name Ultimate
Motes Modite/Show Notes, Motes Madify/Show Mates..
Combination Type Linear Add A Combination Type Linear Add -
- - -
i 2 Ultimate  Ju Al s bt s e Corrant o
e -~ . . u

Case Type SIF[ aaaaaa Case Type Geale Factor

LL Linear Static |L 1 Static |ws
- & 1 = Y Scale Factor J ‘ =

1.4 For Dead Loads

1.6 For Live Loads

Working Ultimate

n » \ o~
Jall 48 50l 3 clladll sl 2y = bl Al -5
aadl sl — S FEdit —— »Edit Areas —Divide Areas

- adll) aslal) jelata

o)

S

Eng.\ Ayman Abdel-Salam EI-Zohiery
Eng_A_Zohiery@yahoo.com
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Divide Selected Areas
I
" ULt (¥
X & Y ow‘ LA JM - ry ‘ M —— P Divide &rea Into This Mumber of Objects  (Quads and Triangles Only)

—
—

w Jm.‘ Q‘s ; ‘b‘ ‘"A‘ Q&\‘ .' n A ',‘ ;’Q.i ! ) " Divide Area Into Objects of This Maximum Size  [Quads and Trlangle.sstlnly]

Along Edge from Point 1 to 2

—

Along Edge from Point 1 ta 3

Points Determined From:

. L
G r I d S d‘ [¢ .' A "a L& ‘“‘&\‘ .’ “ 3.! A “s a > " Divide Area Based On Points On Area Edges  [Quads and Triangles Only]

-1 4y 4d5 gala

&) sl
Uadl)

-
-
-
-
-

" Divide Area Using General Divide Tool Based On Selected Points and Lines
Local Axes For Added Points
[~ Make same on Edage if adjacent comers have same local axes definiion

[ Make zame on Face if all comers have same local ares definition

Restraints and Constraints For Added Points

[~ Add on Edge when restraints/constraints exist at adjacent comer points

[Applies if added edge point and adjacent comer points have same local axes definition)
[ Add on Face when restraints/constraints exist at all comer points

[Applies if added face paint and all cormer paoints have same local axes definition)

Units

Tan, m, C hd

Cancel

Analysis Options

Avallable DOFs

< [ Uy » U2 » RB= » BY [ RZ

Fast DOFs

Plane Grid

Space Trusz

£

Space Frame Flane Frame

Ok,
Cancel

il Jledils Jad) -5

Analyze — Set Analysis options

Y

N N L

#= Planes
Access Database File

[ Automatically save Access Databaze file after analy=sis

|

!

Plane Grid _Lidl a4

. (Run) i3 asy Jad) aly g
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- ) ledd) *

1- Deformed Shape :-

Caze/Combo
. Case/Combo Name  |{8]3:10] T d.-j-AA:d\ :\j\-;
Display ———— Show Deformed Shape
(F6 ol Laaall ) - )
= - . j
Scaling
v Auto

" Scale Factor Ii

Area Contours

[~ Draw digplacement contours on area objects

Options

LA&AY‘ w\ JL@_L\ — L ] ‘wire Shadow
B [v Cubic Curve Cancel

2- Straining Actions :-

» Reactions J! _lk!

——— Joints

Display ————Show Forces/Stresses ——— Frames/Cables —— &l Sl il ekl
—— Shells >l il el
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-l yall) S ol lgdil -roaaeY) e Reactions J) e

3D Ji i Beams J ekl o

-~ o
Case/Combo d..j.AA.\j\ ‘d\A ——p Casze/Combo Hame DE&D -
Case/Combo Mame |DE.-'l'-.D j
~
& x
= (+
o =i J
Component Type
¢ Aawial Force " Torsion W Show as Arows
¢ Shear 2-2  Moment 2-2
¢ Shear 3-3 fe  Moment 3-2
Scaling
Auto
¢ Scale Factor |
" O ptions
ad el L |
v Show “alues on Diagram Cancel
e})ﬂ‘ [ Show Deformed Shape

X-Y Plan J ‘_sﬁ aladll JL@_L\ N &j’\j\ QJ; ?i}d‘ JLQ'E‘
M11 X-AXis olail A maludll alayy
M22 Y-AXis olail A& uludll sy

Jaul 3 g g4l Q\j&\@ﬁd%wwﬂ\ﬁﬁ@sq)d\gj Contour Lines J<& e (585 a5 3]l
aso) (e e RaNge oo o o5 JS8 A8

v

v
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Jeenill s Lial

Member Force Diagram

Case/Combo

Component Typ
Case/Combo HName Ukimate - f* Resultant Forces
 Shell Stresses
e
¢ Concrete Design M 11
Component +
= “ F11 + M11 %13
e O F22 T M22 W23
= |7ﬂ © Fl2 M2 b
 FM ]
Contour Range = FM MM
Min w134 Py
Set Ta Default Canl ange |

Stress Averaging
 Mone

e At Al oints

03 2 3
" Dwer Objects and Groups M‘ # dhd‘

Mizcellaneous Options
[~ Show Deformed Shape

Aadll S a9l 2l
el b e 10 8 Fland 6 (S5 A A 488 (il Gane s G o
As=6*0.785=4.71 cm2 Ts=12 cm

As=(M/(fy*j*d)) => M=1.34tm

o liag Al alaliall dasdlk 2y Max & Min Range J) 4 (-1.34 51.34 ) 4wl o2 JWal &4
. il
M22 s ol gladll Guii ) i Qi
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- Excel J J Reactions J _ypiad

File » Export———— Sap2000 MS Excel Spreadsheet.xls File
-3 Al AL el

Edit

=[] MODEL DEFINITION [0 of 58 tables selected) L] Gemzs (MdEILEIT

#-[0 System Data Select Load Cases...

