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Analysis Of Skeletal Structure
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2- Analysis Of Frames
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3- Analysis Of Multi-Story Frames
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Define ———»Frame Sections (

Rectangular Section

thﬁu)du.afjeig)

Rectangular Section

Section Name T Section Nome INTEDLUN Seotion Name EXTCOLLMN
Prapeties Prapety Modiiers Material P'”DE“'ES_ Property Modfiers Malerat — Propetties Property Modifiers Material
Section Fropatties.._| Set Modfiers... | mne Secton Popeties.. | Setodfes. | = Sestion Fropertes | el bodiiers. | oo -
Dimensiats: D P
Dimensions imensiong
1 b
Outside stem (13) 7 gt (@) e i Depth [£2) 8
Mutside flange: [12 ) 1.5 SN — Width [12] 4 width [t2] k|
5
Flange thickness (1) 01s E . 3
Stem thickness [ tw ] 0.3
T il
Display Colar ] Display Color ] Display Color [
Concrete Reinforcement Cancrete Reinforcement. .. Concrete Reinforcement..
m Cancel Cancel
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-:W\@MJ-3

%% «——Frame Element

Draw ——— Draw Frame\cable\tendom

«———Quick Frame

43 a1 30yl Uil andd sl amy Sl 5 yeaial) ausy o

aleall GlSa jlasl

» Assign

- b WS Support Jl cisagiay - tSupports J disa s -4

» Restraints
Fixed 2 5 4 sladll daleall jlial 3

» Joint

aliall IS il Edit

............................ lnear ] Radl
Inerements
dx 0.

a—

dy
4 o\;ﬂ\ Lﬁ J\)Sﬂ\ WAl 9

Inerement D ata

..J.A‘ QJJ J‘)SSM QL\\‘)A AAC 3 Humber |37
Shie¥) & Jea)

ok ]

» Replicate 4l 4l el -1 Lddall ) S5 Jes 4

aliall a8

] Firror ]

Replicate Options

ModifpsShove Replicate Options... |

10 of 10 active bozes are selected

[ Delete Onginal Objects

I:"Fa “ OLEAY) el

O malic 4o sana sl
Mouse Ju ba Jee (31,

Cancel |
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- Jaa¥) Jiy -5

For Uniform Distributed Load :-

Gl el sl »Assign » Frame Loads ——»Distributed
& osall Jall dad Jiaal oty

For Joint Load :-

Jointd) _Lial »Assign »Joint Loads ———— Forces
il e i gl slaiSU Giala Jaall dad JSl 2

- Jall -6

Analyze —»Set Analysis options——— Plane Frame sl -4
S LS dal sl s
Analyze —— Run Analysis or FS or | » .1, 2l sl Run Now JLial ai ils jelais

1-Deformed Shape :- - il lgdd) -7

Display »Show Deformed Shape (F6 e bazll 4)
2-Straining Actions :-

Joints Reactions J! Jlh!

Display —————Show Forces/Stresses %Frames/Cables a1 5 il el il g
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4- Analysis Of Trusses

ot
ot ot
o7 ot

! 300 ! 300 ! 3.00 i 3.00 i 300 i 300 |

-1 Cale Uasl) iy yi =2

Double Angle 150x150x15

Define——Frame Sections — Add New Property
(AUl andiall als) A0l AaLA) el

s cldlaaY) Jaal -1

‘m|\| m‘m h‘m‘m|—‘

=
=
o

Grid ID \ Ordinate | L\neType\ Wisibility |EubeeLoc. Grid Colar -«
1}
9

18 |

=

Display Grids a3

‘m|“|”"”|“‘”|“’|‘

=
&
=]

&
GidID | Ordinste | Line Type | Visibiiy | BubbleLoc. | Grid Color & & Oidinatss  Spacing
[ h

I Hide &ll Grid Lines
[ Glue to Grid Lines

Bubble Size  |2.4384

=

Reset to Default Color

‘m ”‘m‘”|“‘”|”|‘

Grid ID \ Ordinate | L\neType\ Wisibility |EubeeLoc.\ i‘
1}

4

Reorder Ordinates

ok Cancel

- ol LS cllaay) el

1

L.
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Double Angle Section

Section Name [MEMBERS <1 &M\ e—uﬂ\
Section Notes Modify/Show Notes... \
Properties Property Modifiers M aterial 1 I ..n - -
Section Properties... ‘ Set Modifiers.. | ﬂ Steel v —— t DJL—A Jam

Dimensions:

Dutside depth [t3) 15 &\.L:sl\ LJS.:J J\-\:\S\
Dutside width [ t2] 32 — L ’

(Steel)&\.iaﬂ\ 3ale aas

Select Property Type

Add Frame Section Property

Frame Section Property Tppe

Click to Add a Steel Section

[

015

|/ wide Flange

Charinel

| Steel j

Tee Angle

Harizontal leg thickness [ tf ]

Weilical leg thickness [ bw ]

s U \
=— Al AL el

Back to back distance [ dis |

A

Display Color r

Cancel

1- Drawing Upper & Lower Chord :-

Truss 3 (o> il eyl au ) o

Draw ——Draw Frame\cable\tendom

]

AL

Diouble Angle

1

Double Charr

1

Steel Joist

el Fipe Tube

Cancel

-r Lidal) aniy -3
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paiall jLial »Edit » Edit Lines—— Divide Frames PRSP RRAPT
Gladil) 2ae
L.?J:‘ LeS Laiall dS.:L c_ua:d Divide Selected Frames

o Divide into H Frames
Lazt First ratio |1 <

) A

(43 5lusie)

Break at interzectionz with zelected
Framez and Jointz

Cancel

2- Drawing Diagonal Members :-

Draw ——»Draw Frame\cable\tendom %, 3LLdl jualiall o ol

- b LS Support Jl cisasi 2y Supports J cinays

daleall S lial » Assign » Joint »Restraints
A slhaal) Aaleal) Hlial iy
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(Waiall Jde agie o) seda ¥ (As) -:@‘}aﬂﬁgﬂd&

raladl S jLial—» Assign —— Frame\Cable\Tendom —— Releases\Partial Fixity

BRI PRI
Assign Frame Releases - 0T )@L-\ﬁ

Frame Releages
-" 4l ‘\.2 JA.‘A Release Frame Partial Fizity Springs
N Stat  End | Stat | End
. = " Arial Load T
Ljuj.. ‘_\JL'“Y‘ \JA e‘ \ ﬂ -1 Shear Force 2 (Major] | [ | |
D Lﬁ}l"'“" ‘\Ls" Lf\ e ?JJ‘J\ Shear Force 3 (Miner] [~ [ | |
d\ Lh .~! Q._ijlmy‘ \.JA e‘ Ll é _2 Tarsion r T : :
o on. . . . Moment 22 [Minar] N
lisldl 4 Intermediate Hinge A [ o M33 a3l et S
[ MoReleases 1] 4 | LCancel ‘
_ == JLaal) JKia) -4
For Joint Load :-
Jointd) _Lial »Assign »Joint Loads ———— Forces

M&L.u aJwL} Z o@\ L.é dAAM Z_A:é d\AJ\ &j

- Ladal) Gy slaly

Define ——»Load Cases — »4dili yelaia
Oos) elall sl Modify Load e bially jiia 1 J) s
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-1 Jall -5

Analyze ——Set Analysis options——— Plane Frame _Lial i

Analyze —— Run Analysis or FS or | » .1, el a5l Run Now JLial i Lils jelats

1-Deformed Shape :- - il el
Display »Show Deformed Shape (F6 (e bazll )

2-Straining Actions :-

Display —————»Show Forces/Stresses —»[

Joints Reactions J! Jlh!
Frames/Cables sV 5l sl milis ekl

)

S)

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

-: Truss ¢Sy Lada) Ja ey
1-Options — Preferences —Steel Frame Design —— Design Code sl 28 jlial

