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SAP je jedan od programskih paketa tvrtke Computers and structures koja je ve¢ 30 godina
lider u razvoju numerickih metoda:

http://www.csiberkeley.com/

SAP (software opce namjene)

ETABS (specijaliziran za zgrade),

SAFE (modul za dimenzioniranje ploca),

Section Builder (dodatak za kreiranje najrazlicitih presjeka).

http://www.grad.hr/csi/

nasa stranica sa svim relevantnim podacima



UVODNI KORACI

PRVI Kkorak (obvezni): promjeniti mjerne jedinice [kKNm]

Kip.in,F =

u SAP-u su po defaultu jedinice Kip,in

HELP

- Help aktiviramo sa tipkom F1 (svi relevantni podaci vezani za software)
- ako pokrenemo help(F1) unutar pojedine naredbe program ¢e pokazati sve
podatke vezane za tu naredbu

Napomene:

- manual je zamiSljen kao niz koraka koji vode uspjeSnom rjeSavanju
programskog zadatka iz Statike II.

- redoslijed modeliranja ¢e pratiti programske Menue
- koristene naredbe su detaljno opisane(za Siru upotrebu)

- dodatne informacije vezane iskljucivo za rjesavanje zadatka ce biti pisani
Italic stilom.

- lokalne osi Stapa:

- lokalna os x(1) je definirana pocetnom i
krajnjom tockom Stapa.

- pravilom desne ruke definiramo osi y(2) 1 z(3).

- Zastava=>» Crvena(x) — Bijela(y) — Plava(z)




NEW MODEL

7 SAP2000 - (Untitled)

EIlE Hehj

]

==

Mew Model, ., (Cerl+M) | - =

i

5

prilikom kreiranja NOVOG modela SAP nudi varijante nekih standardnih konstrukcija
koristenih u gradevinarstvu. (ako odaberemo neku od predlozenih konstrukcija program
¢e pokrenuti proceduru definiranja svih parametara)

IH New Model %

MHew Model Initialization

i+ |nitialize Model from Defaults with Units kM, m, C

" Inbialize Model from an Exizting File

Select Template

Blank. Grid Only Beam 20 Trusses 30 Trusses 20 Frames
30 Frames Wall Flat Slab Shellz Staircases Storage
Structures

Underground Sold Modelz:  Cable Bridges  Calranz-BAG  Bridge ‘wWizard Pipesz and
Concrete Plates

a) GRID ONLY je standardna varijanta u kojoj dobivamo moguénost zadavanja
rastera konstrukcije (najeS¢e zadano arhitektonskim projektom). (varijanta
koju izabiremo)

b) NOTHING je varijanta ako Zelimo sami kreirati konstrukciju upisujuci
koordinate ili ako Zelimo model importirati iz AutoCAD-a. (varijanta detaljno
opisana u Dodatku)



GRID

[pomocne osi kojima definiramo osnovne dimenzije-gabarite konstrukcije, u praksi
najcesce odgovaraju osima arhitektonskih nacrta]

| .

zadajemo broj osnih linjja u svakom
koordinatnom smjeru (X,y,z)

[nas primjer je 2D te je dovoljno zadati broj osnih
liniju smjerovima X i Z, dok za broj osnih linija za
smjer'y zadamo vrijednost 1|

u drugom koraku zadajemo vrijednosti
udaljenosti osnih linija u metrima.

[vrijednosti pokusavamo prilagoditi zadatku —
vidi sliku dole]

q

PP Tl J 1111

Cartesian l Cuylindrical ]
System Mame
Murnber of Grid Lines
¥ direction 4
' direction 1
£ direction 4
(arnid Spacing
¥, direction 2
' direction 1
£ direction 2
Edit Grid...
Ok | Cancel |
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Edit Grid (ako rasteri nisu pravilni)
I2 Define Grid Data

Edit  Farmat
Units
System Mame | KM, m, C -
# Grid Data
GidID | Ordinate | Line Type | Wisihiity | Bubble Loc. | Grid Color =
1 wl 0. Frimary Show End
2 we 1 Prirmary Shaow End
3 %3 3 Frimary Show End _
4 w4 5 Frimary Show End _
5
E
7

: [~

Y Grid Data Dizplay Grids as
GridID | Ordinate | Line Type | Visibiity | Bubble Loz | Grid Color = * Ordinates ( Spacing
1 vl 0. Frimnary Show Start
2
3 [ Hide Al Grid Lines
L [ Glue to Grid Lines
5
5
7 Bubble Size  |1.25
E [
Z Grid Data
Reszet to Default Calor |
GridID | Ordinate | Line Type | Wishilty | Bubble Loc. | j
71 0, Prirmary Shaow End .
2 1 Primary Show Erd Reorder Ordinates |
z3 2 Frirnary Show End
24 4 Primary Show End

Ok Cancel

OO =g e LD | —

[~ |

- Define 2 Coordinate System/Grids > Modify / Show System
u slucaju pogreske sve mozemo korigirati u obradi modela

3% SAP2000 - (Untitled)

File Edit ¥iew | Define Draw 3elect Assign  Analyze Display Design Op

D& © 5L ek PR M

Ur FrameiCable Sections...

oy . o
=0 Eg Area Sections. .. a7 07| Ot
Q ‘H: N-ZPk Solid Properties. ..

iE Lnk Properties. . 3
Freguency Dep. Link Props. ..
Hinge Propetties...

@7 Mass Source..,

Coordinate SystemsfGrids, .

Systems Click to:

GLOBAL Add Mew System....
Add Copy of Spstem....
ModifyShow System...

[~ Corvert to General Gid

I&? Joink Constraints. ..
Joint Patterns. ..
%5 Groups. ..
Section Cuts...
Generalized Displacements. ..
B Load Cases...
Eridge Loads

Functions

zlEJ Analysis Cases...

Beb Combinations. ..

Marned Yiews. ..