% Property Definitions 1 of 1 Selected
# O Load Definitions

4.0 Other Definitions Analpsis Cazes [Results) ! “!\ M‘ \ w2 \
# O Analysiz Case Definitions Select Analysis Cazes.. | 4p—— = ' ‘) -

#-0 Connectivity Data 1 of 2 Selacted
#-0 Joint Assignments

#-0 Frame Assignments Modifw/Show Options. ..

#-[0 Area Assignments
#-0 Options/Preferences Data Options

#- [0 Miscellaneous Data r - . ws
=B ANALYSIS RESULTS (1 of 16 tables selected] i i ‘)4,3_.4_\5\ J’—i k_dAj\ C_\S

=& Joint Dutput
w0 Displacements

. \ P [ Feactions
JL@-E -0 Joint Masses I Expose Al Input T ables

#-[J Element Dutput

R eacti O n Sd\ #-[J Structure Output Namei:::r»lamed -

__Shon HenedSe._|

Cancel

Al a3Vl aseat A0 Reactions J) lds Excel Jh4sls jelata
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Analysis Of Solid And Flat Slab

7

1D

@

[}

Ty Wy T aiE,; + YAk

For Slab. -

ts=12cm Solid
ts=20cm Flat

For Beam.::-

b=12cm t=60cm
b=25cm t=60cm

Live Load = 200 kqglm?2

Covering = 150 kglm?2

Required :-

S 5 6 o 5 & 1- Design Of Slab
2l gyoll ) L 2- Design Of Beams
3- Design Of Columns
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° 99 9 9909
O | ' -—-®
2 = r— 3
© > —@
©—1solid Slab - ®
&, - ®
& S - - ®
Flat Silab
® == SRR S
o ®
©- | o | 1 ®
® @ @ ® ® ® OO

Statically System
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- cﬂl,,\.\:'\..\a\}\ JAY -1

X=0-1.75-4375-6-8.5-11.87/5-13.375 -15 -
1575 _165 I Define Grid Data X

Edit Format

Y=0-0.75-15-425-55-7.1-7.75-8.25-9-12 S [l e =]

% Grid Data

GridID | Ordinate | LineType | Wishity | Bubble Lo | Grid Color =
1 0. Prirnary Shaw Start
Z —_ O z 175 Fiimary Show Start
-_ 3 4375 Primary Show St
4 E. Primary Show Stat P
5 85 Primary Shaw Stat
3 11.875 Primary Show stat N
7 13375 Frimary Shaw Stat P
8 15 Frimary Shaw Stat O
v Grid Data Display Grids as
GridID | Ordinate | LineType | Visibily | Bubble Loc. | Grd Color = & Ordinates © Spacing
1 1] Primary Show Start
2 075 Primary Show Start
3 15 Prirnary Shaw stat I~ Hide &I Grid Lines
4 4.25 F'r!mary Show stat N B Bl o E Lz
5 55 Frimary Shaw Stat P
[ 71 Primary Shaw Stat
7 7.75 Primary Show Stat Bubhle Size  |2.4384
8 9. Primary Show stat R -
Z Grid Dat:
Reset to Default Color
GridID | Ordinate | LineTwpe | Wishbiity | Bubble Loc. | i‘
12 0. Prirnar i Shaw Start Reorder Ordinates
3
| ¢4 |
| o |
| & |
7 |
8 =]

- Sl Uadl) u,.ggal -2

Define —— Frame Sections Define — Area Sections
il ) ,eSII2A60 gl iy px e -1 2 b S e Ul Gy s oy
0.001x0.0071 48 51l &l oSl g Uad oy ja% o3y SIS -3 Flat »ts = 20cm
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For

Slab :-

Draw

Quick draw Area

«—Draw poly area

<—Draw Rectangular Area

ol A slaay Al

M. 1«—— Quick Draw Area

For Frames :- - Ladal) awy -3

Draw —— Draw Frame\cable\tendom

%% «——Frame Element

ch°"'l=%,<—Quick Frame

- 3 Group Jes

3| LAl »Assign Assign To Group ——Add New Group
-— | —; il AsLal) jelats
| |
e lad) A geud lld g 500U Group Jee o | | B e — |
! ! Group Uszes A\-C s A Q&
| - N 2 ~ 5 L | Iv Selection [v StatichL Stucture Stage * (‘AM
i . d)\a (e Sl Az i 2
i | [v Section Cut Definition [v Bridge Responze Output
: : Iv Steel Frame Design Group [~ Auto Seismic Force Output
. Select ——Select —— Groups W e, . T
: : Iv Cold Formed Design Group v Mass and Weight Output
: Group d\ (’a.u:\ e\da.\.u\ ('a:\..jj : Check/Uncheck Al
| |
i | Dizplay Color .
T T T T T T T e e ok Cancel
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-1 ddacY) Chua ¢

JIA (e Baee V) S sl »Assign » Joint »Restraints

Select ——Select — Groups Hinges & e 3aeV) Cana s ol

Al Flat Slab J sl 4pes 5 &l Sl aladind o3
JEaY sas ) alus gl ) Eua Leale Jadl sall Jlaal) JAaY

[r——————77 ey s | | Y

i « oFlat Slab

o o o o —

= JlaaY) Jia -4

Ailad) Al L Las
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- o W e
Jadl 43a 320 ) el s ! . ‘-'l-h)#\ o

abMd) sl S, Edit —— »Edit Areas ——Divide Areas

It - P el
- Al
. -
Divide Selected Areas

" Divide AreaInto This Number of Objects  [Quads and Triangles Only)

(% Divide Area Inta Objects of This Maximum Size  (Buads and Triangles Only]
Along Edge from Paint 1 ta 2 5
Along Edge from Pairt 1 ta 3 q

" Divide Area Based On Paints On AreaEdges  [Quads and Triangles Oniy)
PFuints Determined From:

2
=
=

.
=

5

—

" Divide Area Using General Divide Tool Based On Selected Points and Lines

Local &xes For Added Paints
™ Make same on Edge if adjacent corners have same local axes definition
[~ Make same on Face if all comers have same local axes definition
Restraints and Constraints For Added Points