2-Design——— Steel Frame Design —— Start Design/Check Of Structure

I e Y o) Safe Ll e alSall Sy O sll aaliadl 5l g AELEN Jaul o) sl Jay 38 sedayg dad) A gali yall Tay
OV e2a
=N el — -1 Al AL ek e ol e Double Click dee i

Design Cade ISC-ASDSS Dresign Section w1835

COMBO STATION /----MOMENT INTERACTION CHECK----- //-MAJ-SHR.- - -NIN-SHR-/ S 3lend Sloem Cleek Dola_AISC-A3002
1D Loc RATIO = 4¥L + B-MAJ + B-MIN RATIO RATIO L e TP =
Uniz (Tonm L =
D3TL1 o.oo0 0.606(C) = 0.606 + 0.000 + 0.000 0.002 0.oo00 AISC-ASDRY STEEL SECTION CHECK
DSTLL 1.64  0.861L1(C) = 0.605 + 0.006 + 0.000 0.000 0,000 il R
DITLL 3.28 0.605(C) = 0.605 + 0.000 + 0.000 0.002 0.oo00 T
D3TLZ 0.00 0.606(C) = 0.606 + 0.000 + 0.000 0.002 0,000 1ighH
STLZ 1.64 0 = 0.605 + 0.006 + 0.000 0.000 0.000
D3TLZ 3.28 0.605(C) = 0.605 + 0.000 + 0.000 0.002 0.oo00 Frame : 1@ Design Sect: WEX35 1
K Mid @ w.T0 resign Type: Drace { -3
¥ Hid o w.eow Frame Type : Moment Hesisting Frane |
Z Mid  : 7.pnn Hect Class @ Hon-Compact
Length @ 3783 Hajor fxis @ 0,000 degeees cosnterclockwise from Tocal 3 =rypa
Loe : 1.1 RLLF : 1.880
M adifysS how Dwvernurites Dizplay Details for Selected Item Dizplay Complete Details e 1
5 — Area @ D.ea7 SMajor @ P.WhILC- 04 rHajor @ 0179 AUMajor: 0.003
Overwrites Tabular Data IMajor : 2.123E-04 SMinor : B.AS7E-05 rMinor : W.H31 AUMinor: .03
IMinor : &.36HE-B6 JHajor @ B.BE1 E I PIEIRTIIV.1SH
Stulssheet Defaul Ty BN ZHinor @ 1.321E-k Fy : 25310.507
leshest: Defaul
OK Cancel Table Format File STRESS CHECK FORCES G MOMENTS
Q Q Location ¥ IG5 nez vz vi ]
1.am1 —z s n.nos w. w. w.ann o ann
PHH DEHAHD/CAPACTTY RATIO
Gouerning Total P HHajor Hrdnoe Ratiom Status
Equation Ratio Ratio Ratio Ratio Limit Check
{H1-1) L N R N T T .ysy UK
- e . AXIAL FORGE DESTGH
a4 a4 > v fa ra re
we = Force stress  Allowable  Allowable
nxial ~E7.753  W76.360 B575.767  15186.304
HOMEHT DESIGH
H [ Fh Fe [ K 1 &h
Homent stress Allowable Allowable Factor Factor Factor Factor
Hajor Homent 0. 064 67.997 12865 J47 311186423 1.000  1.000 1000 1.000
Hinor _Monent u.uun D.OUW VHYEZLEED Vs 5eE 1. 00 1. Ba0 1. Wi

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

' E all skeel frames passed the stress/capacity check.
-

Lol oS Al el Al yualiall JS cilS 13
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Beam Examples :-
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Frame Examples :-
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Truss Examples :-
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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 kg\m2
Covering = 150 kg\m2

-r cldlaay) Sl -1
X=0,5,10 Yy=0,4,8 Z=0 - b WS clgilaa) Ja) L

(I aSH e Und) = cileUall) iy 5 -2
Define ————Frame Sections ——25*60 ¢ iy ja5 &4
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Shell Section Data

Section Name

Section Motes

Type
" Shell - Thin
" Shell - Thick
" Plate - Thin
" Plate - Thick
" Membrane
" Shell - Layered/Nonlinear

Modify/Shaw....

Diizplay Color |_<—2_£m‘ Q)j

Define

(Ao clellad)  ar CleUalll iy s -

Area Sections

Area Sections

Sections

A

Mal\:e:tjrialName _+ |[4000Psi =] < &M‘ .0-31-0 t .
I aterial Angle ’07

Thickness
Membrane [ :\LM\ a-,’&
Bending [l 3

Concrete Shell Section Design Parameters

Modify/Show Shell Design Parameters... |

Stiffness Modifiers

Set Modiers... |

ok ]

Cancel |

Select Section Type TobAdd

| Shell -

Click, ta:
Add Mew Section...

| aaa &M Jac

|2 5 9 &M d“":’

P

Add Copy af Section. . |

Modify/Show Section. . +/

Canhcel

-:L.’Z.'\AS\@MJ-3
_:C'_\\)AS]\PMJ-']

‘%% «—— Frame Element

Draw ——Draw Frame\cable\tendom

«— Quick Frame

LY AU ke il e ansy s
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-" Q&M\ A ) =
#—Draw poly area
Lass & e S) A gleay adaBll) s

«———Draw Rectangular Area
O e shaay 41D s

#:l«——— Quick Draw Area

Draw Quick draw Area

ay) Sl yeldad - Y slo i) any

Properties of Object (%]

T

L) Ul ks Aba ) a Sg

- baaeY) (dua ¢ -

Hinges & e 3Vl cana g o

saac ) Sa Hlal »Assign » Joint »Restraints
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= Jaa¥) Jiy -4

0easa sall Dead Load J 48laWU aaall JleaSU Jaast Al Cay yos ) - Jeaadl) ¥l iy 2l -1
Define ———Load Cases _ I AL e lud

Define Loads

3aaa Joead Alla A8l

Loads Click. Tax |
Self wWeight ALt A
5 Add Mew Load T
Load Mame Type M ultiplier Lateral Load - - 9 -
M I ) ‘U\A At X
d...m;J\ A Ly LIVE Modify Load +—1— St e JMA-' d-\
2\4 S l S\ DEAD DEAD |
Delete Load H——gﬁﬁf M ‘dlA LJJA
Show Load Mates. .. |
I:ancel

ANl Jlaal -2
Dead Jreaill dlla & daiia 55 mali pall A e dolias o5 4130 (55 -1
0 Dead Jseaill Alls & 42a 5 2 s Covering J s -2
O LL bl Als S amingaihg Live Load J) ¢)s -3
Covering = 150 kg\m2 L.L =200 kg\m2

Sl LS DUl Jlea) JIAY) S
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a3l jlasl »Assign Area Loads ——— Uniforme(Shell)

-+ aalul) AL >@J=.\3'"'

Live Loads J' J\. Covering J! J&a
sz Uit Ll Area Uniform Loads
Load Caze Mame Ihits Load Case M Unit
nad Caze Mame hiitz
+ ~ Ton.mC = “ g
2 g— Jaaadtl) ddla +|[oEeD =] TonmC v
nifarm Load Optiong - T Do
Load |27 " Add to Existing Loads it oa plians
e > " Add to Existing Loads
Coord Sust GLOBAL - {+ Replace Existing Loads dA;M 419 Load 13 ?
nord System - - Coord GLORAL - {* FReplace Exizting Loads
L Giravit - " Delete Existing Loads oord System
Direction i

!== S\ ol > ! b Dirastion Gravity - " Delete Existing Loads

Cancel
== Cancel

- Q‘QASS‘ Jlaal =3
bl IR (e Al 2 1S e A1 (55 -2
- (o LS Tl sa) (55 Aad il ) i) gl (55 -2

W=tw*hw *y t\im

tw

Jailad) dslas hw — kil gla ) Y > shll e il G54l
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b LS @l Sl Jlaad Jlaal 25

Gl sl sl » Assign —— Frame Loads——— Distributed
-r Al AELEl) yelat

Frame Distributed Loads

Units
Load Caze Name DEAD ﬂ |T|:un, m, C ﬂ
Load Twpe and Direction Options
* Forces © Moments ™~ Add to Existing Loads
Coord Sps |GLOBAL -] * Replace Existing Loads
Direction |Gravit_l,l j i Delete Existing Loads
Trapezoidal Loads
. 2 3 4.
Distance |0 |0.25 [0.75 [1.
Laad [ [ [ .
*  Relative Distance from End-| ™ Abzolute Distance fram End-|
Uniform Load
t) \yd‘ LSAAM "\.A:\é Laad 0.9 SRR Cancel

-1 Jraall) ¥l G 2aal) 4

Define ———»Combinations ———» Add New Combo
- @lﬂ\ A 5LA >@_E.\ﬁ'"'
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Response Combination Data

4_2 9= s Q Response Combination Name working Response Combination Name Ultimate
Hotes Modify/Show Motes... Hotes Modify/Show Notes...