(]9 | Cancel |

Mamed Sets

- GRID se isklucuje View > Show grid - Current/All/None



P_r = [Bx] @ 30 view

View X000 Y000 000 GLOBAL v|[KN.mC v
Slika : Izgled prozora nakon definiranja GRID-a
Options -  Windows (broj otvorenih prozora u programu)

View > Show Axes (prikaz globalnih osi)

Options > Colors (sredivanje boja u prikazu)

Display | Output |
Darkness
Painls Area Fil Face § S
Frames 7A“j: F‘”Erjta £ Transparency
Cab 23 Edge
e | _ Uiz =
Tendans Sold FilfFace 1
Spiings/NLLinks _ SoidFacs? | Area -

g Solid Face 3
Reshiaints
=g Salid =
Solid Face 4 N
Releases | Seidieed |
SolidFace 5
= Solid Face & Deevice Type
T | Sold Edge & Screen
T " Printer
St | _ sty | .

Guide Lines
Riesel Defauts
¥ Lse Color Printer [Graphios) Cancel

1. FILE MENU

(klasi¢ne naredbe u svakom programu, opisan u Dodatku)

2. EDIT MENU
(opisan u Dodatku)




Sve klasi¢ne naredbe AutoCAD ili Office:

3.

VIEW MENU

i SAP2000) - (Untitled)

File:

Al

Vv

Edit | Wiew Define

Sek 2D Wiew. ..

Sek Limits. ..

}@ Rubber Band Zoom
@ Restare Full Wiew
,@ Previous Zoarm

ﬁ‘) Zoom In One Step
,@ Zoom Ouk One Step

] pan

B show arid
v@/‘ Show Axes

Invert Wiew Selection

- View > Set 3D View (op¢i 3D prikaz):

Dpaw

Set Display Options. ..

Select  Assign

Analyze

Display

P P

Design
3d wy

Optian:

¥z yz

5

Help

&

Chrl4+5hift+F1

CH+E

Fz
F3

Shift+Fa
Shift+F3

F&

3D pogled

ravnine:xy, Xz, 1 yz

rotiranje 3D prikaza

Set 3D View

Wiew Direction Angle
= 4

225 = Plan

35 ﬁ Elevation
B0 g Aperture

0K

- View - Set 2D View (prikaz po ravninama)

Fast View

Cancel

- View - Set Display Options (kakav prikaz zelimo na ekranu):

Display Options For Active Window

Jointz

[ Labels

v Restraints

I+ Springs

[ Local Aves
v Irwisible

[ Mot in Wiew

Areas

mif i

Frames/Cables T endons

General

Shrink Objects
Extrude Wiew
Fill Objects
Show Edges

Show Ref. Lines

LU i i

,_

15
=3
a

e

XY

Objects
Sections

M aterials

Calor Printer

Wiew by Colors of

Wwhite B ackground, Black Objects

Selected Groups

[~ Apply to Al Windows

Cancel



4. DEFINE MENU

[menu u kojem definiramo sve relevantne podatke vezane za konstrukciju]

F% SAP2000 - (Untitled)

File Edit Wiew | Define Draw 3Select  Assign  An
D | LIFE Materials. .. - def. materijala
- ¢ “T FramefCable Sections. .. - def. poprecnih presjeka
Ve T 2 N o

Area Sections, ..

Solid Properties. ..
Link Properties. .. L
Frequency Dep. Link Props..,

Hinge Properties. ..
¢ Mass Source...
Coordinate Systems/Grids. .. - def. grida, modificiranje, kreiranje

¢ Joint Conskraints. ..

Joint Patterns...

Eroups. ..
Section Cuts... -

aeneralized Displacements. . .

Load Cases. . - definiranje opterecenja
Bridge Loads L
Functions k

Analysis Cases. .,
Combinations. .,

Marned Yiews. ..
Mamed Sets L

program automatski pridruZzuje neke defaultne presjeke, materijale ili bilo koji podatak
koji mi nismo definirali (bitno provjeriti)



o 4a.

DEFINE — MATERIJAL

[definiramo zadane materijale]

Material Property Data
Materials Click to:
- M aterial Mame
Add Mew Material...
Modify/Shaw Material b=
&+ |zotropic " Drthotropic
Analyziz Property Data
oK Maszs per unit Yolume
‘wigight per unit Yolume
Cancel
Maduluz of Elasticity
Poisson's Ratio
Coeff of Thermal E=pansion
Shear Modulus

Dizplay Color
[conc Calor [
Type of Design
i Deszign ’—_|
Material Property D ata [AC] 318-99)
24028 Specified Cone Comp Strength, fie |27579.032
EEE Bending Rieinf. Yield Stress, [y~ |4136885
[24821128 Shear Reinf. Yield Stress, fys [z7E7a032
02 ™ Lightweight Concrete
9900E0E o
(eI

Material Damping - Advanced... |

Cancel |

menu ve¢ ima definirane standardne materijale koje automatski pridruzuje presjecima ako mi

ne definiramo drugacije

e mozemo modificirati ve¢ definirani materijal (Modify Materijal)

ili
e kreirati novi(Add New Materijal)

e zadane vrijednosti upiSemo u jedinicama kN, m, C

e za programski zadatak trebamo zadati za dva materijala:

E — (Modulus of Elasticity)

a, - (Coeff. off Thermal Expansion)

e svim drugim parametrima ostavimo defaultne vrijednosti

{aterial Property Data

M aterial Mame

WO

Type of katerial

f* |sotropic " Orthotropic

Ainalyziz Property D ata

Mazz per unit Yalume 7.849
weight per unit Wolume TE.5729
> Modulus of Elasticity 3,000E +07
Paissan's Fatio 0.3
» Coeff of Thermal Expanzion 1.0E-05
>
Shear Modulus 1.154E+08
I aterial Damping - Advanced... |
[ ok |

Display Calor
Color r
Type of Diesign
Dezign Steel -
Design Property Data [A1SC-45089)
Minimum Yield Stress, Fy 243211.28
Mirirnurn Tenzile Stress, Fu 399396,

Cancel |

Slika: Parametri koje trebamo definirati



o 4b. DEFINE FRAME SECTIONS

[definiramo poprecne presjeke Stapova]

Froperties Chooge Property Type for Add
Type in property to find: |mport | Awfide Flangs - Section Name |GF|EDA
w10
Add Rectangular -
Section Properties.. Property Modifiers. .. Material  |CONC -
WEI Click o | |
W B4l . .
W EREE Add Mew Property... Dimensions
WEHET
W2 Depth [t3) 0.5
W49 —I
‘wl=ES Width [12] 0,25
W08 T
W12 =
W1Z414 it
118 Cancel