[ Add on Edge when restraints/constraints exist at adiacent comer points

(&pplies if added edge point and adjacent cormer points have same local axes defirition]
[ Add on Face when restraints/constraints exist at all comer points

[&pplies if added face point and all comer points have same local axes definition]

Units

0.5X0.5 Sagly Afasaall Sl apeddi o1 -1

0.3X0.3 Ayl 4 paSSU) o) anud ol -2
abacaal) clb) ¢ Continuity 2529 aed dllig
Aa S g

- zalddl) Jledd) g Jad) -5
Analyze—,Set Analysis options ) gl

Analyze —— Run Analysis

. Jalb bl o 8 Run Now

Analysis Options

Awvailable DOFs

Plane Grld J%‘ eﬁa Fast DOFs

 uw= I~ uy W UZ ¥ R« W RY [ RZ

Space Frame Plane Frame

Space Truss

#Z Plane =7 Plane

0 r F 5 O r P‘ Access Databasze File

[ Automatically save dccess Database file after analysis

[
J\:\A\ﬂmu).g_ia.\ﬁ | =0

g
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e

LSl e a5l e ‘

N View ——Set 3D View

e S e
M11 M2
i A WMAMTJW ‘
i s A
E % 3
] 3 A ]
4 E B :
4 3 3 4ATE T e /5 ;
o A I, Z
. I :
7 € T g
4 . 4 &l \&E ] [
2 8 g
9 4 3 p r
N N N TN : : A

G J) ) S0 24aY) < el

s W5

Ow

Yigw Direction Angle
180 ﬁ Plan
35 % Elewvation
0 % Aperture

[ ok ]

Fazt View
3d | wy
wz | vz
Cancel
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- Excel J J Reactions J! _gsail

File » Export——— Sap2000 MS Excel Spreadsheet.xlIs File
fou (kahem2)= | 240 [ No of floors |
fy tkafbm2)= 3600
I Dim. Of uzed bars(mm) I
Pu=0.35 fcu Ac + 0.67 fy Asc
Joint | F1 | Ritotal) |Ac(cm2)] blem) | tlem) |trmodel)] Model |Astiem2)] As2(em2)| As(rnax] [ Noof bars
C4 570 7521 | 673.76 0 25 B0 539 1080 | 1080 10
022 582 8398 | 805.11 0 0 B0 B.45 1080 | 1080 10
19 a26 | 10884 | 975.08 0 e B0 780 1080 | 1080 10
21 1027 | 13553 | 1214.21 0 45 B0 C-1- | a7 1080 | 1080 10
18 1067 | 14083 [ 126167 | 30 45 B0 10.00 | 1080 [ 1080 10
1 11.84 157 62 | 1412.11 ] a0 B0 11.30 10.80 11.30 10
15 1185 | 19635 [ 140082 | A0 &0 B0 1121 | 1080 [ 1121 10
12 1305 | 17226 [ 184328 A0 55 a0 1235 | 1440 | 1440 14
c17 1282 | 18919 [ 151574 | A0 55 a0 c2 1213 | 1440 | 1440 14
20 1620 | 21382 [ 191563 A0 B a0 il BN IR IR 14
(2 1768 | 233.43 | 200131 0 70 a0 16.73 | 1440 [ 1873 14
A 919 | 12128 | 1086.51 0 40 120 ara | 21m0 | 2160 18
5 1089 | 14380 [ 128934 | 30 45 120 1031 | 2160 | 2180 18
C16 1770 | 23361 [ 200292 | a0 70 120 1674 | 2160 | 2180 18
3 1834 | 24208 [ 216882 A0 75 120 173 | 2160 | 2180 18
3 1877 | 24772 [ 221930 A0 75 120 c-3 1775 | 2160 | 2180 18
10 2389 | 3541 | 826573 30 95 120 U e | zen |22 18
7 2437 | 32182 | 28814 0 100 120 2306 | 2160 | 2308 18
C11 24720 | 31980 | 286236 | 30 100 120 2o | 2160 | 2290 18
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(———N1) Foundation

alal o) g )
|
Shallow Foundation Deep Foundation
dadau cluda Adiae bl
- Footing =8l - Piles @)\ sl

- Raft adull)

-1 oubald) £ oi LA Ads

LI ()3 — <0.67 Footing

~ Stress
Stress= el Aa s :> B—\C > 0.67< --<1.0 Raft

 » >1.0 Piles
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Analysis Of Raft

N < X

— 4.
~1.

[
o O O

©

26 -5.88-85-11.88-14.76 — 15.76

®

®

®

@ @& @ ¥ ) )
16
£1T7 Tyt YT Ty M T
4z 5 ®
E- 1TE 114 Aoy T8
Tl T
. W
. m L
B :
i 1oy . al
357 it 1 —1— TG
Tabegwa Tofa T
1o Ty
i Ts\M
kK 1AL ™ . g
¥ | | T4
[RYY.] [ gels]
1Y % " )
i bt — 3
— | , T
i ! L
| |
| £4T% | 1y 1T Ay 1T- | Ty M } T 1 TE=

24-39-512-7.4-8.0-8.62-10.84

Design The Raft Under
The Shown Loads :-

t=80cm
B\C =1.25 kg\cm2

-1 b LaS clilaay) JWa ah

]
©
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Laiall any -
Quick draw Area

Draw

«—Draw poly area
Lol 05 (e SiS) e slaay 413l s

«—Draw Rectangular Area
Ol A slaay a3} o

M. 1«—— Quick Draw Area

(4L clelad) - cleUall) Ciy gl -
* Define Of Slab Section .-

Define Area Sections
- b LS pUad iy yat A
Raft »ts = 80cm

p 10 L9 JS paady S

For Joint Load .-

Jointd _kss) » Assign

-1 JLaal) JQA

»Joint Loads ———» Forces

33c 3 Total Reaction e 3)bke Jlaa¥lsda g llidly 7 oladl 8 Jaall 4ad JWA) a3y

1- Divide of Slab :-
all®

- Aol asuds

— Edit — Edit Areas —— Divide Area s 0.50x0.50s) ja) A CUadlll anss &

- 4 Al a4

- b WS Spring &' K JV4ad <55 Spring Support W e 4 il cana 6 a3
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K =1000 *B | C *Area Of Mesh

