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e KATAKOPY®A ®OPTIA

- Movipa @opria Aokav:

'I610 Bapog dokob 5.60 KN/m
FkM
Movipo omd mhdkeg 17 opdpov: . m m
1,2l = 1,50
FkM
Movipo omd mhdkeg 2°° opdeov: ﬂ E
1,50 .00 1,20
- Kivnté @optiot AOKMV: .. .o.vieieii i 7.00 KN/m

e YYNAYAXMOI ®OPTIZEQN

- O.K.A. vrd xotokopvea goptio:  1.35xG + 1.5xQ
- O.K.A. 6 kataxopvea eoptia:  1.0xG + 1.0xQ

ZHTOYNTAL:

["a Tovg Mo TAve cLVOLOGHOVE POPTICEWV :

Al. To dypappOTO POTAOV KALWYTG.
A2. Ta dtaypaupoto aEoVIK®V Kol TELVOVCHV OVVALE®DV.
A3. Ot avtdpdoelg ot faon TV 6TOAWV.



Ev0vvn Tov Mnyavikov

Me 1o SAP2000 6mtm¢ kor pe kaBe dGrAlo mPOYPORNE OVAAVLONG, O XPNOTNG UNYOVIKOS gival O
povog vaevBuovog yio Toxdv Adbn mov Bo TAPOVCIAGEL TO TPOYPOULO OTO. OTOTEAECUOTO, OPOV
npénel va yvopiletl pe Pefardotnta Tt 10dyel 68 0vTo. T'tal TOV AdY0 anTd deV TPEMEL VAL TAPOGVPETAL
Ao TO OLOPPA YPOPIKA KOl EDKOALN XPNIONG TOL TPOYPAULOTOG,

e [ivetarl katavontd OTL e TNV XPNON TETOU®V TPOYPOUUUATOV ival amapaitntn N ApLoTn Yyveon
OTOTIKNG Kol OLVOLIKNG OVAAVOTG.

o  Kd&Be unyavikdg mpémet va £xel aicOnom Tov 6moToL mOTEAEGLLOTOG.

e Eivor koAd vo dokipudost pe omhd TopadEiypoto e T0 TPOYPOLLUO, TOV OTOiwV Umopel va
emPefordoset To amoteléouara.

o Noa yvopilet TI¢ SuVOTOTNTEG KOL TEPLOPLOROVS TOV TPOYPELULOTOC.
o Na éxet dwPdoet TpocekTikd OAa Ta £YYEPIOIAL XPNONG.

e To idw 10 TPOYpOoupe 0mairdcoeTor 00 TNV £0VOVV] KOL VTOYPEDVEL TOV YPNOTN VO
empeporocer To anoteléopaTta TOL.

DISCLAIMER

CONSIDERABLE TIME. EFFORT AND EXPENSE HAVE GONE
INTO THE DEVELOPMENT AND DOCUMENTATION OF
SAP2000. THE PROGRAM HAS BEEN THOROUGHLY TESTED
AND USED. IN USING THE PROGRAM. HOWEVER. THE USER
ACCEPTS AND UNDERSTANDS THAT NO WARRANTY IS EX-
PRESSED OR IMPLIED BY THE DEVELOPERS OR THE DIS-
TRIBUTORS ON THE ACCURACY OR THE RELIABILITY OF
THE PROGRAM.

THE USER MUST EXPLICITLY UNDERSTAND THE ASSUMP-
TIONS OF THE PROGRAM AND MUST INDEPENDENTLY VER-
IFY THE RESULTS.

e  AMwote vrdpyetl ko 1 debvéc oporoyia “GIGO” = “Garbage In Garbage Out” nov tovilel g o
VTOAOY1GTNG B doeL amoTéAeS LA BACIOUEVO GTOL OEGOUEVE TTOV EYEL ATTO TOV YPNOTN.




EIZAT'QI'H AEAOMENQN

To mpdypappa SAP2000 divet T duvatdHTNTO 0 POPENS KOt Ol POPTIOTIKES KOTAGTAGELS v d0B0VV gite péow
apyeiov 0edOUEVMV ElTE PE YPAPIKO TPOTO a0 TO YPOPIKO TOV TEPBAAAOV.

Otav ta dedopéva divovtar HEGm apyeiov E0UEVOV OVTO EXEL VTOYPEMTIKA Ovopa pe kotdAnén S2K  (my
framel.s2K) kot ta dedopéva 6 avTd divovtor GOUP®VO. LE TIG 001YiEg TOV avaAVLTIKG didovtar ota manual
mov ocvumepthappdvovtar oto CD-R  tov mpoypdappatog. Méow apyeiov dedopévemv pmopovus vo
ETOWUAGOVLLE TO HESOUEVA Y10 POPEQ. LKPITOTOUNUEVO LE OTTOLOONTOTE E10T TEMEPACUEVOV GTOLYEI®V Popel
va meprapPdaver to mpdypappo SAP2000.