Combination Type

et o4 Ultimate  Jb axesadll IS 1 ootk | —
LL Linear Static 1 LL \L ar Static |1s
-1 I 1 &= Y Scale Factor J! | 2= g

Mdfy M
1.4 For Dead Loads

1.6 For Live Loads

Lingar Add = Combination Type

Define Combiration of Case Results

Working Ultimate

Jall 4ada ol ) calladll Al oy -, cl\l.hﬁ..d\ Al -5
ALY a)l o Edit —Edit Areas —Divide Areas

Q)

S)

Eng.\ Ayman Abdel-Salam El-Zohiery
Eng_A_ Zohiery@yahoo.com
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de Selected Areas

-
- - ‘ ! =\‘ x 2
X & I Dl+\‘ ‘ﬁ JM (] - ‘ W —————— P " Divide Lrea Into This Number of Objects  [Quads and Triangles Only)

Adga gl S el Jal A Gl apedlt

Gridsd) e Ao cladlll apudi

-r dald 4l gals

e (Ao LAl Lgasedl aly &) yasl)
adl)

—
——

* Divide &rea Into Objects of This Maxinum Size  [Quads and Triangles Only)

Along Edge from Paint 1 to 2 5
Along Edge from Paint 1to 3 g

" Divide Area Baged On Points On Area Edges  (Quads and Triangles Only)
Points Determined Fram:

-
-
-
-
-

——

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

Local Axes For Added Paints
[ Make same on Edage if adiacent cormers have same local axes definition

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

Restraints and Constraints For Added Points

[ Add on Edge when restiaintz/constraints exist at adiacent corner points

[Applies if added edge point and adiacent carner points have same local axes definition]
[T Add on Face when restraints/constraints exist at all cormer points

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

Units

Ton, m, C hd

Cancel

Analysis Options

Aeailable DOFs
U< [ uw W UZ W R W RBY [ RZ

Fast DOFs

Space Frame Plane Frame Flanes Grd Space Truss

Ok

Cancel

-1 il ekl Jadl -5

Analyze —»Set Analysis options

S = &

Access Databaze File

[ Automatically zave Access Databasze file after analyziz

#Z Plane =7 Plane

= | [-]

!

Plane Grid sl &

. (Run) &3 a2y Jadl aly g
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1- Deformed Shape :-

Display ——— Show Deformed Shape

(F6L“5lcw‘j‘)

Caze/Combo

EETR -

Caze/Combo Name

('“
: —
Scaling
v Auto
" Scale Factor

Area Contours

[ Draw displacement contours on area objects

Options

ém‘)!\ W\ JL@_L\ — [ ‘'wire Shadow

[v Cubic Curve Cancel

- i) leda) *

W Juadias

2- Straining Actions :-

— s Joints

» Reactions J) el

Display ————»Show Forces/Stresses +———Frames/Cables ——» <l Sl il ekl

L »Shells

»aa>Ll) c.\\_u )L@L\
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- il padl) o agall ledil

3D J! i Beams J _leb! iy

Caze/Combo
Case/Combo Mame |DE.-'1'~D -
—
- =
Component
" Awmial Force i Torsion
" Shear 2-2  Moment 2-2
¢ Shear 3-3 " MMoment 3-3
Scaling
e Ao
¢~ Scale Factor
X Options
ad el [
\A v Show Walues on Diagran Canoel
{a}\)’j\ [ Show Deformed Shape

-oaeY) e Reactions J) Jyd!

Caze/Combo

M\ dlé ——» Caze/Combo Hame DEAD -

.
Z I—r

Type
Iv Show as Araws

X-Y Plan J) 8 4ol jledal oy -p Adadal) e agial) JLehil

v

M11
M22

v

X-Axis olail b wludll day
Y-Axis slail b cludll slagy

Jaul 3 ga sall o) V) day p5 A (e a5 32l ad e @ 23l 23 s Contour Lines JS& e (o5 a g 32l

el (e (e Range o a os) JS8 45LA
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Member Force Diagram

Casze/Combo

Component Typ
Case/Combo Hame Ulkirnate - & Resultant Forces
" Shell Stresses
-
i Conecrete Design M 1 1
Component +
i & F11 * w11 W13
= i F22 - Ma2 w23
& |7ﬂ « F12 M2 C WMax
& FM MM
Contour Flange " Fi " kMi
Min w |1.24 Py
Set To Default Conl ange |
Strezs Averaging
 Mone
& At Al Jaoints - R I3
" Ower Objects and Groups M‘ ﬁ dhé‘
Mizcellaneous Options
[~ Show Deformed Shape
—
[n];8 I © |

70 105

adadll S a9l s
el 8 ae 10 LhE Al 6 oS5 A3l (8 4l 8 S (e daa (a8 S
As=6*0.785=4.71 cm2 Ts=12 cm

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

o zUag Al hlidl daad 2y Max & Min Range J) 2 (-1.34 5 1.34 ) 4wl s3a Jial a4
M22 la o shaall il S5 s
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--Excel JJReactions J/ gail

File » Export——— Sap2000 MS Excel Spreadsheet.xls File
-1 Al 45U el

Edit

=[] MODEL DEFINITION (D of 58 tables selected) Load Cases [Model Det

=0 System Data Select Load Cazes...

# O Property Definitions 1 of 1 Selected
# [0 Load Definitions

+ [ Other Definitions Analysis Cases (Results) ! - “ MIA Jbz.;\
#-0 Analpsic Cage Definitions Select Analysis Cases.. | fF—————— - -

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

#-[0 Frame Assignments Madify/Show Options...

#-O0 Area Assignments
#-0 Options/Preferences Data O ptions

#-[0 Miscellaneous Data r - . -t
=B ANALYSIS RESULTS (1 of 16 tables selected) P ﬁJAAAM JS_I LJLQM Cqﬂ

=& Joint Dutput
#-[0 Dizplacements

1 !~ ‘ Pt-B Fieactions
J =0 Jaint Mazzes ™ Expose All Input Tables
#-0 Element Dutput

i H tructure Output Named Sets
ReaCtlonSd\ - ’ Save Mamed Set...

