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1.1

1.2

General

The following items are briefly described in this introduction to the RM2000 space-
frame analyser:

Starting the program

The user interface

Importing material definitions
Definition of materials
Defining a cross section
Defining the structural model
Defining a tendon geometry
Defining loads

Defining a traffic loading case
Defining a construction schedule
Running the calculation
Viewing the results

Fibre stress check

Ultimate load check

Shear capacity check

This introduction is based on a simple example that the user should work through using
the program RM2000 at the same time as following this text.

Starting the program

The program installation must be completed before any work can be started. The instal-
lation procedure automatically creates the following TDV icons for GP2000 and
RM2000 on the desktop:

ol It

The program can be started by double-clicking the appropriate icon (shown above) or
by selecting the icons via the Windows - "Start" — menu, (usually located in the bottom
left hand corner of the screen). The GP2000 and RM2000. Icons are located in the file
structure under the program group "TDV2000".

Data conversion from RM7

Refer to section 13. Data conversion from RM7 to RM2000 for further details
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2 The introductory example

The three span hollow concrete box girder shown in Figure 1 below will be defined.
This section contains several variable dimensions.

cross section:

span 1: 40m

span 2: 60m

span3: 40m

Figure 1. Structural system

The 140m long three-span bridge (40m + 60m + 40m) is located on a compound axis
comprising a straight line, a circular curve and then another straight line.

2.1 SYSTEM:

STRUCTURAL MODEL (actual)

A3 A4

Al 40m A2 60m 40m

10x4m 15x4m 10x4m

1D
1D

20m
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STRUCTURAL MODEL: (program)
Al 40m A2 60m A3 aom A4
| 4 | |
10x4m | 15x4m | 10x4m
7Y f7\Y
YAy 124 24 AN
System axis: Horizontal plan
1% Part:Straight Line Station: 0-20 m
2" Part: Spiral: A=100, Rexnp=200m Station: 20-70 m
3" Part: Circle: R=200 Station: 70-140 m
System axis: Vertical plan
1.Part: Line: 30m dZ=0,5m Station: 0-30 m
2.Part: Circle : R=-2000m Station: 30-100 m
3.Part: Line: 40m Station: 100-140 m
Numbering system:
Node numbers (span) : 101-111-126-136
Element numbers (span) : 101-110,111-125,126-135.
Supports: (defined by additional elements)
Axis 1 Axis 2 Axis 3 Axis 4

101-110 111-125

126-135

A
Hij}

________|_|___H_______

L..

_________|.|:|_|_______
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GP2000 130m
6,5m 6,5m
 0:40m 12,2m 0,40m
I\3,00m \  1,50m  1,50m\ | 3,00 m )
0,90 m
L S T2
\\E 0,25m7
)
I
i hcstab(sg)
! 50m
'tbottab(sg),
iy \ 4
i
]
) 2
| 4,0m | 15my 1.0m. 1,0m | | aom
I N [ N I [ I

Cable geometry (intern)

101 (6 Cable) Ac=16cm2, Ah=50cm2 (101-113)

span 1
span 2 102 (12 Cable) Ac=16cm2, Ah=50cm?2 (108-128)
span 3 103 (6 Cable) Ac=16cm2, Ah=50cm2 (123-135)

Clearance 20cm from top Clearance 20cm from top

Tendon 102 Tendon 103

Tendon 101
Clearance 20cm from bottom ? Clearance 20cm from bottom

Clearance 20cm from bottom

2.2 DESIGN CRITERIA

The following criteria will be used for this design example:

Specifications, Codes, and Standards: AASHTO Bridge Design Specifications
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2.3 MATERIALS:

Reinforcement;: GRADE 460

Yield Strength: 400000 kN/m*
Modulus of Elasticity: 200000000 kN/m?