H eoayoyn 100 popéa 610 mTpoypappLa Yivetat ot cLVEKELN LEGM TOV cVupopevoy pevoy file 2 Import

Hopaoyeryuo :

SYSTEM
DOF=UX,UY,UZRX,RY,RZ LENGTH=m FORCE=KN PAGE=SECTIONS

JOINT
1 X=0Y=0Z
2 X=2Y=0Z
0Z

0
0
3 X=1Y= 0

RESTRAINT
ADD=1 DOF=U1,U2,U3,R1,R2,R3
ADD=2 DOF=U2,U3

MATERIAL
NAME=BETON IDES=N
T=0 E=2.8+07 U=0.2

FRAME SECTION
NAME=BEAM MAT=BETON SH=R T=.6,.25 A=.15 J=2.30675E-3 1=.0045,7.8125E-4 AS=.125,.125

FRAME
1 J=1,3 SEC=BEAM NSEG=4 ANG=0 JREL=R3
2 J=3,2 SEC=BEAM NSEG=4 ANG=0

LOAD

NAME=LOAD1 SW=0
TYPE=FORCE
ADD=3 UZ=-10
NAME=LOAD2 SW=0
TYPE=DIST
ADD=1 UZ=-5

COMBO
NAME=ALL
LOAD=LOAD1 SF=1
LOAD=LOAD2 SF=1

END

Bipota yio steayoyn dsdopévov ard apyeio .S2K

Fil: Edit Wew Define Bridge Draw  Select  Assion  Analyze  Display  Design Options

[ Mew Madel,.. Chrl+l B @ ﬁ-) @ ﬁ 1] | Id owy w2 owz
& Open... Ctrl+0
& save... Cerl+5
Save As... F1z
Export 3 SAPZ000 MS Excel Spreadsheet xls File, ..

SAPZ000 WS or ¥9 52k Text File., .

Set Default File Paths. ..

Batch File Contral...

SAP90 Text File...

mrooko Widan [



Qlder verzion files need to be hanslated to SAP2000%3 Files.
Run tranzlator, save a5 W8 * zdb files and then reopen.

Fiun Translator I Cancel I

| File

Open SAPZO00 ¥&{VF {,SDE) File
Impork SAPZ000
Impork SAP90 Text File, ..

Save s SARZ000YE [, SDE) File. .

Exit

Model OK

PROC MATERIAL PROPERTY DATA
FF. FEAME 3FECTION PROPERTY DATA
ING FEAME ELEMENT DATA
ING LOAD DATA
FROCE G JOINT LOAD DATA
IROL G FRAME LOAD DATA

ING COMBINATION DATA
NFPUT

| File
Open SAPZ000 Y6/¥7 {.50E) File. ..
Impart SAPZ000 Va7 Text (52K, 2k File. ..
Impork SAP90 Text File. ..

SAPZ2000 WS (.3DE) File. ..

Amd 10 Kuping pdypappa File = Open >
Z

1 BEAM

llw

BEAM




To I'paguké Meprpairov Tov SAP2000 v10 Eninedo Syediaong 1 3D

File  Edit  ‘iew QeFin;a“ Draw  Select  Assign  Apalvze  Display  Design / Options  Help
D |5 F @ r PReppe 0 M 3dwyw b r o G
. okt Bt Em

Amopapdpeotog Popéag
[Tapapopeopevog Popéag
Awypappoto pondv — Tepvovodv - Avtidpacels

¥ SAP2000 v10.0.1 Advances - (Untitled)

Eilz Help

**[Ipwv  apyicoope TNV
Tonobétmon KouBov EGAYOYT] TOV 0£d0pEvVOV
_— To0v @Qopéa opilovpe amod
TO EKOVIOI0 KAT® ogl1a
™¢ 000vng Tov SAP2000
TIG MOVAOES PE TIS OTOiES

il

B Xyediaon otoyyeiov 0a dovréyovpe my KN-M
K doKoV
IIpocoyn av €K TV
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Anpovpyia Néov povtérov
File 2 New Model

Atvetar 1 SvVOTOTNTO ETAOYNG KATOLOL TLTOTOMUEVOL POPEa, 1 ONovpyia kavaBov 1 kevoy apyeiov.

I New Model E

MNew Madel | nitislization

(+ {nitialize Madel from Defaults with Lnits EN.m.C

" Initialize Madel from an Existing File

Grid Dn

Select Template

Blank Beam 2D Trusses 3D Trusses 2D Frames
30 Frames wfall Flat Slab Shells Staircases Storage
Stuctures

i~

Underground Solid Models  Cable Bridges  Caltrans-BAG  Bridge ‘wizard Pipes and
Cancrete Plates

Kavapog Xyediaong (grid)
Me tov kovépo opilovior Pondntikég ypaupéc oxediaong (grid), mov avaeépovial 6e GVHGTNO KAPTEGLOVAOY
N KLAWVIPIKAOV GUVTIETAYUEVAV, AVAAOYO LLE TN YEMUETPIO TOL POPEQL.