__Shon Hened 6et._|

Cancel

el aas 3aee ) aneat 21 Reactions J) Leds Excel J)4dls jelass
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Analysis Of Solid And Flat Slab

+D

-]

)

]

| o ! 7]
I =
T - i | 1 -
£ T _’r,ﬂ:‘ ¥ ‘ ‘-r -
(B %_T P % @
1 1 -, i i

Ty WY A + ALL]

T

P < DNV | R-F1 0 -

For Slab:-

ts=12cm Solid

ts =20 cm Flat
For Beam:-
b=12cm t=60cm
b=25cm t=60cm

Live Load = 200 kg\m?2

Covering = 150 kg\m?2

Required :-

1- Design Of Slab
2- Design Of Beams
3- Design Of Columns

50
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? 97 7 999
O = ' ' -
s e g
© > e ©
©—1solid Slab - ®
O f— - ®
® . - = ®

Flat Silab

o S
o1 ®
O ) | — 0 °

®© ® o o ©@ ® OO

Statically System
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- aldlaay) Jia -1
X=0-175-4375-6-85-11.875-13.375-15 -

1 575 -1 65 12 Define Grid Data

Edit  Format

Y=0-0.75-15-425-55-71-7.75-825-9-12 S [l

Grd D

X]

@,
ar

GridID | Ordinate [ Line Type | Wisibiity | BubbleLoc. | GridColor =
1 0. Primary Show Start
Z — O 2 1.75 Primary Show Start
- 3 4375 Frimary Show Stat
4 E. Primary Show Sttt
5 85 Primary Show stat
3 11875 Frimary Show stat P
7 13375 Frimary Show Sttt
g 15 PFrimary Show Stat R -
' Grid Datk; Display Grids as
GridID | Ordinate | Line Type | Visiblity | BubbleLoc | Grid Color -« & Ordinates ¢ Spacing
1 0. Primary Show Start
2 0.75 Primary Show Start
3 15 Frimary Show sat [~ Hide All Grid Lines
4 4.25 Pr!maly Show stat P B Bl e B s
5 55 Frimary Show Sttt
3 71 Primary Show stat
7 775 Primaty Show St Bubble Size  |24384
[ 3 Primary Show Stat P -
Z Ginid Dt
Reset to Default Color
GidID | Ordinate | Line Type | WVisibiiy | Bubble Loc. | ﬂ
12 0. Primary Show Start Reorder Ordinates
3
|4
L5
| B
.
N El

- GileUadl) iy @t -2

() sl e Lad) (a3l e L)
Define ——— Frame Sections Define Area Sections
| faﬂfﬂ\ «lﬂffﬂ12*6(3 gtkswweu -1 - b LS el Cay e oy
At GlaSll 25760 gl oy o oy S5 -2 Solid +ts = 12cm
0.001x0.00 142 sl &l paSl) g Uad Cay o o34y S5 -3 Flat »ts = 20cm

52 Eng. \ Ayman El-Zohiery



For Slab :-

Draw

Quick draw Area

<«——Draw poly area
SESI ) ol M dga slaay aladUl) ani

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

i ]«——— Quick Draw Area
Clilaay) Jals aday aus )

For Frames :- - Lédal) )y -3

Draw ——— Draw Frame\cable\tendom

%% «——Frame Element

%"'%.4—Quick Frame

sac ) LAl

La HLia) A geudd &l g 320e D Group Jee &
- JDA (e D 2ay

Select ——»Select —— Groups

Group J awl aladiul o

-: 3 Group s

»Assign ———Assign To Group —— Add New Group
i Al AELE) jelatd

Group Name Columr|
-

Group Uses 4_; 9 A Qn \
[v Selection [v StatichL Stucture Stage * :
[v Section Cut Definition [v EBridge Responze Output
Iv Steel Frame Design Group [~ Auto Seismic Force Output
[ Concrete Frame Design Group [~ AutoWind Force Output
Iv aluminum Design Group
| Cold Formed Design Group [v Masz and Weight Output

Check/Uncheck Al
Diigplay Color .
OF. | Cancel

53 Eng. \ Ayman El-Zohiery



DA (e 52 Y Sa sl

»Assign

Select ——»Select —— Groups

-: ddes ) dua ¢

» Joint » Restraints

1

Hinges L;s: 3ac Y| Cana ¢ o

Al Flat Slab ) 4l 4es 5l &) jesl) alassinl 24
JEaY saa gl alus Il o) G Laale dadl gl Jlaal JAaY

«—oFlat Slab

= Jaa¥l Jlia -4

Aigled) A B Las
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Jad) d8a 3ol 31 Gladll) A o3 :

-1 GUaD) Al

aUasl s L Edit —— »FEdit Areas —»Divide Areas

" Divide Area Inta Thiz Number of Objects  [Quads and Triangles Only)

@ Divide Aea Inta Dbjects of This Maximum Size  [Quads and Trianalss Only)
Aleng Edge from Paint 1 to 2 5
Mong Edae from Paint 1 to 3 5

" Divide Area Based On Points On Area Edges  [Quads and Triangles Only)
Points Determined Fram:

o
=
=

=
=

.

——

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

Local Axes For Added Points
[ Make same on Edge if adiacent cormers have same local axes definition

I~ Make same on Face if all comers have same local aves definition

Restraints and Corstraints Far Added Points
[~ &dd on Edge when restraints/constraints exist at adjacent cormer points
[&pplies if added edge point and adiacent comer points have same local axes definition]
[~ Add on Face when restraints/constiaints exist at all carmer paints
[Applies if added face point and all comer points have same local axes definition]

-0 aalul) agLad) yeJarid

0.5x0.5 Al diaaall ciladll) ﬁuﬁ & -1
0.3%0.3 Siasky 4y 5SS AL a5y -2

dbaaa) cL G Continuity 25a axd il g
Ag a3l g

Analyze__,Set Analysis options

- ol gkl Jall -5

Ayvailable DOFs

Plane Grid sl &

 u= I Uy W UZ |« R« W RY [ RZ

Analyze —— Run Analysis or F5 or | »

Fast DOFs

Space Frame Flane Frame Flang Grid Space Truss

dall il o gad Run Now L) & A3Ls jelaid

»Z Plane

Access Databaze File

[ Automatically save Access Database file after analysis

Analysis Options

OF.
Cancel
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Al e @ L L [ [ TR R TN AR T TS R ]

M1 M22

o el e agiall G ge

: - View ——Set 3D View
il e 8 A
2 ‘ \E_L_J__J/ o ‘—-‘—u—g.u—" 4&
Al
s g E
- Q B
g 3 - e AP
2 i h N\ g R e kS
g E 3 - N 5
- ; }1 ﬁ-r——_‘/r)" e
T -l LD 5
" '
. g ]
g 2 § : - % E /% ¢ _ g 4X Yiew Direction Angle———— Fast Yigw——
z S A S N T S W ‘ - [1a0 gplan
B - 3d| =y
£ . :l .
. i . i 4—)})5‘ l—\w\}J |35 = Elewation | 12
47.\“\)5‘ Q—i“)AS.“ 43135\2“ (—I\)ASM In—g Aperture
QK I Cancel
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- Excel J S Reactions J/ gtaif

File » Export——— Sap2000 MS Excel Spreadsheet.xls File
fou (kgfem2)= | 240 [ No of floors |
fiy (kalem2)= 2600
| Dirm. Of uzed bars(mm) I
Pu=0.35fcu Ac+ 067 fy Asc
Joint F1 Ritotal] [Actcm2)] bicm) | tlem) [timodell] Model | Asticma)] As2{cm2)] As{mac] | Moof bars
Cd 5.70 7821 | B73.76 30 25 40 5.39 1080 | 10.80 10
c22 B.52 89.95 | 806.11 30 30 40 B.45 1080 | 10.80 10
19 826 | 10884 | 975.08 30 3 B0 7.80 1080 | 10.80 10
c21 1027 | 13583 | 121421 30 45 B0 C-1-| 37 1080 | 10.80 10
C18 1067 | 14083 | 126167 30 45 B0 1009 | 1080 | 1080 10
1 1184 | 18762 | 141211 30 &0 B0 17130 | 1080 | 1130 10
C15 1185 | 186.36 | 140082 30 &0 B0 11.21 1080 | 1.2 10
12 1305 | 172.26 | 1543.29 30 g5 a0 1235 | 1440 | 1440 14
C17 1282 | 169.19 | 1515.74 30 g5 a0 c-2 1213 | 1440 | 1440 14
c20 16.20 | 213.82 | 191553 30 65 a0 il BECEEE BT B 14
c2 1768 | 233.43 | 2091.31 30 70 a0 1673 | 1440 | 1673 14
ca 919 | 121.28 | 1086.51 30 40 120 8.69 2160 | 216D 18
5 1089 | 143.80 | 1289.34 30 45 120 10.31 2160 | 216D 18
C16 17.70 | 23361 | 209292 30 70 120 1674 | 2160 | 2160 18
3 18.34 | 242.08 | 2163.52 30 75 120 1735 | 2160 | 216D 18
9 1877 | 247.72 | 221930 30 75 120 c-3 1775 | 2160 | 216D 18
c10 2389 HME4 | 282573 a0 95 120 " 2261 2160 22 67 18
7 2437 | 32162 | 283141 30 100 120 2308 | 2180 | 23.08 18
C11 2420 | 31950 | 2862.36 30 100 120 2290 | 2180 | 2290 18
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(el ———¥!) Foundation

a1 g
|
Shallow Foundation Deep Foundation
daatan bl Adiae Silulul
- Footing =148l - Piles (&)isAd
- Raft EWAL|
-1 ) £ o8 TR duis
i1 : — <0.67 Footin
Ladal) 5 rooting