Strain/Stress values

Reinforcing Steel Grade 460
600000
Epsilon [kN/m2] 400000 -
-20.0 -400001 200000 |
-2.0 -400000 a
0.0 o £ 0
2.0 400000 2000007
20.0 400001 400000 4
-600000
strain

Concrete: Type C 45

28 day Cylinder Compressive Strength: 518000 kN/m?
Modulus of Elasticity: 32100000 kN/m*

Allowable Stresses: As per AASHTO

Tensile: during construction: 7.5/ f'c (U.S Customary)

0,623+ f'c (METRIC)
=4484 kKN/m*

Final : 6+ f'c (U.S Customary)

0,498/ f'c (METRIC)
=3584 kN/m’

Compressive: 0,40*f,
=-20720 kN/m’
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Strain/Stress values

Epsilon [kN/m2] Superstructure girder Concrete - C 45

-2 -51800 10000
-1 47570 0 f f f | | ’ 2
-1 -42290 -10000 -2 -1 -1 -1 -0,571 -0,286/5 20
-1 -34890 -20000 -

-0,571  -25370 -30000 -

-0,286  -13740 40000 -

0 0 -50000 4

20 1,00E-05

Prestressing Steel:

Strand tendons shall consist of low-relaxation steel. Material Properties:

Ultimate Tensile Strength 1860000 kN/m*
Yield Strength 1674000 kN/m*
Apparent Modulus of Elasticity: 197000000 kN/m?
Prestressing Steel
Epsilon [kN/m2] ;gggggg |
-20.00 -1860000 1500000
-7.85 -1674000
0.00 0 1000000
7.85 1674000 | g 70|
20.00 1860000 % 500002000 -785- -~ 00— 785 - 20|00
1000000 1 === ========= = e
-1500000
-2000000
-2500000
strain
Friction Coefficient: 0.25
Wobble Coefficient: 0.151 [Deg/m]
Wedge slip: 10 mm = 0.010m
Tendon: Ac=0,001 6m>/Tendon

Ap=0,0050m*/Duct
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Allowable Tendon Stresses:

Jacking Force: 0,80 f,u
At anchorages after anchoring 0,70 fou
At other location after anchoring 0,74 f,.
At Service limit state after losses 0,80 f,y
Factor 0,8 0,7 0,74 0,8
fpu] 1860000 1488000] 1302000( 1376400
fpy] 1674000 1339200

2.4 Design Loadings:

2.4.1 Dead Load:

Unit Weight of Reinforced Concrete (DC): 23,5 kN/m’
Additional dead load: 30,0 kN/m

2.4.2 Live Load:

Apply one load train on one central lane in this example:

1000 [kN]
60 [kN/m] 60 [kN/m]

I VYV V VYV Y YV V.V Vv Y

NEJWNEIWIN

2.4.3 Thermal Forces:

Coefficient of expansion: 10.8 x 10e-6 per °C
Temperature Range 15°C
Linear temperature gradient +10°C at the top

2.4.4 Creep and Shrinkage:

Strains calculated in accordance with CEB-FIP 1990 Model Code for superstructures.

2.4.5 Pier settlement:

1 cm at each support.

© TDV - Technische Datenverarbeitung Ges.m.b.H. Heinz Pircher und Partner



RM2000 Starting the program
Getting Started 3-1

3 Starting the program

The program installation must be completed before any work can be started. The instal-
lation procedure automatically creates the following TDV icons for GP2000 and
RM?2000 on the desktop:

el =

The RM2000 program can be started either by double-clicking the RM2000 icon or by
selecting the icons via the Windows - "Start" — menu, usually located in the bottom left
hand corner of the screen.

> Double-click one of the these icons to start

Please select one or more databases. These databases
are added to the default Rk database.
Please use blank or <Chrl> key to mark in list.

the program

1 : _ 3 Ca-hshd.md Hong Kong Standard - Creep & Shrinkage Model :l
After the installation the Default-Database is o
empty Therefore the program try tO Create a Cz-nar.mad MNonwegian Standard - Creep & Shiinkage Model
. . Cs-0ed7.rmd ONORM 4750 - Kriech & Schwind Model
Default-Database in the program directory (e.g. Cs romdll RSM3D - Crocp ¢ Shrinkoge Model
. Mat-bs.rmd Eritish Standard - Material D atabase
Ci\PrOgram FlleS\TdVZOOO\rmg) MAT-DINT MDD DIM - M aterial D aterbank (k]
: . I at-dinZ. rmd DIM - M aterial D atenbank. [new)
The appearlng screen Shown all aVallable Mat-Hung.rmd Hungarian Standard - Material Database
materlals and formulas Wthh you can Store M atjap.rmd Hankong Standard - M aterial D atabase
. ? Mat-nor.md Norwegian Standard - Material D atabase
now into the Default-Database. MAT-OE 1. RMD EiNORM - Material Datenbartk (al)
Mat-0e2.rmd (ANDRM - Material Datenbark [neu)
M at-par.mnd Portogies Standard - M aterial D atabaze