Display Color ,_

Cancrete Reinfarcement... I

0K Cancel

menu ve¢ ima definirane standardne presjeke koje automatski pridruZzuje modeliranim
elementima ako mi ne definiramo drugacije

e definiramo trazeni presjek tako da iz padajueg Menua izabiremo oblik presjeka (npr.
Add Rectangular) i izaberemo opciju Add New Property.

e zadajemo osnovne podatke presjeka (u programu imamo samo kvadratni presjek pa
zadajemo visinu[Depth] i Sirinu [Width])

e softwer automatski iscrtava presjek na skici tako da mozemo provjeriti zadane
podatke.

e izabrati ve¢ definirani Materijal

Property/Stiffness Modification Factors

Property/Stiffness Modifiers for Analysis

u opciji Section Preoperties i Property Modifiers

Cosssocton il v e mozemo zadati faktore kojim mijenjamo karakteristike
Shear &rea in 2 direction 1 I’l’latel’lj ala.

Shear Area in 3 direction 1

Torsional Constant 1

oment of Inertia about 2 axis 1 PREDAVANJA

Moment of Inertia about 3 axis 1
Mazs 1
\weight 1

Ok, Cancel |

Betonski presjeci

Celicni presjeci



o 4c.

[definiranje opterecenjal

' SAP2000 - 2_VJEZBE

File Edit Wew | Define Draw Select  Assign  Analyze

e &3 €, Materials. ..

i R
T Frame/Cable Sections. ..
e T 2N

2 2 Area Sections. ..

DEFINE - LOAD CASES

Define Loads

f% ?ji{ 3-0 Vie Salid Properties. ..
ﬁ Link Properties. .. »
_.K Freguency Dep. Link Praps. ..
e Hinge Propetties. ..
@{ Mass Source...
\ =
, Coordinate Syskems/Grids, ..
T.'&? Joink Constrainks. ..
Joink Patterns. ..
U “a GrOURS..,
Section Cuks. ..
Generalized Displacements. ..
. DEL Load Cases...
EBridge Loads
a||R’ Functions
DS[% :E Analysis Cases. ..
]
elf B Combinations. ..
"‘x& Mamed Wiews...
Mamed Sets
_:::{
ia

Loads
Self Weight Autg
Load Mame Type Multiplier Lateral Load

[aPT LIVE [0 < —

Click Tax

DEAD DEAD 1
oFT LIVE 1]

| |

Modﬂ-y Load
Delete Load

0K
Cancel

menu ve¢ ima definirani DEAD load (vlastitu teZinu) koju automatski pridruzuje svim
definiranim elementima konstrukcije

e definiranje / promjena parametara se vr$i na nacin da prvo definiramo / promjenimo

Ime / Type / Multiplier a onda odaberemo funkciju ADD NEW LOAD / MODIFY

e Load Name(ime opterecenja) zadajemo po izboru, npr. Stalno, Pokretno, Snijeg,

Vijetar.....

Type (tip opterecenja

o Self Weight Multiplier, prilikom zadavanja moramo paziti da samo jedno
optere¢enje ima pod opcijom Self Weight Multiplier vrijednost 1(najces¢e DEAD

Load).

Auto Lateral Load



5. DRAW MENU

[menu u kojem crtamo sve elemente konstrukcije]

Craw Zelect  Assign  Apalyze  Display

| set select Mode

® [Draw Special Joink

N O 2 Frame)CableTendan - crtanje linijskih elemenata
", Quick Drawe FrameCablefTendon
4 Cuick Drawe Braces

i=! Quick Draw Secondary Beams

U Draw Poly Area
|:| Draw Reckangular Area
(=] quick Draw Area

Draw 1 Joink Link
Draw 2 Joint Link
Quick Draw Link:

n-.(,} Draw Developed Elevation Definition, ..

DrawEdit General Reference Ling, ..

Spap ko k

Mew Labels, ..



o Sa DRAW FRAME

[definiramo geometriju konstrukcije u nasem slucaju zadajemo Stapove]
% SAP2000 - (Untitled)

File Edit Wiew Define | Draw 3Select Assign Analyze Display Design  Options  Help

De HiEg o B Set Select Mode O 3d wp s we

Set: Reshape Element Mode
e T & 7| e ®

— & Draw Special Joink
['}3 2% 3-D View s, Draw EramefCable
_%_ ", Quick Draw Frame/cable
> B L7 Draw guad Area
,
Draw 1 Joint Link.
Otvara nam se novi Menu:
Properties of Object £
Property GREDA - odabiremo def. Popre¢ni Presjek
Moment Releases Continuols - %adaj emo Gredu(Continuus) ili
#t Plane Dffzet Mormal 0, Stap (Pinned)
Drrawing Contral Tyupe | Mone <space bars j
Mone <space bars
Harizantal <Hz»

Wertical <4

Parallel to &ngle <4
Fixed Length <L
Fived Length and Angle <53
Fixed dh and dv <D

- Drawing Control Type (nacin
odabira toCki elemenata, vezan
isklju¢ivo za 2D crtanje — u
ravnini):

o None = miSem zadajemo tocke [na gridu ili ve¢ definiranim elementima, dodatna
pomo¢ su Osnapi]

o <H> horizontalna linija

o <V> vertikalna linijja

o <A> paralelna sa zadanim kutem

o <L> linija definirane duzine

o <S> linija def. duZine i kuta

o <D> linija definirana pomocu x 1y udaljenosti

e ako smo pravilno definirali grid moramo samo 'popikati’ tocke i definirati geometriju
konstrukcije. Ako moramo dodatno definirati neke tocke onda koristimo navedene
opcije.

e kontrola: View > Set Display Options 2 Frame - Section

e USLUCAJU POGRESKE:

= odaberemo gredu miSem i obriSemo je tipkom Del

=  odaberemo gredu i pridruzimo joj pravi presjek (vidi dodatak)



6.