_ Stress
Stress= LAl dalae ::> W __ , 0.67< --<1.0 Raft

L » >1.0 Piles
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Analysis Of Raft

0

W

18,
£, Ty ¥y TR T
e " : :
:. v nd i o 0 Design The Raft Under
h " The Shown Loads :-
e o —+1+& t=80cm
W -
M 1ar - el kil
iz 1 T© B\C=1.25kg\cm2
'1.,5.,‘.1 n Tk Tl
18 bin!
nT AL W it
Hi | | A
A0 [& fula}
biiks ‘ID"'. i
—+ @ - 7 i @
| |
4T | 1y ALl | TR ! T 1y TE+

®

0-4
0—1

X
Y
Z=0

®

®

e

Q)

0

.26 -588-8.5-11.88-14.76 —15.76
24-39-512-74-8.0-8.62-10.84

-1 b LS aldlaay) JWa ol

($)]

9
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Laial) anay -
Quick draw Area

Draw

<«———Draw poly area
Lol GG (e JiS) e slaay a3l an

<«——Draw Rectangular Area
Crithads A slaay 4l o

#l«—— Quick Draw Area
CLilaay) Jala adad auy

(A clelhd) L cleUall) Ciy -
* Define Of Slab Section :-

Define Area Sections
Raft »ts = 80cm

o 10 L2 S pamady Gua

For Joint Load :-

Jointd) sl »Assign

=1 JLaa¥) S|

»Joint Loads ———» Forces

33c 3 Total Reaction e 3)be Jual¥loda g Qllidly Z oladl 8 Jasdl daid JAI o g

1- Divide of Slab :-
all®

-2 Aol aseads

—Edit —— Edit Areas ——— Divide Area 3t 0.50x0.50+) ) ) SUaSLll andi 24

- Ay il Chua ¢

- b WS Spring ' K Jl4ed 585 Spring Support Wl e 4 il Cana 5 a4

60 Eng. \ Ayman El-Zohiery



K =1000*B \C * Area Of Mesh

B\C :---------- (Kg\cm2) 4l alall agal)
Area Mesh------------- (0.50x0.50) M2 _jsuall i) dabus | K-=---Spring Stiffness (tim)

-: Spring J! J\.
Joint J) Js Jlisl — s Assign ————Joint ——— Springs—— K J 48 JA

Translation 3 & 4 s 4 Spring J K JI 4ad Jia) o3

;) el g Jad) *
Analyze » Set Analysis options ———  aJull 45Lal) el )

Analysis Options

Availlable DOFs
W I Uy W UZ » R » BY [ RZ

PI G .d 1 &0 ‘ - Fast DOFs e
a ne rl J -~ e“:‘ Space Frame Flare Frame Plane|Grid Space Truss
ﬁ ‘ ‘ _. .............................. ‘ Cance'
#Z Plane 2 Plane

Acocess Database File

Analyze —— Run Analysis or F5 or »

[ Automatically save Access Database file after analysis

dallb el 2 8d Run Now sl o Adls jelats

I | -
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X-Y Plan Ji 8 4l jledal 25 -p 4dall) o agiall Jghi)

M11 »  X-AXis olail & midiall sy
M22 »  Y-AXxis ol A& maludll sy
G WS GlaBlll Alls 8 WS apanatl] oy
Check Of Soil :-

- Excel J J2& 5« Springs J e 25> s« Reaction ol Al o4

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

deluaad) 3L H Al ela 300 ) 24 Unsafe oS 1305

For Raft On Piles :- G A claly dlis g 351 5a Ao 0 3 pal) Adll gl
chadd (35 all (Sl ve Springs J) gy o oS dnlad) Gl gdadldl i ) S5 W5

- WS Spring & K J 4 5855 Spring Support Wil e Gl sl Caa 53 2y Sua

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

L Pile Length (m)
Gl Jeais ) e 1 B Y AY 5 Springs J (2 Reactions J) aass iy
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4,00

Analysis Of Plates

Beoam Cross—-sectlon

File

For Slab:

ts =20 cm
For Beam:-

b=25cm t=60cm
Live Load = 200 kg\m?2

Covering = 150 kg\m?2

» New Model

l_2 00— 400 |

63

- aldlaay) Jia -1

-" -\,4493‘ é\h‘;’\ eﬁj JQS&‘ 335 dil alaid

Quick Grid Lines

Cartezian Cylindrical l

(==

Grid Only «—— _uia) i

Girid Only
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Define Grid Data

LAl a8 5 jlei) adal 1 o LaS aldlaay) Jia) Al

il faa) A
Cartesian Cylirdrical 4_)— =

Units Giid Lines Coordinate System Mame

‘Tnn, m, C j Quick Start |G|_E|EA|_

R Grid
GrdID | DOidinate | LineType | “isbiity | BubbleLoc. | GrdColor = Number of Grid Lines
1 il 0. Primary Show End B
2 2 1. Prirmnary Show End along Radius E - o
3 [x) 2 Primary Show End I ¢ [ :l Al 39 ’n J )c
4 4 3 Primary Show End R along Theta 13 I
5 5 4. Primary Show End I
G 15 5 Primary Show End along 2 1
7
8 | ; =
T Grid Display Grids as Grid Spacmg
GridID | Oidinate | LineType | Wishiity | Bubbleloc | Grd Color « + Oidinates ¢ Spacing alohg A adius 1 e . .
1 i 0 Frimary Show End . o . \ < !Lﬁ‘ P
2 [ an Frirmary Show End _) d‘ a A\ slong Theta [deg) e < -
3 [ &0 Frirmary Shaw End B [~ Hide &) Grid Lines Jw :
4 14 an Primary Shaw Erd R
5 15 120 Fiimary Show End I= / alang 2 3
& 16 160 Primary Shaw Erd )
I 1e0 Primary Shows End N BEEbEED | First Girid Line Location
8 ] 210 Primary Shaw Erd I ~
Z Grid Data i 0
Reset to Default Color along Rt
GidID | Owdnate | LineType | “isbily | BubbleLoc, | -
1 21 0 Primary Show End alotg Theta [deag) 0
— Reorder Ordinates
3 along £ 0.
L4
L5
| & |
7 Cancel k. | Cancel |
| & | [

- Gl Uadl) iy wd -2
- &) st cleUad .