B\C :---------- (Kg\cm2) 438l Alall agall
Area Mesh------------- (0.50X0.50) M2s_ssiual cilladlyl) dabuas | K---SPrINg Stiffness (tim)

-: Spring J J&.J)
Joint J JS Juisl —» Assign ———Joint ——— Springs—— K J) 4ad JA

Translation 3 & 4 5 4ty Spring J K J) 4ed Jial o4

L — -; gl leda) g Jad) *
Analyze » Set Analysis options ———  4Jull 43L& jelana

Analysis Options

Available DOFz
U= [ Yy W UZ W R W RBY [ RZ

= - o - Fazt DOFs
P I an e G rl d JI:UA‘ H Space Frame Plane Frame F'Iane¢l3rid Space Trusz L

@ ‘ Cancel

»Z Plane #v Plane

Access Databaze File

Analyze —— Run Analysis or F5 or | »

[T Awutomatically zave Access Databaze file after analpziz

. Jalb el o il Run Now  JLis) & A5LS el

I 2 I
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X-Y Plan JV 8 4l ekl 23y -p A&l Ao a9l JLedi
X-AXiS oladl b mbudll dayy

Y-Axis sladl b mludll Say
G LS il s 3 LS el i

v

M1l
M22

v

Check Of Soll :-

- Excel JV s 0« Springs J! e 2 5a s« Reaction <l Al &4

Stress = Max. Reaction /Area Of Mesh <B/C

Beluaad) 3L M Alulll claw 334 ) 24 Unsafe oS 130

For Raft On Piles :- Gl A cilala iy 331 A Ao 0 30 sal) Al Al
s (339 &l (Sl me Springs J) gas oy OS5 AL &l pladl) b ) HSS S

- L WS Spring &' K Jl4ed (855 Spring Support Wl e Bl Al Cana 5 a5 Cua

E —— Modulus Of Elasticity Of Concrete (t/m2) K=EA/L
A Pile Cross-Section (m2)

L Pile Length (m)
G Jeaiz pd e 1 3 Y A 5 Springs J 2 Reactions J) s Ji
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Analysis Of Plates

baacy) For Slab.-

ts =20 cm
For Beam. -

b=25cm t=60cm
e Live Load = 200 kqglm?2

Beorm Cross-sectlon

Covering = 150 kglm?2

- cldlaay) Jis) -1

File » New Model

Grid Only «—— JLhaA) A

| 4,00 L2 00— 4.00 |

i

Cartesian Cylindrical l

] Girid Only
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clfilaad ad 5 jledi) adad -1 b LaS cldlaaY) JWa a3y
Al HaaY] sl

IZ Define Grid Dat _
efine Grid Data x] Cartesian Cylindrical 4_17?
Edit  Eormat

Urits Grid Lines Coardinate System Mame

System Name | [Ton.m.C ~| Quick Start,.. |GLDBAL

GrdID_| Ordinate | Line Type | Visibiity | Bubble Loo. | Grd Color_ Mumber of Giid Lines
1 il 1} Primary Shaow End .
2 [ 1 Primary Show End along Fiadius 6 . o
3 &] 2 Frimary Show End ¢ ‘. " X :san J hc
4 4 3 Frimary Shaw End B along Theta 13 -~
5 (i) 4 Primary Show End I
B i 5 Prirnary Shaw End along £ 1
7
8 | . .
T Grid Display Grids a3 Girid Spacmg
GidID | Ordinste | Line Type | Visbilty | Bubbleloc.| Gid Color = * Ordinates  Spacing along Badius 1 o w i
1 t1 0 Frimary Show End . " . ¢ \ [ :u QA
2 2 an. Primary Show End ‘) dl S J\ along Theta [deg] an. I3
3 12 E0. Primary Shaw End B [~ Hide All Grid Lines Jw
4 td a0. Primary Show End _
5 15 120, Primary Show End O / slang Z 3
[3 [ 150. Frimary Shaw End B
I - 180. Primary Show End Efiiotin | First Grid Line Location
f] 1g 210, Frimary Shaw End B -
Z Grid D atar I i}
Reset to Default Calor along Radius
GidID | Ordinate | Line Type | Wisibiity | Bubtle Loc. | -
1 zl 1] Frimary Sham End along Theta [deg) o
= Reorder Ordinates
3 along £ o
4 |
-5 |
5 |
; J Cancel Ok | Cancel |

-1 CleUadl) iy a5 -2
- &l all) CileUad .

Define ———Frame Sections —— 25*60 g Uad ay a5 24y
-1 A culeUad -

Define

Area Sections ——— 20 cm 4nlas iy =3 24
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For Slab :- For Frames :- - Ladal) amy -3

Draw Quick draw Area Draw ——» Draw Frame\cable\tendom

<———Draw poly area
SIS ) dalis CD A glaay adadlll o ‘ﬂmﬁ «—Frame Element

<—Draw Rectangular Area

Ot daa glaay 4120 A %"'%n—Quick Frame

M. 1«—— Quick Draw Area

-1 dala 415 gals

-:&ud&eﬁﬂww\JQ\ﬁﬂ‘wﬁbeuJow\QA

=1 ol LaS dany a3 ) AadU) (e 5ol Local Axis dslaall gl Jasda ol -1

-1 (AeY g AadLl e 055 (3) Ll -
Area Reverse Local 3

-: Radial Direction J) sladl A &S (1) Lsaall -
Area

a3l sl —» Assign

a3l sl —» Assign

Local AXIS | aq 13 15 Jual) 43503 JUA0) iy

Radial & Tangential J) sladl 8 423Ul agjall ¢4 s A1 Jos o
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Radial Replicate =: (b LS bl g <l sl ¢ o320 10 ) S5 a3 -2

J.\a\_uj\ J‘)';'\\ > Ed't

» Replicate

auil) Ll jelaia

Replicate

A3 30 Js 4ad

&SSJQ\JASS\QAJSSJUSSJ&&
11 3 Z-AXiS ssaa Joa clladlll

Gl e 2o

)l

saec Yl e jLaal

»Assign

Hinges Gk; 3aac Y] Cana ¢ ATy

» Joint

\ 4

Linear F!adlall Mirrar
Fotate About Line

(" Paralleltos 7 Paralleltay 0 ParalleltoZ ¢ 30 Line

Intersection of Line with > Plane
¥ |0 v oo

—
—

Inerement D ata

MNurnber |11
30,

Replicate Options
todifpsShov Replicate Options. ..