ASSIGN MENU

[menu u kojem nacrtanim elementima pridruzujemo definirane karakteristike]

fssign  Apalyze  Display  Desic

Joink k- pridr. vezano za tocke
Frame/Cable/Tendon y - pridr. vezano za liniske elemente
Joint Loads » - pridr. toCkasto opterecenja

- pridr. linijskog opterecenja

-

Frame/Cable/ Tendon Loads

Joink Patterns. ..
Assign o Group, ..
iClear Display of Assigns

_opy Assigns



6a ASSIGN JOINT RESTRAINTS

[definiranje rubnih uvjeta - lezajeval

- {Untitled)
4 Define Draw Select | Assign Analyze Display Design  Options  Help
|56 | v J & oint b &%) Restraints... z 4 g B2 E

Constraints..,
N-lerw? | B H =

ew

Joint Loads

Joink Patterns. ..

“a Assign ko Group. ..

Clear Display of Assigns

Copy Assigns

PAZI:  prilikom zadavanja lezajeva prvo moramo izabrati tocke

loint Restraints

U prostoru tocka ima 6 stupnjeva slobode
Restraints in Local Directions

W Tianslation 1w Fotation about 1 Smjerovi 1,2,3 su odgovaraju globalnim osima X,Y,Z
smjerovi oznaceni kvacicom su smjerovi sprijecenih
pomaka.

v Tranzlation 2 |v Rotation about 2

[v Tranglation 3 v Rotation about 3

Fast Restraints

A %

Klasi¢ni leZajevi (upeti, nepomicni, pomicni)

ak | Cancel |

PAZI: naS zadatak je dvodimenzionalan, mi moramo zadati lezajeve za trodimenzionalan
sustav. Opcijom 'Fast Restraints' slucajeva bezbolno premostavamo prijelaz sa 3D na 2D
sustav.




(@)

6b

ASSIGN RELEASES

[otpusStanje unutarnjih veza u konstrukciji — definiranje zglobova]

PAZI:

prije zadavanja moramo izabrati grede

Assign Frame Releases

5% SAP2000 - tit

File Edit Wiew Define Draw Select | Assign Analyze Display Design  Options Help

D E % | Ml 2d s w2 w a4 | O
I i
o %: U e~ }ﬁl FramejCable ¥ 3 Sections... ot | e % | 4
- hd Frame Property Modifiers. .. =
Q ‘-’;{: ¥-Z Plane @ Y=0 IMaterial Property Overwrites. .,

1= Releases|Partial Fixity...

' Local Axes...
Frame/Cable Loads 3 Reverse Connectivity., ..

H End {Length) Offsets. ..

4

o

N I tion Poink
Insertion Point. ..
3 ik Qutput Skations
m == M
=i Prestress...
“h Assign ko Group... P-Delta Force...
U Clear Display of Assigns
£l
Copy Assigns TensionfCompression Limits, ..
El }
Hinges...
4
%< |ine Springs. ..
aIIR’ z, Line Mass...
DSR Material Temperatures. .,
i } .
Automatic Frame Subdivide. ..
hid

Frame Releazes

Axial Load

Shear Force 2 [Major)
Shear Faorce 3 [Minar)
Tarzion

Maoment 22 [Minar]
toment 33 [Major]

[v MNoReleases

Release
Start  End
o

-
.
-
.
.

=

LU T |

Frarns: Partsl Fisity Springs Kvacdicom odabiremo unutarnju silu koju

Start End

zelimo otpustiti, na pocetku ili kraju elementa

2D (vezano za nas zadatak):

[
[
[
[ Axial Load - Uzduzna sila
[
[

Shear Force 2 - Poprecna Sila
Moment 3-3 - Moment

Ok | Cancel |

Shear Force 3, Torsion, Moment 22 su za 3D probleme

Ako zelimo provjeriti koje su nam veze otpustene odaberemo opciju :
View -> Set Display Options = Frame/ Cable Releases

Slika: skica otpustenih zglobova (Moment 3-3)



o 6c¢ ASSIGN 2 JOINT LOADS - FORCES

[definiranje opterecenja u cvorovimal

. SAP2000 - ttt

File Edit Wiew Define Draw Select | Assign Apalyze Display Design  Options  Help
D EHiE o g E ot P ad w2 we
B | e v w7 W 1 s + T
Bl 5 FE T ] g OF R

=
B % Frame Releases

E

Jgirk Loads r 5% Forces...

wt Displacements., ..

Joink Patkerns. ..

“a Assign ko Group...

Clear Display of Assigns

Copy Assigns

7
0
[

PAZI:  prije zadavanja moramo izabrati tocke

oint Forces
Units

Load Case Name fopt " i-| | | [kN.mC »| - pridruzeno 'Load Case Name'
Loads Coardinate System
Farce Global % 0. [ELoBAL = globalni ili lokalni sistem
Force Global v a0,

Options

F Global £ 0, .. .

ol e " addtoEsisingLoads | - aktualnu opciju pod 'Options'
toment about Global = 0. f* Replace Existing Loads
toment about Global v |0 (" Delete Existing Loads
Moment about Global 2 |0, lTl Cancel

vrijednost zadajemo u kN, m

PAZI:  opterecenja zadajemo u globalnom sustavu, sve vezano za zadatak definiramo
u X-Z ravnini.



o 6d ASSIGN 2 FRAME/CABLE LOAD - POINT

[definiranje koncetriranog opterecenja na elementima — gredama/stupovima]

. SAP2000 - ttt

File Edit Miew Define Draw Select | Assign Analyze  Display Design  Options  Help

0 = HG f’ @ @Iﬂ}dx}l ¥z oy gt | 4 4
Frame,Cable 4 5@
<L RY 5. g rE B (o e
& 7 Frame Releases

FramejCable Loads 2 Graviey...

2 Baoirk...
£ Distributed.,,

ﬂ.; Temperature. ..
Reference Temperature. ..