Frame Sections ——25*60 Ui —ay y=i aiy
- Z\.EM\ cleUad -

Define

Define Area Sections ——— 20 cm 4nAS Cay 25 &4
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For Slab :-

Draw Quick draw Area

<«——Draw poly area
I g L& ¢S A slray kD

Cpls A slaas 4D} e

i ]«——— Quick Draw Area
iyl Jals 4kl au

<«———Draw Rectangular Area

For Frames :-

-:W\@u)-3

Draw ——— Draw Frame\cable\tendom

b oy %% <«——Frame Element

%"'%.4—Quick Frame

- b L Jes af el g ) sl (a5 A any (Saall (1

-1 dald 4dh gals

-t ol LaS Aan a3 M) ALY (e ¢ 5ol Local Axis delaall slaal) b oy -1

a3l sl — 4 Assign ————Area

ada3ll) lial—» Assign

-1 oYy A o gagee (158 (3 ) Ll -

Reverse Local 3

-: Radial Direction J! 83l (2 0158 (1) Lsaadl -

Area — 3] ocal Axis

433 15 Jeall A3 JLA Ay g

Radial & Tangential J! sladl 8 423Ul agall §585 As Al Jus o
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raliall L) »Edit

Radial Replicate -: (b LS cilladall g <l jasl) ¢pa ¢ Jad) 134 ) S5 a1 -2

» Replicate fizplicale

&SSJQ\JAS}‘OAJSSJ‘JSJAQ*
11 2= Z-AXis s J clladyl)
A3 30 JS Add

Limear o Hadial ¢ Mirror
“'\ﬁjm‘ 4.5:‘ :', “ ‘)Q_E’_"é Fotate About Line
> (" Paralleltos ¢ Paralleltay 0 ParalleltoZ ¢ 30 Line
Intersection of Line with > Flane
% |0 v o
| |
Increment D ata Replicate Options
Q\f Ao MNurnber |11 Modity/Show Feplicate Options...
\ - \ Andle IS‘Di 4 of 4 active boxes are selected
J J [ Delete Onginal Objects
ak. | Cancel |

Hinges & e sVl cana ¢ 2

-1 daaeY) hma ¢

8ec Y e JLAA »Assign » Joint »Restraints
-t JLaa¥) Jlu 4
ALl ) (8 Las
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-l ledils Jadl *

Analyze ——— Set Analysis options —— | ..cueoor

W I U » U2 » RBe v BY [ RE

Cdall el o id Run Now sl o 43ls e laié

Fast DOFs
Plane Grid Jl—lb.:. 2 \ 63:\ ------------------ Grld ------ : Space Truss QDK
ﬁ ‘ ‘ @ ‘ Cancel
#Z Plane 2 Plane -

Acocess Database File

An a I yze e Ru n An a IyS i S O r F 5 O r | 3 [ Automatically save Access Database file after analysis

| = | =
-1 ALY o agdadl Jledi)
M11 » Radial o3l & zalodll alagy X-Y Plan J & a3l el a5
a LS i) s 6 LS apaail) o
M22 » Tangential ol & zaludll alayy i ' @ = =
( 9
(0
Eng.\ Ayman Abdel-Salam El-Zohiery
Eng A Zohiery@yahoo.com
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Plate Examples :-
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-: b WS Cartesian sbill ) Cylindrical (flas) alis d3Lay -; dals 4dh gala
252 gal) an ik (X & Y) gale dalatiall AUl a0 oty -4
- b LaS aa Alaa) U5 Jee oy 22
Define — Coordinate Systems\Grids —— Add New System

X &Y & Z ad JB BDIA (a agall) AU S pal dpedlly paad) AlaaY) aUATH 38 e paad a3 -

Coord System Location And Orientation

Coordinate System Mame

|C5vs

Optiar
o CRk's

Origin Location

Global ¥ o
Global o
Global Z o
Origin Qrientation - Fotations in Degrees
about Global Z o
about Global ' o
about Global X" o

ak | Cancel |

LA Akt syl dEls yelan

Grid Lines l
Quick Start. . |

Quick Grid Lines

Cartesian

Coardinate System Mame

E5vst

MNumber of Grid Lines

along R adius 4

along Theta ’?7

along 2 ,57
Grid Spacing

along Fadius ’57

alohg Theta [deq) ’?ﬂi

along £ ’37

First Grid Line Location

along Radiug 0

along Theta [deg) i}
along 2 lﬂi
ak | Cancel |
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Example :-

For Slab:-

ts=12cm Solid
For Beam:-

b=25cm t=60cm

Live Load = 200 kg\m?2
Covering = 150 kg\m?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

¥

e Z
8 l].}u é < -52 JJAM kJ.aA.\ L_Ij.uuA 8.
B V- N
v,
v M
o .
°. W, ¥ < JJJ\ e o
™ % 7 S
— £ °
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3.00

2- Three flight stairs :-

21

pan | RN WY
/./
% %
\«,T» <
. (1.05) <o smsil
Y,
v M < (000)‘—’}“‘M
Y- ;
T 3.00) s g
Sl S ala

1.05

0.00
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3- Helical Stairs :-

For Slab:-

ts = 20 cm
Live Load = 300 kg\m2
Covering = 150 kg\m2

-r cldlaay) -1

--—\‘.,“. - 1",- "~
-t ol LS cilaa A o -1

X0,2,4 Y 0 Z 0

- b LS il fpa 28 e Frame Element sy ot -2

Z

L.
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-: & Frame Element J! JL3a) a4 -3
Edit »Extrude ———— > Extrude Lines To Areas

Extrude Lines to Areas

Radial Jo58) —f—tieens {7 Fisda"] agvanced |

Property For &dded Objects

‘\.hj-.d‘ ‘L'& G—ii)ﬂ:d ——bﬂlsmirs ﬂ

Fiotate About Axis
s Y v Z

Fiotate About Paint

Hinges & e 3, Cava s oy -2 HS ) dua ¢ I

Paint 1}
AN & sl — . Assign——— Joint —— Restraints et Data
Angle 15.

Lﬁﬁu‘ JJJM s LA‘; Ailed (e )SJA} QAS'“J\ JJJM s &9 Al e JS-'J‘ c‘L“M Mumber 18
sl a3l e Laa g sbsupports J (Ao 325 sl Reactions J) AWl Total Rise @) |2

[~ Delete Source Objects

(1] 4 | Cancel |

= Jaa¥) Jia -4

ABlud) cilladll) A Las
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-1 i) el s Jal) sy

View — Set 3D View b AN LAY elui
View Direction Angle Fast View ‘; elud‘ JLQ_E\

270 % Plan
90 ﬂ Elewation
B0 ﬂ Aperture

A

vt Plane J

¥z | pz

TR Cancel

Ll e o5l

-r SUaaMa
AL e aiells thall ekl — File— Print Graphics PRS0 sS ] Aokl
Video <k I Deformed Shape JI J: =l

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

Yoy

- For the given tank :-

Dom ts =15cm

Cylinder ts =20cm

Cone ts = 25cm
Ring Beam 25x70cm
Aan
| B Column 30x80cm
Foundation Plate ts =100cm
y .
Vet — ¥y
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-t gl sa LS Gyl JAY ahs 3.50m o_kd ciuai Plate Jes ok -1

Cartesian Cylindrical ]
Coordinate Syztem Name
|GLEIB!3«L
Mumber of Grid Lines
along Radius 8
along Theta 13
along £ 1
Grid 5 pacing
along Fadius ]
along Theta [deq] a0.
along £ [3]
Firzt Grid Line Location
along Radius 0.
along Theta [deg) i}
along £ i}
3 &
Ok, | Cancel | u@‘ &Y ‘

- e Uall) Gl Ay -2
Ll sl g sas W) ciloUad -
ARl Aadiall 8 daud gal) cilladl) cile Uad -

. G LsLocal Axis J) bua alyg Plate J) a) o -3

. odes) (slal dis Joint J) L) AL -4

A
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-: & LS Frame Element JJoint J) o3 Jisasi oy -5

Joint J Jwsl — Edit —— Extrude —— Extrude points to Frames

Extrude Points to Lines P @u\ Mu\ ).@_k.\ﬁ
Linear l R adial ].&dvanced] h
- Property For Added Objects
sdas Y| &Lh& (.u.u\ — 1 S COIIMN |
Increment Data -" 42 9; !Q -
i o :
: ; M - DA e dgandl Gl il Al
4.00m e Zoladl (b | o & > IS
> 1 — 1 Number e - -
(1) G 222 il agad) JLid) —» Assign—Frame —Local Axis
42290 il Ay g3 JAa oty
’TI Cancel

-1 &= LS Template J) YA ¢« Dom J) slediul oy -6

Add to Model From Template
-r Agluil) AdLA el Shell Jsd) alyg -

A - \

Edit

Shell=
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Coord System Location And Orientation
Coordinate System Mame

Dom _Lsal

Shell Tppe 5 Spherical Dome Dimengions

|SphericaIDome j Radius, B |25 Mum. of Divizions, Angular |12

[csvsz2
Optiotr
" 2D ¢ 3D
Origin Location
Global % [
Global [0,
Global Z .
Origin Orientation - Raotations in Dearees
about Global Z [
about Global " o
about Global %" o
ITI Cancel |
Dom J (s

Edit

H$ Down Angle, T |90 Mum. of Divisions, 2 |5
Locate Origin...