Edit  Format
Units
System Name KM, m, C -
# Gd Data
GidID | Ordinate | Line Type | ‘Visibilty | Bubble Loc. | GridColor =
1 1 0. Frimnary Show End
2 w2 [ Primary Shows End
3 ] 10 Primary Show Enrd B
Hew Coord/Grid System g
Catesian | Cyindiical | g
8 =
System Name Y Gid Data Digplay Grids as
ummlies o B Liss GridID | Ordinate | Line Type | Vishilty | Bubble Loc. | Grid Color = & Ordinates ¢ Spacing
1 wl 0. Frimary Show Start
# direction 3 2
o 3 I Hide Al Grid Lines
i Gl ) ! ; [~ Glue to Grid Lines
Z direction 3 3
7 Bubble Size  |1.25
Grid Spacing 3 ﬂ
—— Z Grid Data
# direction 5 Reset to Default Calor |
o (— GridID | Ordinate | Line Type | ishilty | Bubble Loc. | N
't direction 1 1 z1 0. Primary Show End i
; Reorder Ordinates |
Z directi |357 2 22 35 Primary Show End
Irechan : 3 z3 (743 Primary Show End
4
5
[
7
K. | Camezl | . j ok Cancel

O kdavaPoc oyediaomng urmopel va tpomomomOel e TV EVIOAN:



Define = Coordinate System/Grid - Modify System

EEX

¥ SAP2000 v10.0.1 Advanced - Modeltemp

Eile Edit Wew Define

r
[ B X7 Plane @ Y=0

Draw  Select Assign  Apalyze  Display Design  Options  Help
D i o &y PRAAPE W 3d % %z

I -

x3

G 4 & 0

PR = C R

¥Z Plane @ =0

T 2 daotdosic TAoico YpNoULOTOLEiToL TO ERined0 X-7

®10.72 Y0.00 Z11.14

Glogal  w|[kM.mC =

KaOopropog Yikov

Define = Material > Add new Material

Material Property Data

Material Mame W
Type of Material
f* |zotropic " Drthotropic
i " Uniavial
Analysiz Property Data
Mass per urit Volume ’07
‘wheight per unit Yolurme ’07
Modulus of Elagticity ’W
Poisson's Ratio ’0217
Coeff of Thermal Expansion ’W
Shear Modulus W

Advanced katerial Property D ata

M aterial D amping Properties... |

Strezs-Strain Curve Definitions. . |

Display Colar

Color

Type of Design

Design

Design Property D ata

—

Mone -

Cancel

Ye mepintwon mov Oo  yivel
dloTOcoAOYNoN,  EMAEYETOL
oto “Type of Design” O tdmog
tov vukov wy Steel, Concrete
KaBdg Kol TOPAUETPOL OV
aPOPOVV TIG AVTOYEG TOV.



KaOopropiog Awatopmv
Define & Frame sections...

Rectangular Section

Section Name [5TYvLDS
Properties Property Madifiers td aterial
; Section Properties... | Set Modifiers. | UTHER :"
Frame Properties
Dimengions
. P

Properties Choose Property Type to Add Depth [t3] 0. 3

Find this property: Import | A%ide Flange = 0.

o | = Widh (12 0.3

Wl A |.~’-‘n.l:|l:| Rectangular 3

W24 = ectangular |

WwWEHH = 04dd Circle

W40 Add BU | Cowver Plate

w58 Add PC Cone | Girder

WEREY Add General |

W12 Add Cold Farmed C £

w0449 Add Cold Formed Z Display Color |

w168 Add Cold Formed Hat hal P

w1 (=88

w112

W E14 v

Add New Property

Y10 vAko (Material) va kaboprotei BETON

Tee Section
Section Name |DOKDs|
Properties Froperty Modifiers I aterial
Frame Properties Section Properties... | Set Modifiers... | UTHER &’
Properties Choosze Property Type to Add Dimensiorrs

. . ; 0.78
Find this property: |Im|:n:|lt I/w/ide Flange j Outside stem [t3] 43;4‘]7
STVLOS Outside flange [ 12] 0.6 1 LT
STvLOS ~

W10 = Flange thickness [t ] 015

wBR24 = Click te: nE

W31 Stem thickness [tw] 0.25

WAl Add New Progerty... |

W08 b |

WEXET |

w12

Wi =45 | Diizplay Calar l_
w1 B3

w1 =88 |

w0112 v

ok | cancel | ok | Cancel

Add Tee

Y10 vAko (Material) va kaBopiotei BETON mov e1o6yOnke mponyovuévac.



Tomkoi doveg

2tov kaBopIod KATOWG SOTOUNG TPEMEL Vo, STVETAL TPOGOYY GTOVS AEOVES OV avatifeTal 1 d1doTaoT Kot
YEVIKA 6TV avabeon TV ye®UETPIK®OV W10t Tomv. Kdbe dtatoun avrimpocmnevetol pe 3 tomkovg AEOVES e
Baon tovg onoiovg kabopilovtal Ta dedopéva TOV E1GAYOVTOL KOOMDS Kol TO, ATOTEAEGLOTO TTOV APOPOLY TO
ototyelo.

[Mo o ypoppkd ototyeio ot AEoveg 6to Ypapiko mepiaiiov cupfoiilovtatl o¢ eEnc:
e O déovag 1 eivar 0 kaTd PnKog Tov otoryeiov d&ovag Kot cupPoriletal pe YpOUA KOKKIVO.

e O d&ovag 2 ovuPorileton pe ypodpa dompo.
o O d&ovag 3 cupPoriletar pe xpdUO KVAVO.