Mat-za.rmd AASHTO - Material D atabase

> Select <cs-as90.rRMD> and use blank to
mark the first database. Then select <MAT-
usa.rRMD> and use blank to mark the second o | _ o |

AASHTO - Material Database

database.

CS-CEB90.RMD contains all necessary formulas and tables for the creep & shrinkage
calculation according to CEB90.

MAT-USA.RMD contains all materials according to AASHTO.

This selection of databases appears only if the database is empty (e.g. after the installa-
tion or you delete this database in the program and you start the program again!).

> Select <ok> to close this window.
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The input screen shown below for starting a project appears following the program start.
Any of the alternatives can be selected by choosing the appropriate radio button:

A mnew project must be

stored in a new directory |
or sub-directory.

;I Subdirectory List
“ou can choose: il
. @ Start a new project
The structural data for this  Continue project
RM2000 example was | Importthe data

. " Read the demo example
prepared in GP2000 and © Finish RM2000 with backup

exported to RM2000. The | ¢ Finish Rdza00 =

(13 2 b
new” directory therefore | |
Ok Cancel

already exists!

> Select the arrow in the top left hand window of the input screen to open Windows
Explorer. The Explorer directory selection screen will appear:

KN

> Select the appropriate directory path.

> Select “First Project”

N.B. The database files shown in this directory were exported from GP2000.

> Choose <Open> to accept the displayed directory as the desired project directory.

The full directory path will be shown in the top left hand window of the re-displayed
project input screen.

The working directory is now defined.

> Select <ok> to start RM2000.
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4 Description of the program interface

The main RM2000 screen is similar in design to most Windows programs.

Program version Tool bar

Function path

RMREM201 .« 8.49.01 @b [Cwork ErstesProjekt]

W <
=

=N IL\zanzialt fiir TOW intem Main

Lasten und B auPlan | Berechnen | Ergebnizse | Scripts | Main

main-functions

Sub-functions

k_r__L_:__:_¢¢,LL_.__~_,A_A Graphic screen

Command line

¥

Kommanda: _

4.1 Description of the main user interface parts

The program version number and the current project path are shown in the top left hand
corner of the screen.

RMRBM2000 8.27.01 [C:\work\FirstProject]

File Properties Stuchure
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4.1.1 Tool bar

me O =

LoG| Opens a window listing the recorded actions.

@ Opens the Windows-Explorer program starting in the current project directory.

/™| Shows errors from the most recent calculations.

Opens the Windows Calculator program.

{_ Opens the default editor program (Textpad or Notepad)

Crt Opens a program for plotting graphic results.
;% Lists all freehand symbols for zooming functions.

.| Opens a dialog window for program parameters.

‘4 Prints plotfiles and other results.

L Opens the RM2000 help files.

Opens the RM2000 online books.
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4.2 Main functions

The Main function list remains the same at every stage of the program. The sub-
function lists on the right side of the screen change with the main function selection.

Flle Properties Structure Loads and Constr. Schedule | Fecalc Fiesults | Scripts

File Project management (open, create, ...) and import/export.

Properties Definition of material properties, cross section properties and
variables.

Structure Definition of the structural system (nodes, elements, tendon ge-
ometry)

Loads and Con.Sch. Definition of loads and constructions stages

Recalc Start a calculation

Results Viewing of result and creating of plots

Scripts Using of Run- and Open TCL

N.B The ‘up-arrow’ symbol ('{') will be used in this document to identify a main func-
tion, e.g.: 1 STRUCTURE.