4 of 4 active boxes are selected
Angle

[ Delete Onginal Objects

[oc ]

Cancel |

- BaasY) Ciua s

» Restraints

= JlaaY) Jiy -4

Allad) ) B Las
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- i) ey Jad) *

Analysis Options

Analyze Set Analysis options ——— | ..ciaeoor
W= I Uy w U2 w» R W BY [ RZ
Plane Grid Jtas) o e et |
Analyze — Run AnaIyS|S or F5 or 3 Tjes.z.utzr:aSSZIIyI:aveAccess Diatabase file after analysis
I
cdall el s ssd Run Now  JLSa) o A3LS jelass | - .
M1l »  Radial ol & zdusll alayy X-Y Plan J 2 a3l jledal &4
_ i C G WS bl Al 8 LS asaail) Ay
M22 »  Tangential el b zdudll slagy S & LS sl ol
- &)
(D
Eng.\ Ayman Abdel-Salam EI-Zohiery
Eng_A Zohiery@yahoo.com
9 J
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Plate Examples :-
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- b WS Cartesian sl A Cylindrical (Slaa) alai sy -; 4dla 4l gala
A sall apll Buh (X & Y) gale daladal) aUailf JUA) oty -4
- b LS aa (Alaa) ol Jas o3y -2
Define — Coordinate Systems\Grids —— Add New System

X &Y & Z a4 JBY A (e anall) AU S pal dpedlly Bpaad) Alaa) aUSI S pa daal Al -

Coord System Location And Orientation

Coordinate System Mame
[ESE]

Option
)] = {30

Origin Location

Global o

Global ' o

Global Z o
Origin Orientation - Rotations in Dearees

about Global Z o

about Glabal " 0.

about Global 3* 0.

ak. | Cahicel |

JREA Al cibdilaay) dals el

Grid Lines l
CQuick Start. .. |

Quick Grid Lines

Cartesian

Coordinate System Mame

5751

Murnber of Grid Lines

along Radius 4

along Theta 7

along £ 5
Grid Spacing

along Radius E.

along Theta [deg) 30

along 2 ,37
First Grid Line Lacation

along Radiuz 0.

along Theta [dea) 0.

along £ lﬂi

aK | Cancel |
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Example :-

For Slab. -

ts=12cm Sold
For Beam. -

b=25cm t=60cm

Live Load = 200 kqglm2
Covering = 150 kqglm?2

Required .-
1- Design Of Slab
2- Design Of Beams

3- Design Of Columns
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1- Two flight stairs :-

Types Of Stairs

T

K %
Q W Z L B G B
) 3t < —
i Vo[V
-
o M : .
S ¥ « 033 i o
™ % 7 Q
] e o
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2- Three flight stairs :-

To)
S :’-
- A— BV, —2— VA 4 ¥
<—— .
= é .
. \jT" <
B |(1.95) o pusia . (1.05) < susi!
Y1
- N v M «140.00) < susie S
. e K g
S (3.00) s il 2
G—
A WERY
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3- Helical Stairs :-

For Slab. -

ts=20cm
Live Load = 300 kqglm2
Covering = 150 kglm2

- aldlaay) -1

Yy

"-_Y,..
-1 b LaS cldlaa) JA) a3 -1

X0,2,4 YO ZO0

-1 o LS alfilaaY) cpay a8 Je Frame Element awy ol -2

Z

L.
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-: & Frame Element J) J3a) oty -3
Edit »Extrude ———»Extrude Lines To Areas

Extrude Lines to Areas

Radial J8a) —t—tmeers [ Fadal | agvances |

Property Far Added Objects

A.hm‘ ZU\AS Lj:iﬂ ——>ﬂ|5tairs j

Raotate About Axis
{™ iy v Z

Fiotate About Point

Hinges i e 3l Canasi ol =1 A8 ) cia gl Pantx B

Point % 0
AN e sl — Assign———  Joint —— Restraints Icremert Data
Angle '157

Lﬁ#\)jj\d&&&&ﬁﬂt@&ﬂf}@\J}J‘@&&@\#C}Qﬁfﬁlﬂh Murnber 18
sl adadl e e g suisupports J e 25a ll Reactions J) (AWl Toial e ) |3

[~ Delete Source Objects

Ok | Cancel |

= Jaa¥) JAa -4

Allaad) D) 8 Las
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- ) el Dy Jal) any *

View —— Set 3D View > Al Aslal) jelat
Wiew Direction Angle Fast View . .
— b aludl ekl
|—j . s|w»+— " Plane J
a0 = Eleration | v
’E‘D—g Aperture
LA Cancel

Ll e o 5u)

- Gldaadla
sl e aselda sl el — 5 File— Print Graphics L PR e 05Ss ll) de il
Video <k J Deformed Shape J! Ja sl

Deformed Shape J Jkkl — File — Create Video—»Create Cyclic Animation
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Elevated Tank :-