Mo va epeaviotovy ot aEoveg oto ypapikd mepifdarlov : View > Set Display Options kot evepyomotgitot 1
emloyn “Local Axes” oto medio “Frames”.

—doints—————— 1~ Frames/Cables/Tendon: — General —iew by Colors of
I Labels [ Labels [~ Shrink Objects * Objects
¥ Restraints [ Sections [~ Extude Yiew " Sections
¥ Springs [ Fel [~ Fill Objects = Materials
I Local Awes v ¥ Show Edges " Colar Printer
¥ Invisible I~ Frames ot in Yiew ¥ Show Ref. Lines = ‘white Background, Black Objects
I Mot inYiew ™| Cabiles Mot inYiew I~ Show Bounding Boxes " Selected Groups Select Goups... |
= | Tierdars Kot in Wiew
A — Solid — Lirik:
I~ Latels = Labels ] s I~ &pply to All windaws
I™ | Sections I~ Sections ™| Fropetties
™| Localltwes [~ Local fves | Lozal fes
I | Hatitiew | Hatitisiew | Hatiti iew Cancel |

[oAramhaoractéic 'empeTpik@v IdrotTOv AloTtop®v
(Set Modifiers)

Mmopovv va ypnoioron8ovv TOAATAAGIOGTEG YEOUETPIKMOV 1010TNTOV SUTOUNG DGTE VO Unv Anedovv
VTOYN AEOVIKEG 1) SITUNTIKEG TOPAUOPPDOCELS.

IMa tapdoctypa propet va ypnooromBei moAramiaciactg 1000 oto epPaddv e O10TOUNG MGTE VoL Unv
INeBoHV vTOYN 01 aEoVIKES TapaopE®OCELS. [ To cuykekpévo Tapdostypo Aappavovrar veoy).

Rectangular Section
Section Name |sTLOS
[~ Propertiss =~ Property Maodiliers — Material ———— Property /Stiffness Modification Factors
Section Properties... I Set Mdifiers... | IBETDN j' -
. . r— Property/Stiffness hodifiers for AnalysisJ—
— Dimenzions
Diepth [t3] IEI.E 2 Cross-zection (axial) Area I1
. |u_3 i Shear Area in 2 direction I1
Wwidth [t2]
. + Shear Area in 3 direction I1
~F
Torsional Congtant I1
e Moment of Inertia about 2 axis I-I
| Moment of Inertia about 3 axis I-I
Diizplay Color I_ Mazs |1
Waight [1
Concrete Reinforcement... I
TR Cancel R LS Cas) I

10



Positive Axial Force and Torque

Axis 3

Axis 2 /
Positive Moment and Shear
in the 1-2 Plane

N

W2 Tension Face

Positive Moment and Shear Axis 2
in the 1-3 Plane iv M2 Aois 1

Tension Face .—
\ N

Axis 3

Figure 11
Frame Element Internal Forces and Momenis
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A A
Local 1 Axis is Paraliel b +Y Axis Lacal 1 Axis is Not Parallel to X, Y, ar Z Axas
Local 2 Axis is Rotated 90° from Z-1 Plana Local 2 Axis is Rolated 30° from Z-1 Plana
JLE
1T
i
¥ i/a ¥ b
_,-}\\2
ang=30"
Local 1 Axis is Parallal b +2 Asxis Local 1 Axis is Parallal to —Z Axis
Local 2 Axis is Rotated 90° from X-1 Plana Local 2 Axis is Rolated 30° from X-1 Plana

Figure 1
The Frame Element Coordinate Angle with Respect to the Default Orientation

Tomikoi d&oveg 6mmg avtoi kabopilovtar oto gyyepidio Tov SAP2000

12



Yyediaon Xroyyeiov

d - (Untitled)

Craw Selectk  Assign Apalyze  Display Do
[% Set Select Mode

@ Draw Special Joink

o, [N ErameCablefTendon

i=! Quick Draw Secondary Beams

G’ Draw Poly Area
[ Draw Rectanaular area

Properties of Object X

=Y & X-ZPlane @ Y-0

Draw ErameCable Iement

Line Object Type

Straight Frame

y1

Section

STL

toment Feleaszes

DOk

=1 Plane Offzet Mormal

% |

Drawing Contral Type

W10

A2

B3
W40

|

Rl ata
WEHET

El

13



Prope es of Obje
Line Object Type Shraight Frame
l_i ] Section DOKOS
Moment Releases Continuous
X1 Plane Offset Mormal 0
] Dirawing Control Type Mone <zpace bar>
s
Grid Point L=3.50
]
>y

AvaBeon Awotopn|g 6Ta 6oLy Ein
Y mepintwon mov ypetaletal va oAAAEEL 1) S10TOp KATO10V GTOLYEIOL UTTOPEL VOL YIVEL LE TNV EVIOAN
Assign - Frame - Frame Sections... a@ob TpdTo ETAEYOVV T0, GTOYEIA.