4.2.1 Sub-functions

On selection of {TFILE, the following sub-functions list will be displayed on the right
hand side of the screen.

N.B The ‘right-arrow’ symbol ('=") is used to identify a sub-function in this document.
e.g.. @IMPORT.

_ | Start a new project in the current directory.
Defaults All defaults, needed for the project
Open Open an existing project or start a new one.
Imnpart Import a saved project (or part of it).
Export Export (save) the current project (or part of it).
Dema Select one of the RM2000 demo examples to be loaded for viewing.
Exchange Change project information for viewing and editing into the desired format.
A7 Import the RM7 steel cross section table for RM2000.
Optimise Input of optimisation to accelerate the calculation.
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On selection of 1PROPERTIES, the following sub-functions list will be displayed on
the right hand side of the screen.

Matenal Modification of materials and material properties.
AddGrp Modification of reinforcement/stress groups.
Cs Modification of cross-sections and cross section properties.
Yarisble Modification of variables.
Aero Cl Definition of additional wind properties.

On selection of I STRUCTURE, the following sub-functions list will be displayed on

____________________________ N I:":IE Definition of nodes and their attributes.
Elemnent Definition of elements and their attributes.
Tendon Definition of tendons and their attributes.
Special Definition of special commands.

On selection of # LOADS AND CONSTR.SCHEDULE , the following sub-functions
list will be displayed on the right hand side of the screen.

______________ Losds | Definition of load cases.
AddCon Additional constraints for optional DOF’s.
Stage Definition of constructions stages.

A dialogue window is opened on selection of 1 RECALC. There is no sub function for
‘Recalc’.

On selection of TRESULT, the following sub-functions list will be displayed on the
right hand side of the screen.

""""""" LEase Loading case results in list form for nodes and elements.
Envelope Envelope results in list form for nodes and elements.
FlSyz File editor for the creation of plot-files.
PICiSh Screen Plot - element by element - of creep and shrinkage.
Pllrl Screen Plot of influence lines for all degrees of freedom.
Report Result report for selected elements/nodes and load cases/envelopes.
Lists Result report for selected elements/nodes and load cases/envelopes.
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On selection of {tSCRIPTS, the following sub-functions list will be displayed on the
right hand side of the screen.

RunTcl Run a tcl-script.
OpenTcl Open an existing tcl-script.
............ Action Execute calculation action independently from the ,,Construction
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5 The Default — Database

Define the properties of the materials to be used in the project.

e Import the materials necessary for the project
> Select T1FILE =DEFAULT to activate the Default-Database dialogue box shown

below.
The dialogue box contain two tables. \ ks ¢ G Ve

< Copy <~
The left table show all information ———e=s | > G Ciwok FiProsc

in the Default-Database. The right AT —— r

[l conciets
table show all information in the o concte
current project. s e

Now we copy all Materials from the ET:AU/\DAE_EX E:?;:.eal\erenuons[1sru/17701
DAWIDAG_NY | bounded tendans (1570/17710)

Database into the current proj ect. DYWIDAG_OV  wnbounded tendons [1570/1770) =] =l

concrete

Mark all B Mark Unmark.

> Select <Mark alls (the colour of ‘ P s e

all Material names will change —

C:hwworkFirstProject

1 Default database
into red) r— T
> Select <->Copy->> (All materials [T 3
. . TR concrete - i [5 conciets B
appears in the right table) ) ot a0 ot
5 concrele B concrele
[ concrete 5 concrele
55 concrete 05 concrels
60 concrete 60 concrets
DYwIDAG_EX External Tendons (1570/1770) DVvWIDAG_EX Extemnal Tendons [1570/1770)
DrwiDAGNY | bounded tendors (1670/1770) DVWIDAGNY | bounded tendons (1670/1770)
DYWwIDAG_Ov unbounded tendons [1570/1770) j DywiDaG_0v unbounded tendans (15701770) j