Yoy

- For the given tank :-

Dom ts = 15cm
Cylinder ts =20cm
Cone ts = 25cm

Ring Beam 25x70cm

e
| B Column 30x80cm
Foundation Plate ts = 100cm
y .
J’—ﬂﬂ'—*h“*—ﬁ“J
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.+ ity sa LS LYl JISY) siys 3.50m o,k cieai Plate Jae o -1

Cartesian C_I,JIindricaI l
Coordinate System Mame
|I3LDB.~’-‘-.L
Mumber of Grid Lines
along Radius 8
along Theta 13
along £ 1
Grid Spacing
along Radiue ]
along Theta [deg) a0,
along Z [2]
Firgt Grid Line Location
along Fadius 0.
along Theta [deqg] 0.
along £ 0.
" &
ak. | Cancel | ‘-'L.'.u‘hy‘

- cileUall) G Ay -2
Ll sl g sdas Y cileUad -
. ARl dadial) b daud gal) el cile Uab -

. G LSLocal Axis Jlbua alig Plate J) awy o -3

. odeeY) (Sla) aie Joint J) JLEA) oy -4

A
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-1 4 WS Frame Element (1Joint ) o3 Jagad oy -5

Joint J) ksl »Edit ——— Extrude —— Extrude points to Frames
aallil) LA jelata

Extrude Points to Lines P

Lirear l R adial ].&dvanced]

Property For Added Objects

sas Y| &M e-u‘ — < eOLIMN -]

Increment Data -" 4.2 9ﬂ.ﬁ -
e o ]
v =1 DA e dgandl Qua el oy

4.00m Ailwa Zoladl 3 f o F

(1) Fowdd) Qe > mer agardl JLid) 5 Assign—s Frame - Local Axis

423 90 il Ay g3 JLA oty

ak. | Cancel

-1 b s Template ) A ge Dom J) sle i oy -6

Add to Model From Template
- 4,3.“:\3\ WA A )@.Bﬂ Shell Jial 33..3\9 -

. - \

Edit

Shellz
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Coord System Location And Orientation

Dom _&5a

Shell Type ! Spherical Dome Dimensions

|Spherica| Dame j Radiuz, B |25 MHumn. of Divizions, Angular |12

Coordinate Syztem Name
5752
Optiar
2D v 3D
Origin Location
Global * 0.
Global 0.
Global 2 E
Origin Orientation - Raotations in Degrees
about Global 2 0.
about Global " 0.
about Global x" 0.
Ok, | Cancel |
Dom J) ¢\sa

Edit

Hi Down Anagle, T |30 Murn. of Divizsions, £ |5
Locate Origin...
Section Properties
Areaz |ng jﬂ
A4l eUad
[ Restraints S &
 Eidines [ ok | Cancel |

Parametric Definition |

Dom J yaikad

. Frame Element ) M4 o« Ring Beam J) gy oty -7

. Dom J ¢x AY) ¢ 5l dida a3y -8
-1 G LS Template J) A o Cylinder J sle dial a3y -9

Add to Model From Template

-1 AUl AdLA) Lediit Shell JLEa) alyg -

b 4. \

Shell=
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Coord System Location And Orientation

Cylinder _\aal

Shell Type Cylinder Dimenzions

Culinder j Cylinder Height {10 Mumn. of Divizions, £ (10

Coardinate Syztern Mame
(K]
Optior
20 f+ 30
Origin Locatior
Global ¥ 0
Global ¥ 0.
Global 2 AT
Origin Orientation - Rotations in Degrees
about Global 2 0
about Global " 0
about Global X" 0.
0K | Cancel |

Cylinder J) ¢\sa

Radiuz |77 Murn. of Divizsions, Angular |12
Locate Origin...

Section Properties

Areas | Cylinder j ﬂ

[ Restaintz M‘JMY‘ &M
 iGidines [ o | Cancel

Cylinder J) paikad

i b s Cone J) amy ali 10

. X-AXiS L5 A5 0580 duag A8l G s Ji) adadi LA .

D A (e bl ) A 3 (Jy gl oy -

Joint J Luis) ——» Edit ——— Extrude —— Extrude points to Frames

(1) fadll 2303 7=12.38 X=4 JA) alyg -
DA e A ) Jadl) 13 Jyga Al -

rainll sl Edit—sExtrude —Extrude Lines to Areas
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Extrude Lines to Areas
Linear R adial ] Adwvanced ]

Property For Added Objects

ﬂll:nne =]
. Radlal Jlﬂﬁ‘ e:ﬁ - Fotate About Axis
= W v 2

Raotate About Paint

. Z_AXIS J\SM Jlfcas‘ & - Paink > 0.
FPaint ' .
42 30 Axgl 3l LAY ol - ”

Increment D ata

. . . . oG - Angle 30,
. M 12 @"‘d‘ e J%‘ H = Number 12

TotalRise 2] [0

[ Delete Source Objects

u] I Cancel |

L S sladl A o pia £ Ja) I Cone J) clladl ads =11
M LaS sliadl Jlaa) JA) 212

lede Jaall Jlaal o) el Joint J) lasl » Assign —— Joint Patterns

aalll) ELA) yelana
AT :\.BJA.‘A

ALl | ocal Axis 3 skadl s o) &Y
. olaal) Jaa olad) (usSe
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-t b LaS Sap J) el Ja)3 Basa gal) Addladl)

P=AX+BY+CZ+D

From B.C :-

C=-1

D =18.38

Pattern Name |DEFAULT |

Pattern Aszignment Type
(v ¥, Z Multipliers [PatternValue = &% + By + Cz + D)
7 Z Coordinate at Zero Pregzure and Weight Per Unit Yolume

Pattern Yalue = Ag+Bp+ Cz+ D

Constant & i}

(‘a:ﬁ d&ﬁ‘ Constant B i}
Q»\.A\ S\ Constant C -1
Congtant D 1838

Restrictions Options
v Usze all values o Add to esisting values
™ Zero Hegative values " Replace exigting values