(1] (1] 1]

fssign  Analyze  Display Design  Options  Help
|:<z uz a4 & 23R

Property Modifiers. .,

Material Property Overwrites. .,

Frame/Cable/Tendon Loads

b 1= Releases/Partial Fixity. ..
A | Aral Avar



i3 SAP2000 v10.0.1 Advanced - Modeltemp

File  Edit  Wiew  Define Draw  Seleck  Assign Apalyze  Display  Design  ©Opkions  Help
D HE% o J & v PO EL 0 M 3dw w w 6 | & &
TR IR kS o] 180,
3 I3 Frame Sections
_.K
S
N B 4! yl
H
= % | %/ %
L7
|
=]
1 DoKOS DoKOS
al®
I:'S[% o o .
ol = = =
i T o e
-4 DOKO5 DOKD5
7]
ip] 3 Lo
= = =
= m o
4 M
mai . .

KaOopropog Xtnpitemv

Eniléyovton mpdta o1 kOuPot, kot 6TV cuvexela e v evioAn Assign = Joint = Restraints yiveton avéfeon

TOV OEGUEVCEMV TOV OvTioToy®V Pabumv elevbepiog.

Joint Restraints

Resztraintg in Joint Local Directions

ect | Assign  Analyze  Display Design  Cphions  Help

[ Tranzlation 1 |v Rotation about 1
[w Tranzlation 2 [ Rotation about 2
Iv Tranzlation 3 |v Rotation about 3

AR

| Cancel |

» /B 1 W' :

= ﬂ-"\.-\-l Springs

15



3D View — Tp1oo166T0T OTEIKOVICT OLOTOROV.

Amd 1o mapdbupo emhoynv “Display Options” (CRTL+E) kot emidoyn tov “Extrude View” ameucovifovtat og
TPLGOIACTOTI LOPPY] Ol SLUTOUES KO O TPOGAVATOMGILOG TOVG.

Display Options For Active Window

Jaints

[ Labels

v Restraints
[+ Springs

[ Local Ames
v Irvisible
[ Mot in Yiew

Areaz

-1 71 7

Frames/Cables/Tendons
[ Labels

[ Sections

| Releases

[ Local Axes

[ Frames Mot in Yiew

~
~

Solidz

-1 71 7

General Wiew by Calars of

[ Shrink Objectz * [Objectz

F e ~ Sectons

[ Fill Objedts " Materialz

v Show Edges " Color Printer

v Show Ref. Lines " “white Backaground, Black Objects
| Show Bounding Boxes " Selected Groups

Lirksz

- [ Apply to AllWindowes

8
- ok ]
r Cancel

N

Aivet 1 dvvatoétnTo v
epupaviCovron 1 6yt dapopa
otoyelo ommv oB6vn m.y.
appol  kouPov, apBuoi
otoyyelov, Ttomkol GEoveg
KA.

O ypiotnc mpémer mavra va yvopiler 1o
TOMIKO GVOTNUO GUVTETUYUEVOV Y0 TO KGOE
otoyeio 0mmc avtd opilovral oTo £YYEPioL0
ava@opag (manual) Tov Tpoypappatoc.

16



KaOopropog @opricemv.

Mo opdda amd d18popovg TOTOVS POPTIMV popel va doBEel e Eva YopakTNPIoTIKO OVOLLO, DCTE GTNV
oLVEYELN VO cLVOLALETAL Pe AAAEG €DKOAN. ZTNV TTEPITTMOT oL £EETALETON ONLIOVPYOVVTOL 2 OUAOES
eoptiov: Movipa Kot Kivntd.

10.0.1 Advanced - (Untitled)

e Define Draw  Select  Assign
ﬁ 7€, Materials. .. A

I'-_"‘]; Erame Sections. ..

Tendon Sections. ..

Zable Sections. ..
2 Area Sections, ..

Solid Properties. ..

ﬁ LinkfSupport Properties. ..
Freguency Dep, Link Props. ..
Hinge Properties. ..

@7 Mass Source...
Coordinate Systems)arids.
B T Joint Constraints. ..
Joink Patkerns...
“4 Groups...

Define Loads

Section Cuks. .,

Generalized Displacements. .,
Loads Click Te:

DEL Self \wieight Auto
Bridge Loads Load Mame Type bultiplier Lateral Load

[KInITA, LIVE

Mod|f_l,J Load

e R CIM b5 DEAD

+E Analysis Cases, .

PE*L Combinations. .. Delete Load
add Default Design Combos. .,
Marned Yiews. ., oK
Pushower Parameter Sets

Cancel

Functions

Marned Sets

Ynpeioon :
MMapéro mov to mpokaBopropéve Gvopa “DEAD” arhate og “MONIMA” oto amoteréopoata Oa

nopopeivet n avagopa “DEAD”. Tha tov Adyo ovtd €ivor koA va pnv yivetor ollayr] o©To
npoxkadopropévo ovopa “DEAD” aira va dnpovpyeital véa opdda goptiov pe airo évopa.

17



KaOopropog @oprimv.