concrete
concrete

Mark all g Mark Unmnark Clase

® Select ‘Variable’ M Copy template objects

‘  Material " Cross s, &+ Wariahle

<~ Copy <~
Diefeult database y

> Select <Mark alls (the colour of
all Variable names will change

C:hwarkFirstProject

into red) il ‘ Triial st low 1o £rep sbooiding il
Crapt Plastic flow according aplication of I C7obt Plastic flow according aplication of I
1 C73bs Shrinkage flow - time ' [CEB-FIFTE) C78bs Shiinkage flow - time t' [CEB-FIPTE)
> Sele(:t <- >Copy ->> (All ma’terl als C78hs0 Shrinkage flo - time 10° (CEB-FIP7E C78hs0 Shrirkage flow - time 10 (CEB-FIP78
b . Crgcet Canecrete factor depends on concret CrBet Cancrete factor depends on concret
appears in the right table) Crte Gt s 2 55, [ G G et s 2 (58
Crles0 Basic shrinkage coefficient [CEB-FIF CrBes0 Basic shrinkage coefficient [CEB-FIF
C73es1 Shrinkage coefficient depends on er C7Bes1 Shiinkage coefficient depends oner
. C78es2 Shrinkage coefficient depends on nc C78es2 Shiirkage coefficient depends on ne
> Select <Close> tO close the WwWin- C72ell Madulus of elasticy at the age 10 (CE = C78et0 Modulus of elasticy at the age t0 (CE = |
Initial plastic flow for creep acearding CEB-FIP7S
dOW, Iritial plastic: flow for creep according CEB-FIF7S

Mark all g Mark Unrark Close
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> Select ®PROPERTIES MATERIALS to activate the view/edit dialogue box
shown on the next page:.

This window is described in detail as similar windows are frequently used in RM2000.
The upper of the two displayed tables lists all the materials imported into the project.

RM Propenties - Material
A 2 B i
h A | [ (kM) (N (N Am2)(CLDeg) zl el | AddGro | cs | Variable | Azl | End |

Mame s Bzt

C_30 Concrete

C_35 Cancrete

40 Conorste

C_45 Cancrete

C_50 Concrete

55 Cancrete

&0 Conerete =l

=, o e B

£ = = Material- Characteristics for C_30

Mame Blesien B Wil Unit

EMod EModulus lorgitudinally T Ctabic 2620407 kR/mZ -

E-todt E-Modulus transversally Static +0.000e+00 kN/m2

Foiss. Paissons's ratio Static: 020183

G-Haod Shear-Hodulus Static +1.090e+07 kN/m2

ALFA-T Coeff. of thermal expansion Static: +1.080e05 1T

Gamma Specific weight Static: +2.430e+01 kN/m3

Fo2g 28 day concrete cylinder strength Corcrete +0.000e+00 kN/m2

oF Coeft. of consistency (1-3) Conciste +0.000e+00 =
Recalc

The lower table lists the properties of the material that is currently selected (blue line) in
the upper table.

Material ‘C 30’ is selected from the upper list, in the above window and the material
properties for ‘C_30’ are listed in the lower table.

The content of the tables can be changed using the various interactive buttons (de-
scribed below):.

Insert a new line before the selected line

Edit the selected line.

Insert a new line after the selected line.

2 &

Make a copy of the selected line. The copy is inserted at the end of the list.

Show information about the selected line.

1

Delete one or more lines.

I
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6 Modify a material
= | > Select the material C_45 in the material list (upper table)
L | > Select the information button
An input/edit window will be displayed """ =2
with the material properties. Most of the | o-
properties are 0 by default for a new mate- | Ut J#na
r]al Static Concrete
E-tadl 3.21e+007 Fc2g 51800
Faiss. 0.197761 CF 2
The creep calculation is based on the | gy  [Feowr 2 2
Ceb90 model in this example. ALPHAT  [1.08=005 WER oo
Gamma 24.3 CECO 0.0
. . . Prestrezzing Time dependent funchions
Assign this creep model to the material Eboder  [0B i e -
E:E-a::ow-;; EE EPS[H £596sh z
The 28 day concrete cylinder strength and |, 5 AHE(] [
the type of cement is needed for creep EMODW) Sl o
calculation in accordance with Ceb90 or | [treckested dim =]
Ceb90 . ICheck-dimensioning ;I
IFibre stress check ;I
IF'rinc:ipaI stress check ;I
d > Select the PHI(t) arrow for creep. [Tiimte ot ek <
> Select the correct model (AS 96c¢r) and
confirm with <ok>. (see picture below). ok_| > | > |
> Do the same for EPS(t) and EMOD(t). vattame  Deseistion
> Input the other material properties by [ CEsFP 78 =l

hand — use the same values shown in the
screen shot on the last page.