7 Zero Pogitive values ™ Delete edisting waluesz

ak | Cahicel |

4Ll Joint J) o8 Jss) —» Assign —— Area Loads ——Surface Pressure (All)

aul) AELA yelaia

>

( L\AA_\S X \ ‘\j\é Units

v
Load Case Name |DE.~‘-‘l.Dv j |Ton, m,C ﬂ

Pressune Face

(" ByElement g -
Pressure

[ptionz
(" Add to Eristing Loads

Patierm DEFALLT ]' (+ Replace Existing Loads
Mulipher |1 " Delete Existing Loads

QK | Cancel
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Tank Examples :-
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From AutoCAD 2000 To SAP2000 .-
For AutoCAD :-

(Beam) ¢S5 4uxe Layer e Line »b Frame Element <l Sl as ) ol -1
(Shell) oS5 4uxs Layer e 3D Face <k Area Element abdul o o -2
S sl e (DXF) alaialy calall bads 23y -3

File ——»Save As —» i) Lilall jela

A

Laial) Cile

i |EIevaledTa‘nLdkl - Save
05 Fiesof ype:  |AutoCAD 2000 DF - df < o bzl | DXF Alaial
For SAP2000 :-
File simport————AutoCAD .dxf File  lals adada &5 oall calall jlaal o3

m| DXF Import

Import Information

w‘ L;; Q,SJ}AA\ JJMM Global Up Drirection Al
= HAME

X 'S X Special Jaints -
rx oy .z il peST) A8lES —prones T a—
ML Links Shell -
- - “oege o - -
LL\\J;)M — % lnitz Ton.mC ] L_\LLJ_.\S\ aalady | pshen HONE
Solid HAOME -
Cancel Ok Cancel
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Wind Forces
Farthquak Forces




Wind Forces :-
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Earthquake Forces :-

88 Eng. \ Ayman El-Zohiery



89

Eng. \ Ayman El-Zohiery



90

Eng. \ Ayman El-Zohiery



91

Eng. \ Ayman El-Zohiery



2- Response Spectrum Analysis

For the shown frame :-

Frame J 13 e J5¥ 3 Jleal 4u) ja G sllaall
Response Spectrum Analysis J) alaaiul

4.00 T

60

N
-1 25 |-

Sec, of Column

| 125 |

4.00 D.SG;V A

(j(i
—— — ' __1 55 }__
' | Seg, of Beam

| 6.00 1 6.00 |

CdsY el A LS Frame J) sy o4 -1
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-1 Adlall iy g -1

Define ———— Functions ——— Response Spectrum
Al AGLEl) jedas
ol i aadid) 3 S0l

Function D amping R atio

‘d\ﬂ\ (‘u.n\ » Function Name |rs [os

Parameters Define Function Define Response Spectrum, Functicns
Seismic Coefficient, Ca 0.4 Period Acceleration
Seismic Coefficient, Cy 0.4 | | _add | Responze Spectra Choose Fuhction Type to Add
1] ~ 0.4 ~
008 1.
gg 10'555? |L|BI:E!? Spectiunm ﬂ
ns il =
1 04 i
1.2 03333 Click, to:
1.4 02857
Convert ta zer Defined -
18 21025 K < Add Mew Function... |
Function Graph
o M adify/Show 5pectum... |
| 0l
Delete Spectum |
11
Cancel |
Display Graph [421 . 0D0353]
Cancel

-1 oduda Jaent Alls iy a5 -2

Add new case

Define » Analysis Cases
- adll) aSLAl el
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Al sl JAS SUENIFPLEpIEEN
- : &‘M Analysis Case Data - Response Spectrum

Analysis Case Name |RS Set Def Name Fesponge Spectrum j

Analpsiz Caze Wpe

Directional Combination

- RINE \ oo ! . . todal Combination
5&‘ d\AJ‘ (“3,-.\ JLL.’Y\ (;’m \ u\.s 1Al " COC (" SRSS (" ABS (" GMC (" 10Fct (" DbiSum | % SRSS £ ABS

" Maodified SRS5 [Chinese)

B . . ey ,7 ’7 ’7
- Lﬁs:‘ LS d\)jjl\ J,).i\.i
Modal Analysiz Caze Diaphragm E coentricity

Loads Applied Use Modes from this Modal Analysis Case MODAL - Eeeemilsy Bl ,07
Load Type Load Mame Function Scale Factor Overide Eccentricities Overide..

|.¢.CCE| uz J | RS J |9 & Loads Applied

Accel 4.681 i Load Type Load Mame Function Scale Factar
[hecsl U ~l|rs = |[am
kadify
D elete tadify

Delete

™ Show AdvancedfLoad Parameters

U 1 E— DlreCtlon X'AXIS Other Parameters

Modal Dampinfg Congfant at 0.05 Ok

Cancel

Modify/SKow...

U2——— Direction Y-Axis

ol al 3 aplall Al

Laiall e 15150 50 oladl apaas
- Lidall Ja -3
Display -: J3& oo gl jlehal sy Run A e Litall da ot -

G AY) Jiluall 8 LS
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=" A\L};&A
JI @lily 4 0 5a e File J2A 0« Response Spectrum JV ala Jial éae Jl Al 3
Define ———— Functions ——— Response Spectrum

. - P W \ .t
i = -2 Al 4SLA
Function Damping Ral
Function Name [FunCt [0.05 .! d\ ..
Function File Values are LJA
File Name — B | o e sV
-
QJLQM e.u:\ J\A.\Ay ¢ Period vs Val
-
Header Lines to Skip n
View File ix |Spectrum fram File -

Function Graph \
\E“Ck to:
Add Mew Funchian, .. |

Maodify/Shaw Spectourn. |

Delete Spectum |

[ ooon

ak. I Cancel |
-DK Cancel

. Spectra A (e calall anl Lidl) ot -
Al sl Ja) 3 -
. alall Jala easa sell bl s 25 Display Graph & s -
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3- Time History Analysis