KdaBe poprtio avartiBetor o€ cuykekpiévn opada, OTme TEPTyPAPETAL TO TAV®.

v10.0.1 Advanced - Modeltemp

diew  Define Draw  Select | gssign  Analyze  Display Desion  Options  Help
]&_ﬁ ¥ ‘} & b ,®; Jaint Fluz oy gat | 4 E'ﬁ
ﬁ? "\"‘.Z. s om u; . o Frame/CablefTendon 3 g3 E )
ne Sections
Joint Loads 3

4] - S-

] Joink Patterns. .. =
s o ﬂ.= Temperature. ..
(=) AN ED S0 Reference Temperature..,
Clear Display of Assigns b
Capy Assigns Auto Wave Loading Parameters, ..
DOKNS Open Struckure Wind Paramekers. ..
‘Wehicle Response Components. ..
[ir) W ]
= = =
— — —
— — —
— — —
W o w ‘
DOKDS DOKDS
[ir} wa [y
= = =
— — —
| = -
o] o =
E—

Avabeon oty opdada
“MONIMA”

Frame Distributed Loads

Units

Load Case Name

Load Type and Direction

* Forges O Maoments

[ MMM,

Coord Sys |GLOBAL -
Direction |2 A

ks

Trapezoidal Loads

2

\j [kMmC -]

Optionz
™ Add to Existing Loads
i+ FReplace Existing Loads

i Delete Exigting Loads

3 4.

Distance  |0. [0.25

[n785 1.

Load 0. |o.
{* Relative Distance from End-

Unifarm Load

Load AA

[0 [

™ Absolute Distance fram End-|

Cancel

5,40
5. 48

5,40
L, 40

18



Frame Distributed Loads

Load Case Name  |MONIMA

Uriitg
~| ’7|KN,m,C |

— Load Type and Direction
@ Forces O Moments

Coard Sps IGLDB.&L vl
Direction IZ vl

Options
* Add to Exighing Loads
" Replace Existing Loads
" Delete Exigting Loads

— Trapezoidal Loads

Distance |0, &

|35 |5

Load |0 |7

" Rielative Distance from End-|

|7 o,

& #bsolute Distance from End-|

 Uniform Load

Load IEI.

E D AV ]
41 ok b
L] L] []

Frame Distributed Loads

Load Case Name P CIM b

Uriits
| ’V|KN,m,C |

— Load Type and Direction
@ Forces Moments

Coaord Sys IGLDB.&L vl
Direction IZ vl

Optionz

" Replace Existing Loads

("~ Delete Existing Loads

— Trapezoidal Loads

Distance |0, |25

Load i) |7

" Rielative Distance from End-|

|7 ]

& Absolute Distance from End-|

— Unifarm Load

Load IU.

[ ok ]

Cancel I

3] < 5] o s
1] 1]
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Frame Distributed Loads

Urits

[kM.m.C =]

[KINITA |

Load Case Name

Load Type and Direction

* Forcez ¢ Moments {* Add to Erigting Loads

Coord Sz |GLOBAL -
Direction  |£ -

Trapezoidal Loads

(" Replace Exizting Loads

" Delete Existing Loads

Distance |U |U |U |EI
Load o o o o

" Relative Distance from End-l (* Absolute Distance from End-|

Unifarm Load

Load -7 ak. | Cancel

Epeavion ®@optiov.

=) =)
= =)
] ]
& =
] N
1

[L] L]

Ta poptio HTOPOLV VA ELEAVIGTOVV GTNV 000V OTMG TEPTYPAPETOL TTO KATO.

& | Display Design  Options  Help
1 show Undeformed Shape

Show Load Assigns

Show Misc Assigns

Shift+F12

Show Tables...

Show Frame Loads

Load Name

Load Type
* Span Loading [Forces)

Coord Systern | Mone. [display as defined] >

-
-
-
-
-
-
-
-

[v Show Joint Loads with Span Loads
v Show Span Loading Values

ET——

Cancel

KaOopropiog Xvvovasp@v @optiong

Define = Combinations = Add new Combo

Response Combination Mame

|1.35Ei+1 a0

Combination Type

I Linear &dd 'l

Define Response Combinations

|
5

— Combinations
r— Define Combination of Caze Result G+0
Caze Mame Caze Type Scale Factor
KINTa = ][Cinear Static 1.5 G+0.30
DEAD Linear Static 1.35 (+0.30+E
Add | G+0.30-E
Modify | B
Delete |
Ok I Cancel I

Click. ba:
Add New Comba.. |

Madify/Shaw Comba... |

Delete Combo I

N
Cancel |
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BaOpoi EAevOepiog

Mmnopovv va kabopiotovv Badpol ehevbepiog yio v avdivon. Zinv nepintmon mov e&etaleton (X-Z
eninedo) Evepyomorovvron 3 Pabuoi elevbepiag UX, UZ kxau RY.

Available DOFs
W W [ W U2 [ R W RY [ RZ

Fast DOFs

Ok
Cancel

Space Frame  Plane Frame Plane Grid Space Trusz

Solver Optiong...
#Z Plane =1 Plane

[ Automatically save Microsoft ccess or Excel tabular file after analysis

In | Apalyze Display Design  Options

o=

P Run Andlysis F5 | = =l

Avéivon

Set Analysis Cases to Run

Click to:
Casze Mame Type Statuz Action
DEAD Linear Static Mot Run Fun

KIMITA Linear Static Mot Run Fun

Fiun/Dio Mot Run All
mn | Analyze Display  Design  Options

y A Set Analysis Opkions. ..