Section Properties

Areas |ng jﬂ
Farametric Definition | —
4
| A8 &Uaa
[~ Restraints *
I fndines o] Cancel_|

Dom J gyaikad

. Frame Element < J>4 0« Ring Beam J) awy oty -7

. Dom J e =AY ¢ jall dida a1 -8
-1 Gaw WS Template J! P& ¢ Cylinder J) slediad a4 -9

Add to Model From Template

-1 AUl AdLil) ,ediit Shell L83 alyg -

>l \

Shells
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Cylinder i)

Coord System Location And Orientation
Coardinate System Mame

[c5vs3
Optior
oo P Shell Type Cylinder Dimenzions
Origin Lacation Cylinder j Cylinder Height {10 Hum. of Divizionz, £ {10
Global I}
Radiuz |77 Mum. of Divizions, &ngular |12
Global ¥ i} l
Global 2 747 Locate Origin...
Origin Orientation - Rotations in Degrees Section Prapetiss
about Global 2 0.
Areas i +
about Global v 0 | Cylinder -] +]
o . -
about Global X 0. ™ Restraints u‘ ! Y‘ &‘I e
ey oK Cancel
T Cancel | [ Gidines | |

Cylinder J) ¢\se Cylinder J! paitad

- = WS Cone J sy ali 10
. X-AXis _gaa Ao 080 Cuny 4Bl (i ja Jiu) ddad LA -
r BA e dad L adalil) oda Jygalaly -
Joint J sl »Edit ——— Extrude —— Extrude points to Frames
(1) ) 222 9 Z2=12.38 X=4 JW3 oy -
DA e Ay A Jadd) 13 Jygad Al -
il jidl s Edit—»Extrude —Extrude Lines to Areas
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Extrude Lines to Areas

Linear R adial ] Advanced ]
Property For Added Objects
+ [[Eene =
. Radial JL‘-‘A:.‘ e:‘ﬁ, - Rotate &bout xis
T x ' v 2

. Z-AXis L9 JL8A) ?35‘ - HD;:Z:-\:Dut Paint .
airit .
. %JJ 30 A‘,—.‘J‘JM Jl,'ai‘ es:\ - Paint v 0 T

Inerement D ata
AR 12 fedd) 2o LA oy -

Angle 30.
MHurnber 12
TotalRise @ O

[ Delete Source Objects

ak. I Cancel |

L gL Y oladl 8 o s £ 320 ) Cone ) by anudi a3y 11

=1 (ol LaS obal) Jlaa) Jli) 12
lale Jaall Jial oyl Joint J) sl —— Assign ——— Joint Patterns

aalll) ELA) yelana
- dala 413 gala

DLl Local Axis 3 olail ¢S o) &Y
. olaal) Jaa olad) (use
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From B.C :-

=1 ol LS Sap JI el Jak 5390 gal) Alilaal
P=AX+BY+CZ+D

C=-1

D =18.38

4aladl Joint J) osss JlEs) —» Assign

Al sl jelana

>

3l Taseall s wnd — s

Pattern Name |DEFAULT ~|

Fattern Azzignment Type
o 3%, 2 Multipliers [Pattern Yalue =A% + By + Cz + D]
(" Z Coordinate at Zero Pressure and "Weight Per Unit Yolume

PatternValue = Ax+ By + Cz + D

- Constant & 0
e;‘s dléj\ Caonstant B 0.

QNA‘ “ Constant C -
Cangtant D 1829

Restrictions Optiong
(* Usze all values (o Addto exizting values
(" Zero Megative values " Replace existing values
(" Zero Positive values (" Delete exizting values

ak. | Cancel |

Area Loads ——Surface Pressure (All)

Area Surface Pressure Load
Jaeadill Al Ui

Load Case Name DEAD j |Tcun, m,C j

Fressure Face

(" By Elemert g -
Pressure

[ptions
™ Add to Existing Loads

Pattem DEFALILT jv {* Replace Exsting Loads
Mulilier |1 (™ Delete Existing Loads

(K | Cancel
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Tank Examples :-
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From AutoCAD 2000 To SAP2000 :-

For AutoCAD :'(Beam) OSil s 4ume Layer e Line _«b Frame Element < eSll as ) o -1

(Shell) oS5 4us Layer e 3D Face »b Area Element 4b3ull au ) a4y -2
Er— ___ K L OSe s e (DXF) aluial calal) aia 234 -3

eeeeee

Laal) <, File ———»Save As —— aull 43Lal) Helatd

=
2
»| 3
0| o]
Bl oo
&
5
&
g
Lo
[
el

A

i [

. File hame: |Elevated Tank.duf j Save
& | DXF ol

¥ Files of type: |Aut0EAD 2000 DRF [+ d=f)

For SAP2000 :-
File »Import AutoCAD .dxf File Wl aksés 5 (o) calall jlaal o5

Import Information = DXF Import E@g

= \ ‘5&; LEAJAA\ JM‘ Global Up Direction L Aszign Layers
=

A

o ou o Special Joints MOME -
s oy - Z Q\‘)ASM 4313.:1 ————p Frames Beam A
ML Links [shet ]
o \ -~ . 3 :. -
- CHadl) aalad — phels NONE =
ﬂ—i\h}j‘ ————— > Urits TommC = : o -
ali -

Cancel ok Cancel
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&a“ Bu"dil!9

Wind Forces
Earthquak Forces
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Wind Forces :-
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Earthquake Forces :-
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2- Response Spectrum Analysis

For the shown frame :-

Frame J' 13 Je JH¥ 5 Jleal Zil jo o slladll
Response Spectrum Analysis J plaaiul

4.00 T

60

|\
—-| 25 |-

Sec, of Column

125

—~ 25 |

Sec, of Beam

| 6.00 | 6.00 |

cds¥ e 3l 4 WS Frame J a) o -1
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- adlall (4 ol -1

Define ————— Functions ——— Response Spectrum
- adll) aBlal) el
el 8 aadid) 3Kl

Function Damping Ratio

‘\j\ﬂj\ e.u:‘ P Function Name |Ps [oos

Parameters Define Furiction Define Response Spectrum Functicns

Seismic Coefficient, Ca 0.4 Period Acceleration

Seismic Coefficient, Cv 04 lu — ‘D T — | Response Spectra Chooge Fupction Type to Add
0.08 1. —
04 1. WIFRS
0 05667 = i |L|EEEI.7" Spectunn ﬂ
0.8 05
1. 04 :
1.2 03333 Click, to:

Convert to Uzer Defined 1; 0.2857

A

w025 v Add Mew Function... |

Function Graph

M adify/Show Spectun. .. |

Delete Spectum |

Cancel |

Display Graph [4.21 , 0.0953)
Cancel

-1 o Jaaad Al iy 2l -2

Define » Analysis Cases Add new case

- 4733\33\ PRI | >@.-Lu'"
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Alal) sl Jaal Al g 55 sl
-: &‘M Analysis Case Data - Response Spectrum

Analysis Case Name |RS Set Def Mame Response Spectrum j

Analyziz Caze Wipe

Modal Combination Directional Combinatior

D\é:\\ dtéﬁ\ (‘a:\-i JL’—’Y‘ L;’m Liiall uts &Y " COC (" SRSS ( ABS ¢ GMC ( 10Fet ¢ DblSum | SRSS £ Ags

" Muodified SRSS [Chinese]

S L LS JN i —— — ——

Modal &nalysiz Case Diaphragm E coentricity
Loads &pplied Use Modes from this Modal Analysis Caze MODAL hd Eccentricity Ratio 0
Load Type Load Mame Function Seale Factor e Dveride. ..
coel RS 9.8
l& | J | Loads Applied
Accsl 3.81 g i Load Type Load Mame Function Scale Factor
el U ~|rs R4IEET
t odify 7
D elete tadify
Delete

[ Show Advanced/Load Parameters

U 1 _—> Direction X'AXiS Other Parameters

todal Dampida Cansfant at 0.05 Ok

Cancel

Modify/SKow...