“0 Assign o Group. .. Prestress

Clear Display of Assigns

Copy Assigns

4

PAZI:  prije zadavanja moramo izabrati element

‘rame Point Loads

Units

Load Case Name oot . [KN,m.C =] - ime optereéenja (definirano)
Load Type and Direction Optioks

(+ Forcez { Moments (" idd ta Existing Loads SO

Cocrd ve [BIOBAL - sile ili momente

oord Sys - {+ Replace Existing Load 12

Fiace EHEna e - lokalno ili globalno
Direction | Grawity - (™ Delete Exizting Loads
Point Loads
1. 2 3 4, dali t od tka &t
Distance |D |.25 |.75 |‘| - udajjenost od pocetka stapa
Load o, 0, o, 0, . . .
- relativno(u postocima) i
{* Relative Distance from End-| (" Abzolute Distance from End-|

apsolutno( u metrima)

DK | Cancel

vrijednost zadajemo u kN, m

PAZI:  opterecenja zadajemo u globalnom sustavu, sve vezano za zadatak definiramo
u X-Z ravnini,



o 6f ASSIGN 2> FRAME LOAD - DISTIBUTED

[definiranje kontinuiranog opterecenjaj

' SAP2000 - 2_VJEZBE

File Edit Wiew Define Draw 3Select | fssign Analyze Display Design  Options  Help

D B « 7l B 3d s w2 w2 o &g SR
- Erame/Cable

T 2N TR

e 2 L@,
B | 53D View
° Frame Loads ¥

oink. ..

1
&L pistributed. ..

™~
™,

i Temperakure, .,
Reference Temperature. ..

“a Assign ko Group... s

7

Clear Display of Assidns Auto \Wave Loading Parameters. ..

Copy Assigns

PAZI: prij‘e zadavanja moramo izabrati element

‘rame Distributed Loads

Units . , .
Load Casze Name |DF'T ﬂ |KN' m, [ j - 1me opterecenja
el e endbLEslin Otions - sile ili momente kontinuirane
(v Forces © Moments " #dd to Existing Loads

lokalno ili globalno (os1)

Coord Syz |GLOBAL A {+ Replace Existing Loads
Direction | Gravity - (" Delete Exizting Loads

Trapezoidal Loads

: 2 3 i - udaljenost od pocetka Stapa
Distance |0, |0,25 |0.75 1. .. .. .
- vrijednost optere¢enja (mozemo
Load 0. o o o definirati promjenjivo
f+ Relative Distance from End-| " Abszolute Distance from End-| optereéenj e)
Uniform Load - relativno(postoci) 1 apsol. (metr1)
Load 0, (] | Cancel |

- ako je opterecenje jednoliko onda zadajemo samo vrijednost Uniform Load



o 6g ASSIGN 2 FRAME LOAD - TEMPERATURE

[definiranje temperaturnog opterecenjal

B SAP2000 -ttt

File Edit Wew Define Draw Select | assign Analyze Display Design  Options  Help

0O & HE‘Q'Q g & 0] 3d wp w2 e gt | 4 4
1 Frame/iCable 3 -
Al AT T e N S
B3 _J‘-f; Frame Releases
° Frame,/Cable Loads ] Gravity...
A A Foirt...
, L] Distributed...
R{ ﬂ.; Temperature. ..

e Reference Temperature. ..

“a Assign bo Group. ..

Prestress...

Clear Display of Assigns

Copy Assigns

PAZI:  prije zadavanja moramo izabrati element

Frame Temperature Loading

- 1me opterecenja (definirano)

Load Caze Hame

Tupe Options T pe:
*  Temperature (" Add to Existing Loads g’em.perature —¢
- s
~ ) ) - -
Temperature Gradient 2-2 {* HReplace Existing Loads ; Temp. gradient 20 = Ay
(" Temperature Gradient 3-3 (" Delete Existing Loads h
Temperature - Temp. gradient 3-3 = A% [3D]

{* By Element

Temperature 0. Temperature:

" By Juint Pattem Cancel - upiSemo vrijednost, tsili A%
Pattern
kulbiplier

o temperaturni gradijent je vezan za lokalne osi Stapa, nama za zadatak treba
Temp. gradient 2-2. (ako zadamo pozitivau vrijednost znaci da je 'toplije' na gornjoj
strani Stapa)



o 6h ASSIGN 2 JOINT LOADS - DISPLECEMENTS

[definiranje prisilnih pomaka i rotacija u cvorovimal

7 SAP2000 - ttt

Fle Edit Wiew Define Draw  3Select | assign 8palyze Display  Design Options  Help

D E E}g 3 7 & Joint P 3d wy we g
e s T R g B R
E :F-‘{I Frame Releases
.3

Joint Loads r £} Forces...

it | Displacements. ..

Joink Patterns...
“a Assign to Group...
Clear Display of Assigns

Copy Assigns

PAZI: prije zadavanja moramo izabrati tocke

Ground Displacements

Units
Load Case Hame ||:|pt j |KN, m, C ﬂ . .
- pridruZeno 'Load Case Name'
Dizplacements Coardinate System
Tranzlation Global & 0, | j
Translation Glabaly |0 - globalni ili lokalni sustav
Optiots

Tranzlation Global 2 0, ~ add to Existing Load

_ o SHsing heacs - aktualnu opciju pod 'Options'
Rotation about Global 3 |0, (¢ Replace Exizting Loads
Rotation about Global ¢ |0, " Delete Existing Loads

Rotation about Global 2 |0, IT'

Cancel

vrijednost zadajemo u kN, m

PAZI:  opterecenja zadajemo u globalnom sustavu, sve vezano za zadatak definiramo
u X-Z ravnini,



7. ANALYSE MENU

. SAP2000 - 2_VJEZBE

Filz Edit ‘iew Define Draw Select  Assion | Apalvee Display Design  Options  He .
- def. prametre proracun

05 @Y g s e e [T
I,J_? TN e BRI MR Py —— @ | -proratun
o 7a ANALYSE 2 SET ANALYSIS OPTIONS

[podesavanje parametara analize]

Analysis Options

Available DOFs
W = T U W U2 [ R= |w By | RZ

Fazt DOFz

Space Frame  Plane Frame Flane Grid Space Truss

k|

#*Z Plane =7 Plane
Access Databaze File

[ Automatically zave Microsoft Access or Excel tabular file after analyziz

| . [

odabirom varijante XZ Plane osiguravamo prijelaz 3D sustava na 2D, svi
parametri definirani van ravnine program ignorira.