Set Analvsis Cases ko Run...

Show Analyzis Case Tree... |

Run Mow (0] 8 | Cancel

5 SAP Analysis Monitor

File Mame:  C:\Documents and Settingshadmin\Desktophsapitodell. sdb
Start Time:  2/27/2006 1:11:44 PM Elapsed Time: 00:00:00
Finish Time: 2/27/2006 1:11:44 P Fun Status:  Done - Analysis Complete

LINEAR EQUATION TTIOHN

1 INITIAL CONDITIONS

NUMEER OF EIGE

LINEAR

)} INITIAL CONDITIONS




Amnoteréopato Metakivijoewv

Deformed Shape

yze | Display Design  Options  Help

[1 Show Undeformed Shape F4
Show Load Assigns r
Show Misc Assigns k|

Show Deformed Shape. ..

ﬁ Show Forces|Stresses h r

— Caze/Combo

Caze/Combo Mame Im

= fultvalued Dptians
" Envelope [Max ar Min)]

% Step

— Scaling
o Ao
£~ Scale Factor I
— Options
[ “wire Shadow
[~ Cubic Curve Cancel I

B . .
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Awypappoto EVTaTIKOV neyeddv

Member Force Diagram for Frames

Cisplay  Design  Options  Help

1 Show Undeformed Shape I -
Show Load #Assigns 4 wiy [°F
) ) r UEI -
Shiow Misc Assigns L4

F7 shaw Deformed Shape... F&

Shiow ForcesiStresses Jainks. ..

y Shows Yirtual \Work Diagram. .. w

— Casze/Combo

Caze/Combo Mame Im

= fultivalued Dptions
" Envelope [Fange]

{* Step I1 ill

— Component
i Axial Force i~ Tarzsion
i Shear 2-2 i~ Moment 2-2
" Shear 3-3 = Maoment 3-3
— Secaling
i Ao

i~ Scale Factar

— Optians
[ FEillDiagram

¥ Show Yalues on Diagram
[T Show Deformed Shape

/

28, 23 \R\h

A///-25.33

N
X

34. B8

-57.

ya
X

71-14.51

ld.éJ\ﬂﬂW

3

JB—)
7.8 y

[ 1] [ L]

J4. 24
34i.2@
-
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Kdavovtag emioyn tov otoryeiov pe to 0l kovumi  epgoaviletor to mo kTt mapabuvpo. Ilepiéyet
dwypappota pondv, TeEvousmv Kot TUPALOPPDCELS TOL OVUPEPOVTOL GTO EMAEYUEVO GTOLKELO.

Diagrams for Frame Object 7 (DOKOS)

— End Length Offset [Location] — Dizplay Options

Case | ] 1End: |Jt 2 & Seroll for Values
[tems IMaiu:ur 2 and M 3] leingIe valued ™ ™ [DI:'IDDDDDDDDDDDI_:'] " Show M ax

JEnd: IJt: G — Location
0.000000

(5.00000 m) ID.EIEIEIEIEI m

— Equivalent Loads - Free Body Diagram [Concentrated Forces in N, Concentrated kaoments in KM-m]

Dizt Load [2-dir]
18.06 KM /m

at 0.00000 m

Pozitive in -2 direction

— Rezultant Shear
Shear ¥2
52 087 KM
at 0.00000

— Resultant Moment
Moment M3
-29.3504 KM-m
at 0.00000 m

— Deflections
Deflection [2-dir)
0000000 m

at 0.00000 m

Pozitive in -2 direction

" Absolute {~ Relative to Beamn Minimum {+ Relative to Beam Ends

Feset ta Initial Units | Done I L rits IKN, m, C vI
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AdLeg YPNOLUES EVTOAEG

o Elev0gpicg ota otovyeio (Member releases)
Me v evtolny Assign = Frame = Releases epapudlovtar eAevBepieg ota emieyuéva ototysio
7.y eElevbepio GTPOPNG GTO TEAOG TOL GTOLYEIOV

Assign Frame Releases

— Frame Releases
Release Frame Partial Fizity Springs
Start  End Shart End
Auial Load r r | |
Shear Foree 2 [Major) [ [T I I
Shear Force 3 (Minorl [ T I I
Torsion r - I I
Mornent 22 (Minar] il I I
toment 33 (M ajor] ¥ I ID-
[~ MoReleases (] 4 I Cancel

. Kortavaykaopoi
Me v evtoAn Assign = joint loads = Displacements epapuolovtat KoTtovayKaopuoi GTovg
emheypévoug koppovuc. Ot kopPot Tpémel va gival mayeimpévol otov fadud edevbepiog mov
epapuoletar o katavaykacpuoc. Iy 1cm katovaykaspog otov koppo Kot —Z.

Ground Displacements

Units
Load Case Name ~ ’7|KN, m.C VI
— Dizplacements — Coordinate System

Tranzlation Global = ID. IGLDB.-’-‘«L j
Tranzlation Global v ID.