For the shown frame :-

Frame J 13 e J3Y 50 Jleal Al 3 o jsllaal
Time History Analysis J) alaaiul

4.00 T

60

N
- 25 |-

Sec, of Column

| 125 i
4.00 % 7
0. 56;
60
i
kererres kererres ___l 25 |___

Sec, of Beam

| 6.00 6.00

Cds¥) el A LS Frame J) aw) ol -1
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- adlal) (dy md -1

Define ——— Functions ——— Time History
- adll) aSLAl e las
allall JSE Ll

Al sl > o
" Function Name FLUNC1
Parameters Define Function L
1. Time Value

Period

Mumber of Steps per Cpcle ,207 | | . .
0. A (0. ~ Functions Chooze Finction Type to Add
Mumber of Cpcles 5 g$5 — ggg?s —
. . . \4 .
Amplitud 1. 015 0.809 Sime Function -
MR 115511 4 | J

02 UMIFTH
S 025 1 \
n3 0.9511 Click ta:
Carweert to User Defined 335 @ ggg?s - \
- == = Add Mew Functian... |

Function Graph

rodifS hove Function, . |

Delete Function

J FIML 1 1

_I
||
T
A uE —‘l;d \ A ak. | Cancel |

1 1 1P I

¥, ¥, ¥,

Display Graph 0.0,00

-: Modal Jmail) s ol A Jaamd -2
Modify\Shaw Case
- gl 4BLE) el Modal J) sl aey Sllh g

Define » Analysis Cases
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¥ ailill g ga i OK e Jaaal) o -1
. Add New Case il o4 -2

- @éﬁﬁu‘)gﬁa\eﬁgjdm\um\)@_bﬂ-3

Analysis Case Data - Linear Modal History

Analyziz Caze Tupe
Set Def Name Time History

Initial Conditions Analyziz Tupe

Analysis Case Name |TH

=
Time History Type
v Zero Initial Conditions - Start from Unstressed State s Linear {+ Modal

(" " MNonlinear

Time History Motion Type
f* Transient i

" Periodic
MODAL -

™ Direct Integration

Modal Analysis Caze

Use Modes from Case

Laad: Applied

Load Tupe Load Mame Function Scale Factor

docel v |[UT R | =R EE]

renl) s OLE*\ ot |
Delete

7 Show Advanced Load Parameters

Time Step Data

oo
e

Mumber of Output Time Steps
Output Tire Step Size

Other Parameters

Modal D amping Constant at 0.05 Modify/Show... L
Cancel

Analysis Case Data - Modal

Analysiz Caze Type

Analysis Case Name [MODAL Set Def Name [Modal =l

Stiffness to Use Type of Modes

« Zerm Initial Conditions - Unstressed State " Eigen Vectars

i &+ RitzVectors

Number of Mad l,’s:' \
urnoer ol odes J - ‘ ﬁ

M aximurn Mumber of Modes 12
’17

Minimum Mumber of Modes

Loads Applied
Target Dynamic
Participation
Load Type Load Mame  Maximum Cycles Riatios [#]

docel U ~|lo EG]
1 wy ‘ J_] -
' 18
Modify | Delete | Cancel

- 45 gals

sladl Jlaal &y abag¥) A3 Liial) IS 1)
o b LS JI s
Loads Applied

Load Type Load Mame Function Scale Factor

Becel uz J|F|S R4 |EET

Accel 951 :
M odify
Delete

Ul ——Direction X-Axis

U2——— Direction Y-Axis
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- Lidall Ja -3
Display -: J2a e Uil jledl oty g Run YA (e Wil Ja o -

Display »Show Forces\Stresses——— Frames\Cables
- e ge sale LR a5 4l ASLal) el -

Member Force Diagram for Frames

Caze/Combio

M‘ “\A e_._u‘_; Case/Combo Name |ACASE1 A

Multivalued Options

— =
" Time -
Component
" Awial Force " Torsion
LAJL@_E‘ L._LM\ @m‘ " Shear 2-2 " Moment 2-2
" Shear 3-3 ¢ Moment 3-3
Scaling
v Auto
" Scale Factor
Optiong

(WA t.sj‘; ej)':ﬂ Aol cYlaaly) W Fill Diagram
i I Cancel

[~ Show Deformed Shape

. Straining Actions J 84 e &y ) S5 5 -
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-1 () aa ABNas ailil) el -
- Al il ledal wslhaddl Frame Element J sl Joint J) Jlas) &3 -1
Display »Show plot Functions

- e sala LAl iy Al AGLE) el -2
Jaeall s and

c bl Frame J) s\Joint J) e adedl) 25 -1
ASLEN o2 JSA (pe 4l il el

.Define Plot Function e bzl -2
I it ‘\ Define Plat Functions... From 'D— Resst Defaults
< sl Frame J) s\Joint J) e aaladl) 25 -3 = B _ RestDetts |

Plot Function Trace Display Definition

e Al 4BLEl JYA el gt ekl o
W Heizontal [0 o
. . . . &g 004 v “Yertical 0. 0
Modify\Show Plot Functions e bl -4 [pokisl Sty = )
dm L.)A uJL@_L‘ "A}M\ @;m‘ -)17"3.;‘ ez:\ ﬁm )&Lj -5 Harizantal Flot Function TIME - : Yeried
.OK ez OK e:j dm‘ O:JA Selected Plot Function Line Options
[v Grid Overlay

0 0 0

Q-\JM\ Frame d\ }\J0|nt d\ LA"; :3!2“\ (,;’1:‘ _6 — Save Named Set. :
Add 2 Y1 AELE S e 4 il

- GL LS ) el Display ujr_ Lzl TR
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wr® TIME
3007

2407

oosa () alysas

S OS2 50 Aol o File 388 P g

18.07
12.07

60°
1207

1807

Ve
1.0 20 30 4EI 50 BU ?EI 80 EID 1DU

Jointd

0] -----

[_ox |

Gl e ABNas guililh) i

S

With my best wishes for you
Eng.\ Ayman

—/

Eng A Zohiery@yahoo.com
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