o 7Tb ANALYSE > RUN ANALYSIS

[pokretanje analize]

. SAP2000 - 2_VJEZBE

File Edit Wiew Define Draw Select  Assign | Analyee Display Design  Cprions  He

N J '3;9 ;? o » Set Analysis Options. ..
L E
Set Analysis Cases to Run...
Te T 2 - e v | B [y VB o
F | Run Analysis F5
=
t Analysis Cases to Run
Click ta:
Case Mame Type Status Action
DEAD Linear Static Finighed Fiun
MODAL hodal Finished Run
opT Linear Static Firished Fun
Fun/Do Mat Fun Al
Delete Al Results
v Allow Analysiz to Be Cancelled
Run Mow Cancel |
i sap Analysis Monitor u@]u
File Mame:  D:APLOSKI MOSACINZ VIEZBE SAPY2_VIEZBE sdb
Start Time:  25.3.2004 18:56:21 Elapsed Time: 00:00:03
Finizh Time: 25.3.2004 18:56:24 Fun Statuz:  Done - Analysiz Complete
NUMEEER. OF 0 1 -
d
d
d
d
d
4 =
d
d
d
d
d
Feriod
ANALY SIS COMPLETE 2004/03/25 158:56:24 iv
ok | |
. y v .ge oy . . , . . .
WARNINGS: sve moguce greSke ili numeri¢ke nestabilnosti program c¢e ispisati

prilikom proracuna.



DISPLLAY MENU

[menu gdje mozemo prikazati sve podatke vezane za konstrukciju]

Cisplay Design  Options  Help
1 show Undeformed Shape

Shaow Load Assigns

Shaow Misc Assigns

FF show Deformed shape. ..
ﬁ Show Forces[Stresses
5; Shawy Yirtual Work Diagram. ..

Show Tables, ..

F4 - prikaz pocetnog stanja
v - Pprikaz definiranog opterecenja
- prikaz definiranih parametara

F& prikaz deformiranog sustava
y - prikaz dijagrama U.S.

Shift+F12 tabli¢ni ispis rezultata



o 8a DISPLAY 2> SHOW_ FORCES / STRESSES >
FRAMES

[dijagrami Unutarnjih Sila na Stapnim elementima]

[ SAP2000 - tit

File Edit Wiew Define Draw Select Assign Analyze | Display Design  Options  Help
[l = e 4 » | B @ I Undeformed Shape Felhgrl ¢ & 52
> ’Q; U J/ gl ; [@ FI 2 E\E . Load Assigns »

= 4 Moment 3-3 Diagram  {opt)

et

Misc Assigns » A

Fr Deformed Shape... F&
M Forces/Stresses L] Joints,
/4 irtual Wark Diagram, .. FramesjCables...

Model Definition Tables. ..
|ﬂ Analysis Resulks Tables... Shift+F12
Design Results Tables. ..

All Table Types. ..

Member Force Magram for Frames

Case/Comba - 1zabrati opterecenje

Caze/Combo Name

- 1zabrati dijagram:

r o Axial Force — dijagram uzduznih sila
=

B = o Shear 2-2 - dijagram poprecnih sila

Compaonent o e
P _ o Moment 3-3 — momentni dijagram

" Auwial Force " Torsion

" Shear 22 " Maoment 2-2

" Shear 3-3 {+  Moment 3-3
Scli"”gﬁ , - skaliranje: automatski ili ru¢no

*. Lo

(" Scale Factor
Options - izabrati tip prikaza dijagrama

r

[v Showalues on Diagram Caree]



o 8b DISPLAY - SHOW TABLES

[tablicni prikaz svih podataka vezanih za konstrukciju]

i3 SAP2000, - 2005 test

File  Edit Mew Define Draw Select  Assign  Analyze | Display Design  Opkions  Help
D |5 Fllg » 88 ®® O 1 showUndeformed Shape
- Show Load Assigns
5 Deformed Shape (DEAD) Show Mist Assigns

all
FF Show Deformed Shape...

5@& =% show Forces/Stresses
ﬁ Shows Yirtual Work Diagram. ..

shift+F12

Choose Tables for Display:

Edit

EYSFMODEL DEFINITION [0 of 58 tables selected] Lot Cmes (el D]

#-0 System Data Select Load Cages...

#-[0 Property Definitions 2 of 2 Selected
%0 Load Definitions :
+ [ Other Definitions Analysiz Cazes [Results)

= [0 Analysis Case Definitions Select Analysis Cazes. .

#-0 Connectivity Data 3 of 2 Selectad
-0 Joint Assignments

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

#-0 Options/Preferences Data

= [0 Mizcellaneous Data Options
=-E ANALYSIS RESULTS (5 of 8 tables selected]) I~
- Joint Output [~ Show Unformatted

#-E Element Output
#-E Structure Output

Mamed Sets

Save Mamed Set...

Cancel

Table Formats File... | Curent Table Formats File: Program Default

- izabrati koje podatke Zelimo u prikazu

- tekstualni ispis: File > Print Tables



Tabelarni prikaz:

Element Forces - Frames

Fille ‘Wiew Options  Format

Units: &g Noted

Frame | Station| DutputCase | CaseType | P| w2 3 T| M2 M3

Text m Text Text KN KN EN KN-m KN-m KM-m
L 1 0 DEAD LinStatic 0 0 0 0 0 0
- 1 05 DEAD LinStatic 0 1.368 0 0 0 0342
I 1 1 DEAD LinStatic 0 2,736 1] 0 0 -1.3682
L 1 1} opt LinStatic 1} 100 0 0 0 -7.105E-15
L 1 05 opt LinStatic 0 100 0 0 0 50
L 1 1 opt LinStatic 1] 100! 1] 0 0 -100
I 2 0 DEAD LinStatic -1.031 £.124 1] 0 0 -4.4604
L 2 05 DEAD LinStatic -1.031 -4.756 0 0 0 -1.7408
L 2 1 DEAD LinStatic -1.03 -3.387 0 0 0 02952
- 2 15 DEAD LinStatic -1.03 2019 0 0 0 1.6468
I 2 2 DEAD LinStatic -1.031 -0.651 1] 0 0 23144
L 2 1} opt LinStatic -75,305] 8.826 0 0 0 74,0865
L 2 05 opt LinStatic -75,305 28,826 0 0 0 64,6734
L 2 1 opt LinStatic -75.305 48,826 1] 0 0 45,2603
I 2 1.5 opt LinStatic -75,305 EB.826 1] 0 0 15,8473
L 2 2| opt LinStatic -75,305] 88,826 0 0 0 -23,5658
L 3 0 DEAD LinStatic -0.268 -1.189 0 0 0 23144
L 3 1.41421 DEAD LinStatic -3.005 1.547 1] 0 0 20613
I 3 282843 DEAD LinStatic 5,741 4,283 1] 0 0 20615
L 3 1} opt LinStatic -116,058 9,561 0 0 0 -23,5658
| 3 14147 opt LinStatic -116.058 9.561 1] 0 0 -37.0874
L 3 2.82843 opt LinStatic -116.058 9561 1] 0 0 60,603
I 4 0 DEAD LinStatic -7.08% -1.03 1] 0 0 20615
L 4 1 DEAD LinStatic -9,825/ -1.03 0 0 0 -1.0308
| 4 2 DEAD LinStatic -12.561 -1.031 1] 0 0 0

ispis je vezan za Numeriranje(label) elemenata ili ¢vorova.

Prikaz numeriranih elemenata i ¢vorova: View - Set Display Options

Display Options For Active Window:

Joints Frames/Cables/Tendons General Wiew by Colors of
o Labels el Labels Shrink Objects f+ Obijects
¥ Restraints [ Sections Extrude Yigw ™ Sections
V¥ Springs [ Releases Fill Dbjects " Matenals
™ Local Axes [ Local Ares Show Edges " Caolor Printer
¥ Invisible [ Frames Mot in Yiew Show Ref. Lines ~ ‘white Background, Black Objects

[ MotinView [ Shove E xtruded Boxes " Selected Groups

-

[ Apply to Al Windows

Links
r
r
r
r

Cancel




DODATAK



BRISANJE ELEMENATA
ako Zelimo izbrisati neke elemente dovoljno ih je oznaciti element + DEL

OBABIR ELEMENATA - SELECT MENU (6)

[cijeli Menu sluzi za odabir elemenata]

. SAP2000 - model spoja grde i ploce

Fil= Edit “iew Define Draw | Select Assign  Analyze Display Design  Options  Help

D Hid Select * PointerWindow
Deselect k R’& Intersecting Line
bE T 2 e er | _
Inwvert Selection 30 Box
T . Ik
Lz i 3-D View psh" ek Previous Selection #i Plane

_?E i Clear Selection

[=]
DIQ' Erame/Cable Sections. ..
D.=.Q' Area Sections..,

E;k"‘ Solid Properties, ..
ic“‘\?" Link Froperties, .,

Joink Constraints. ..

F v

Labels, ..
al Al Chrl+a

INFORMACIJE O ELEMENTIMA KONSTRUKCIJE

desnim klikom misa na bilo koji element konstrukcije dobijemo sve informacije vezane za

njega




KRATKI OPIS TOLLBARA

7 SAP2000 - primjer2Ms

File Edit “iew Define Draw Select Assign  Analyze Display Design  Options  Help

D | H S Gy P® 2@ M 3dw = e G| & & U5 @ Nt
[y | % X-Z Plane @ Y=0 re <
5
™,
.,
EF VIEW — naredbe:
O Zoom Window — odabir pogleda prozorom
3 Zoom All Object — prikaz cijelog modela
‘ Previous Zoom — predhodni pogled
al® Zoom IN
b Zoom OUT
" Pan — ru¢no pomicanje pogleda
. 3D pogled
: pogled XY
)@ pogled XZ
o pogled YZ

OSNAP — naredbe:

Odabir ve¢ def. tocke 1 tocaka grida
Odabir krajnjih i1 Srednjih tocki elemenata
Odabir tocke na sjeciStima

Odabir tocke na okomici

Odabir tocke na elementu



o 2b

REPLICATE

[kopiranje elemenata konstrukcije]

. SAP2000 - rampa za vjezbe

File
B
e

&
T

v

4

Edit View Define Draw

.

Cuk

Copy

x

o—a

il

4

H
=
=

Delete

Add ko Model From Template. ..

Interactive Database Editing. ..

Add Grid at Selected Paints...

Replicate. ..
Exkrude
Maorve, ..

Merge Joints...

Align Points. ..

Select

Assign Anak

ChrH-x
Chrl4C

Delete

Ctr+T

Chrl+R.
3
Chrl+HM

Linearno (zadajemo udaljenost / koliko)

Radijalno (kopiranje + rotiranje oko osi)

Mirror (simetrija oko odabrane ravnine)

PAZI:  najprije moramo odabrati elemente koje Zelimo kopirati
Replicate
i Radial l Mirrar - varij ante:
Increments Feplicate Options
dx a. M odify/Show Replicate Options... |
dy lﬂi 7 of ¥ active boxes are selected
dz o, [ Delete Original Objects
Increment D ata
Mumber |1
[]4 I Cancel

Replicate Options: mozemo izabrati koje parametre Zelimo kopirati



o 6i

ASSIGN 2 FRAME/CABLE - SECTIONS

[pridruzivanje poprecnog presjeka]

5 SAP2000 - (Untitled)

File Edit Wew Define Draw Select | Assign Analyze Display Design  Options  Help
0= HG;QK'? ﬁ § W 3d v we uz 4 g

FramejCable v L5 Sections...
T e n? | B =
ke vy 2 (3 pa? | BN Frame Property Modifiers...

b 2 3-D View Material Property Overwrites. .,

K= Releases/Partial Fixity...
“& Local Axes...
Frame Loads 3 Reverse Connectivity. ..
H End {Length) Offsets, ..
Insertion Poink, ..

ﬁ Qutput Stations...

Prestress. ..

X: Assign ko Group, .. P-Delka Force, ..

Clear Display of Assigns

Copy Assigns Tension/Compression Limits., ..

Hinges...

a4 | ine Springs.. .

@@
=+, Line Mass...