U2—— s Direction Y-Axis

Aol ausl 3yaa alall Al

Laiall e 15130 580 oladl apaas
- Ll da -3
Display -: Jo& (e zlll jlehl o5 g Run J& (e Liiall Ja o -

G AY) Jiluall 8 LS
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_ b gala

CJI bl 4 558 e File DA« Response Spectrum JV dls Jia) & ae )l Al 4
Define

Functions ——— Response Spectrum

’ = - aall) aslal) jedas

Function 0 amping B aticr

Function Name [FUNCT [0os
- \ - .
Function File Walues are: USA d)A UA
. \ ‘ - \i _ File Name Vm & Frequency vs Value
EJLA (ﬁ-l-ﬁ LUA £ Perind vs Yal . g
)= B e Define Response Spectrum Functions
Header Lines ta Skip 0
Response Spectra Chooze fFunction Type to Add
e T S poctram from Fie —
Function Graph \ LIMIFRS | J
\E“Ck b
Add New Function... |
Modify/Show Spectrum... |

Delete Spectrum |

0000
(1]:4 I Cancel |
-DK Cancel

. Spectra & (e caldl aul lial o -
PURTPWR FR
,alall Ja0a 03 g sall ULl s &% Display Graph Ja s -
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3- Time History Analysis

For the shown frame :-

Frame J' 13 Je JH¥ 5 Jleal Zil jo o slladll
Time History Analysis J! plaaiul

4.00 T

60

N
-1 25 |~

Sec, of Column

i 125 i
4.00 V A
0. 56;:
60
RN 777
H'-!H H'.!H __1 95 }__

Sec, of Beam

| 6.00 T 6.00 |

¥ e all A LS Frame J) awy o -1

96 Eng. \ Ayman El-Zohiery



Define ———— Functions ——— Time History

Al

Define

Parameters
Period
Mumber of Steps per Cycle
Number of Cycles

Amplitude

Convert to User Defined

Function Graph

Time History Sine Function Definition

»
> .
Function Name

e

1

{

I

Dizplay Graph

» Analysis Cases

0.00.0

Cancel

FUNC1
Define Function
Tirne W alue
|

0 |0
003 —|0.303
01 0.5878
015 0.809
nz 0.9511
025 1.
ik} 0.9511
035 0.809
04 *||0.5878

-2 Adlal) Ciy a1

dm\dls,: Ll

Functions Chooze Flinction Type to Add

|Sine Furiction ﬂ

\UNIFTH

\Elick to:
Add Mew Function... |

ModifyShow Function... |

Delete Function |

Cancel |

ok ]

-: Modal Jxaill U ol & Joaas -2

Modify\Shaw Case

il 4slil) jelss Modal J) sl ae el

97

Eng. \ Ayman El-Zohiery



Analysis Case Data - Modal

Analysiz Case Type

Analysis Case Name |MODAL Set Def Name |M0dal j

A.._}MLM,Y\ Mm& tPJM eﬁfé OK ‘.;S‘; M\ ﬂ _1 Stffness to Use Top of Madkes

" Zem Initial Conditions - Unstressed State

" Eigen“ectars

(" &+ Ritz Yectors

. Add New Case _lial a4 -2

Mumber of Modes e w
I awimurn Mumber of Modes 12
- e se sale LAl oy s 4lll) ALa) jedai -3 )

Iinimum Mumber of Modes 1

Loads Applied

" Target Diynamic
dm:\&\ adls X Partcipation
. s

Load Type Load Mame  Mauimum Eycles Ratios [¥]
Aol ||Um ~lo
Analysis Case Data - Linear, Modal History
Analysis Case Type y
ok
Analysis Case Name |TH Set Def Name Tirne History j Q
5 Cancel

Initial Conditions Analysis Type Time History Type ' d sl | elels | Q

¢ Zero Initial Conditions - Start from Unstressed State

o Linear &+ Modal

i " Monlinear " Direct Integration

425 gals
L}
Time History Motion Type L]
¢ Transient .
Modal Analysiz Caze

Use Modes from Case MODAL - ® eie D\é:\\ d&.ﬁ‘ é J\.Ljy \ C;’m w‘ O\S ‘-.J\
Loads Applied

L LS s
Load Tupe Load Hame Function Scale Factor L J.-}-’
hiccel |l w|lFunct ~|[asr

Loads Applied
- ] Load Type Load Mame Function Srale Factor
) Al olas) HEE fccel b2 J|F|S [z
-

Delete

Accel 9.81
[ Show Advanced Load Parameters
rodify
Time Step Data
Mumber of Output Time Steps 100

D elete
Output Time Step Size 01

Other Parameters

U1 —— Direction X-Axis
Modal Damping [ Constantat005 Modify/Show... 0K . . .
U2——Direction Y-AXxis
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- Laidl Ja -3

Display -: J3a g @il jlehl & s Run J3a (e Wil da o -

Display »Show Forces\Stresses—— Frames\Cables
- enge sale SUEAN g 4l AGLal) el -

Member Force Diagram for Frames

Case/Combo

d.m;ﬂ\ :dlA e_m\—> Case/Combo Name |ACASET -

Multivalued O ptions

el VLAY ledal —p Eriveiope anged

— A
" Time -
Caompanent
" Awial Force " Torgion
- £ oo
\AJ\.@_E‘ L._IJM\ G_\LMM ™ Shear 2-2 ™ Moment 2-2
" Shear 3-3 * Moment 3-3
Scaling
* Auto
" Scale Factor
Optiong

Liiall Glc ?J)’ﬂ Aaall YAy W Fil Diagram
) B Cancel

[ Show Deformed Shape

. Straining Actions J! 8L ae &y ) S5 o3 -
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-" Cijl\ R ABMag Zliil) JL@-B\ -
- Al il ledal o sllalll Frame Element J ) Joint J) Jlss) &3 -1
Display »Show plot Functions

Jsanl) il ool

cslhedl Frame J) slJoint J) Ao adedll a1 -1
Mbﬁ\ XY d)«; ) 4l C_;atuj\ J\.@Ja\

.Define Plot Function e Ll -2 R -
i "\ ‘\ Define Plat Functions... From 'D— Resst Defaults
< sibdl Frame J) sldoint J) Je aleill 23 -3 o Rt et |

Plot Function Trace Display Definition

.‘)&E'j ‘”f"j‘ dm‘ dm L'JA d @‘m‘ JL&E\ ft?;r;:ig.'] AxisHang.eDvenide " s
E— W Hozontal o o
. . . . Y -~ v Vertical . 0
.Modify\Show Plot Functions e Ll -4 oL &84 =
DDA (e Lo jlelal o sllaall i) sl o 48l el -5 o |
-OK ez OK ez dm‘ D.JA Selected Plat Function Line Options
= = . v Grid Qvwerlay

HJM‘ Frame d\ )‘JOlnt d\ LA‘; :3!2?“ e:u _6 — Save Named Set.. |
Add 2 ¥ A 9 (e Al kil e

_: GL LS c_\lj.d\ el Display Gh: DRESA| o -7
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o) JSAl 13 delila (S File 438 J3A (e
o pa A adysad

Joint3

VUL O e
10 20 30 40 50 EO0O 70 &0 50 100

Cra il aa ABMaS pilidl) S
- 9
W
With my best wishes for you
Eng.\ Ayman
L J

Eng_A_Zohiery@yahoo.com
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