Tranzlation Global £ -0.01

— Optioks
" Add to Existing Loads
Flotation about Global ID. {* Replace Existing Loads

Ruatation about Global ID. " Delete Evisting Loads

R otation about Global 2 ID. ITI Carcel

° Divide
Me v evtoin Edit 2 Divide Frames éva dopuko avtikeipevo (ototyeio) pmopei vo vrodioupedel
6€ avaAoya avTikeipeva.

Divide Selected Frames

* Divide inta IE Frames
Lazt First ratio I-I

Break at intersections with selected
Frames and Jaointz

(] I Cancel




Hapadcryno spoppoync tne evromic “End Length Offsets”

2m mepintoon Kabetng ovvoeons 600 atoryeimv (OT®G pia S0KOG LE £VOL VTOGTUAMLO) VITAPYEL EVOL TUN O OE
KkéOe otoryeio To 0moio VIEPKAADTTETOL OO T StoTOUn TOL AAAOV. OTav TO UNKOG OVTOL TOL TUNHOTOG Elvart
ONUAVTIKO GE GYE0N LLE TO GUVOAIKO UNKOG TOV GTOXEIOL TOTE TTPEMEL va ANeOel vtdyn N axopyio avTov TOL
TUNUOTOC Y10 TV OTOPUYT GPAALATOG GTO OTOTEAEGLLOLTOL.

Y10 SAP2000 vrapyet 1 Svvatdtra Kabopiopol avtdv Tov tunuatev pe v evtoAr] End Length Offsets

Total Length L
— Clear Length L ™
I - 9 = = I
Horzontal —
[ Member u J

ioffi  EndOffels——— | [joff) ¢
T~

~— Support Face —"

100/25

4.0m 4.0m

Eme1dn 10 TAGTOC TOV TOOUATOG EIVOl ONUOVTIKO GE GYECT LLE TO UNKOG TNG OOKOV LLE TV OTOi0l GLVOEETAL,
0o Oepnoovpe Eva AKOUTTO TUARO LE UNKOG {00 HE TO Pod TAATOG TG dtatopung Tov totyduatog (0.5m) oto
TEAOG TV dVO0 OOKMV TOL GLVOEOVTOL LLE TO TOTYMLLOL.
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1

i} L

b

N

=

] ]

AoV emréEovpe to oTotyeio mov BéAovpe (ot Tepintwon pog ta ototyeio 10 ko 8) mnyaivovpe oto Menu:

Assign — Frame — End (Length) Offsets

I='*, Frame Zections...
Property Modifiers. ..

Material Property Owerwrites. ..

Tendon Seckions, ..

Catile Sechions, ..

= Releases/Partial Fixity, ..
“% Local Axes...

Reverse Conneckivity ...

End (Length) Offsets, ..
Inserktion Paint. .. h
End Skews. ..

1: Automatic from connectivity:

2: Define Length:

3: Rigid-zone factor:

Frame End Length Offsets

— End Offzet Along Length Q—///
 Automatic fram I:::-nnecti'-.-'it_l,l/

{+ [Define Lengths /
EndH [0

End-J [05 3

Rigid-zorme factor |1|

0k I Cancel |

Ta dxaprta tunpoate o KeBoploTodv aLTOHTO OO TO TPOYPOLLUO LE
Béon tic dratopég
Kabopilet 0 ypriotng 10 UAKOG TOL GKOUTTOL TUpatog oty apyr (End
1) kou To wépag (End J) Tov otoryeiov.
[Maipver yég omd 0 éwg 1. 0 yio pun dxopmto Tuipo

1 ywo evieA®G GKapTTO

Ta evratikd peyédn mov e€ayovror amd to mpoypoppoe 0o a@opodv pove 1o KoBapd pPNKOS TOV
OTOLYEL0V. XTO AKOUTTO TUNRA OEV EKTUTOVOVTUL EVTATIKA peyéom.
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L[] L[]

Evalloxtikn pédodog:

EvaAloktikdg tpdmog Kabopiopod Tewv AKoOUTToV TUnpdtov gival 1 dnpovpyio evog emmAéov ototyeiov |e

LUNKOG 160 pe 10 pod mAdtog Tov Toympatog (0.5m) avénuévn dvokapyio n omoia Ba kabopilotel péow pog
VEOG SLOTOUNG GTNV 07010 TPOTOTOLOVVTAL Ol KATAAANAES YEMUETPIKES 1O1OTNTES,.

BE A BEAM RIGI
p— — =
= = =
BE &M BEAM RIGI
= = 2
] P =
f
L
>
(1] (1] (1]

¥t npokepévn mepintwon n datopn) RIGID éyxetl tovug axdAovbovg morlariaciactég (Modification Factors):
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Property /Stiffness Modification Fackors

— Property/Stiffness b odifiers for dnalysis

Crozz-zection [axal] Area
Shear &reain 2 direction
Shear Area in 3 direction
Tarzional Canstant

Moarment of Inertia about 2 auis
Muarment of Inertia about 3 axis
t azs

Weight

1T

Cancel |

Kot ov 600 pé0odor mpémer vo ypnoIHomTolovvTol HE TPOGOYN KOl VO YIVETUL TPOCEKTIKOG EAEYYOG TOV
OTOTELEGPUATOV
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