IMaterial Temperatures. ..

o ) -
Automatic Frame Subdivide. ..

PAZI: prije zadavanja moramo izabrati linijeske elemente

Frame Properties

Froperties
Type in property to find:
FOM

STUP

Chooze Property Type for Add

|Im|:-ort | wide Flange ﬂ

A |/ wide Flange ] - za odabrane elemente treba odabrati presjek

Click. to:

M odify/Show Property... |

Delete Property |

o]

Cancel |

elementima importiranim iz .dxf su presjeci automatski pridruzeni.



o 1b FILE - IMPORT > AUTOCAD .dxf

- Kreiranje dxf.-a:
o 1D elem. (line...) u AutoCAD-u SAP pridruzuje FRAMES tj. grede ili stupove

# SAP2000 - (Untitled)

File Help
[ Mew Madel... Chrl+M . . . .
@ open.. cukeo - importirati mozemo .dxf file
snimljen AutoCAD-om
Import 3 SAPZ2000 M3 Access Database .mdb File.. .

SAP2000 MS Excel Spreadshest .xls File...
SAPZ2000 Y8 .52k Text File...

- pronademo 1 odaberemo file

SAPZ000 V6 ar V7 s2k File. ..
SAPI0 Text File. ..

Eatch File Control...

CIS(2 STEPFile ...
AutoCAD . dxff . dwg File. ..
FrameWoarks Plus File...

IGES .igs File. ..
Capture Enhanced Metafile

Capture Picture

Custom Repork YWriker,, .

Show InputfOutput Text Files.. .

1 0. \model spoja grde i ploce.SDE
Z L. NS VIEZEAMA, SDE

Import Data
— IMPORT DATA
Global Up Direction
L4 Y
cox ooy : - moramo uskladiti koordinatni sustav 1z
AutoCAD-a sa SAP-ovim
units  [kmC - jedinice

Cancel |

% DXF Im port

DXF IMPORT

Azsign Layers
SpecialJoirts |NONE - - izabiremo layere iz AutoCAD-a i unosimo u
Frames SAP
NL Links - najbolje je unositi layer po layer i odmah u
Shelis SAP-u mu pridodati njegove karakteristike
Solid

smocne Frames — unosimo grede 1 stupove

0K Cancel




FILE MENU

F SAP2000 - visa primjer

File Edit Wiew Define Draw Seleck  Assign

q bew Madel... L - kreiranje novog modela
L= Qpen ... k0 T - otvaranje ve¢ kreiranog
I save Chrl+5 - brzo snimanje
Save fs... Fiz - snimanje pod drugim imenom
Irnport b . . ..
_— , - importiranje iz drugog softvera (*1)
Excpor

- export u drugi softwer
Set Defaulk File Paths., ., -

Batch File Contral... - paralelno vodenje viSe projekata
ideo. .. » . .

Create Video - '$minka’ - video

Print Setup for Graphics. .. Ckrl+P
S Print Graphics Chrl+G - definiranje parametara za printanje
T4 Print Tables... > - direktno printanje slike

Capture Enhanced Matafile . - prl‘ntanj'e re;ultata u obllkq tablica

: - snimanje slike kao posebni file

Capture Pickure k

Custom Report Writer... - kreiranje deafaultnog izlaza

Modify fShow Project Information. .. - osnovni podaci o projektu

Madify{Show Comments and Log. .. - prostor za komentare o projektu

Showe Input/Oukput Text Files. ., - prikaz kreiranih file-ova

10h.. . \wisa primjer, SDE
2D\, \kont.50E

300h...\3 PRIMIER . SDE
4 [0:\...\4 PRIMIER .SDE

- nedavno koriSteni projekti (brzi open)

Exit Shift-+F4



EDIT MENU

# SAP2000 - visa primjer

Filz | Edit “iew DCefine Draw Seleck  Assign  An:

0
“V
- & cut Chrl43
bz Copy kel
% (& paste... Chrl+ - klasiéne Windows naredbe
w Delete Delete (*1)

Add to Model Erom Template. .. ChE+T

Interactive Database Editing. .. ) ) ) )
- dodavanje grida u izabranim tockama
&dd Grid at Selected Points. ..

Replicate. .. Ctrl+R - kopiranje
Extrude [ -
7 Mowe. .. Chrl4-M - pomicanje
L3 i
[ .=.= EZE:?_:S:S - spajanje toCaka
@ = S
+ | &= Divide Frames. .. - cijepanje linijskih elemenata
Mesh Curved Frame/Cable... - meshiranje linijeskih elemenata
all® | 22 Jain Frames - spajanje linijskih elemenata
Trim{Extend Frames. .. - rezanje 1 produZenje linijskih elem.
cift
N Disconnect
2 Conneck
__' Show Duplicates
Ly Merge Duplicates. .
4

Zhange Labels,.,




ASSIGN MENU

[menu u kojem nacrtanim elementima pridruzujemo definirane karakteristike]

fssign  Analyze  Display  Design  Options  Help

- pridr. rubnih uvjeta - leZajeva

Frame,/Cable/Tendan k Canstraints. .. - pridr. veza izmedu ¢vorova
Fan] SPHiNgs. .. pl‘idl‘.
+ Masses... pridr. masa (potres)
Local Axes, ..

Tl e | Panel Zones...

Frame/Cable/Tendon Loads Merge Mumber. .

fssign  Analyze  Display  Design Opkions  Help

Juoinik Fluw wz w2 PO - . - .
Erame/Cable/Tendon K I='*, Frame Sections. .. = pl‘ldl‘. poprecnlh preSJeka

Property Modifiers. ..

Material Property Cwverwrites, .,

Joint Loads r

Frame/Cable/Tendon Loads ¥ = Releases/Partial Fixity, ..

% Local Axes...
Reverse Connectivity. ..
H End i(Length) Offsets. .,
Joink Patterns. .. Insertion Poink. ..
End Skews. ..

o%

Assign ko Group...

125 i
Clear Display of Assigns g DU ST

P-Delta Eorce, ..

Copw Assigns

Tension/Compression Limits, .,

Hinges. ..

e | ine Springs. ..

i Line Mass...
Material Temperatures, ..

Automatic Frame Subdivide. ..