> Confirm the material property inputs
with <0K>.

MNORcr
Calcr

S 30cr
BS54cr
HS54cr
OE47co

N53473 Standard

CEB-FIF 90

RS 90

B55400/1990-Partd

Hong Kong Standard based on BS5400
OENORH B4750

DIN1045/1 [2002)

5 6 bazed on CEB-FIF 90
HLcr Hungarian standard HUNG-UTZ2413 _|
Ok

The program will ask whether the properties of this material should permanently

change.
> Confirm with <YES>.

X| Close the material info window by clicking on the cross <x> at the top right hand corner
of the window.
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7  Check the cross section

> Select TPROPERTIES =CS to open the input window for cross section viewing
and/or definition.

= o - = X X
<l ﬁ 1 |[m],[m],[kN],[kNm],[kamZ],[E],[Dsg] d Material | AddGrp | L5 | WVariable | Aemn C | End |
TFact [1.000 [V Elem [ Hod [ EHMumb [ NodNumb [ AddPnt ‘
Mame PntElem-Location Description
5000700 C5000707.m crogs]
5000201 C5000201 cross]
CS000301 CS000307.m crossT
C50004011 C50004001m cross’
CS000501 CS000507.m crossT
=
| [~ Markel |0 _<| _>| C5 shearstess  |Mone = | SyFact [1.000 ‘
L5 | Nodes | Elem | Walues | Camp | AddPnt | Recale

The table on the left side displays a list of all the cross sections that were defined in
GP2000.
The selected cross section is displayed graphically on the right hand side of the screen.

The buttons at the bottom left hand side of the window have the following meanings:

CS Cross section view.

Nodes Cross section nodes.

Elem Cross section elements.

Values Cross section result values.

Comb Composite cross section for hinge springs.

AddPnt Definition of additional points (reinforcement, stress points)

With the button at the bottom right hand side of the window it’s allowed to start the
calculation in each position of the input procedure.
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8 Definition of the structural system

8.1 Nodes

> Select f STRUCTURE =NODE to open the input window for viewing and/or defin-

ing the nodes.

The WlndOW RM Structure : Node - Properties - Node position B
. A 0 B . e

dlsplays the : Bl @ i momoemmeasaes 2] OF Hoie | lement | Tendon | Ena |

nodes and co-

. Node  Supp  w(ml i) 2(m) Stalis  Node Supp x(m) i) 2(m) Stalus
Ordmates fOI' the U .00 0000 o BB No 75.863 0.738 2918 Deact ii
. . 4000 0087 121 No 79.809 0.708 3575 Deact

proj ect as 1t was 103 No 8000 0133 0000Desct 122 MNa 83740 0871 14311 Deact
104 MNo 12,000 0200 0000Dest 123 MNa 87656 0626 5125 Deact
alread deﬁned 105 Mo 16.000 0267 0.000 Deact 124 Mo 91.556 0572 6.018 Deact
y 106 No 20,000 033 0000 Deact 125 Mo 954 0511 £.988 Deact
. 107 Mo 24,000 0.400 0001 Deact 126 Mo 99.2% 0.442 £.0% Deact
usimg GP2000 . 105 Mo 28,000 0487 0008Desct 127 MNa 103135 0368 5160 Deact
103 Ne 32,000 0832 0023Desct 128 MNa 106,950 0238 10.361 Deact
110 Ne 36,000 0591 00B8Desct 128 MNa 110,741 0221 11,638 Deact
111 No 39,999 0842 013 Deact | 130 MNo 114505 0148 12,991 Deact
112 Mo 43958 (=] 0230 Deact | 131 No 118.242 0,075 14.419 Deact
113 No 173% 0713 036 Deat 132 MNa 121,343 o001 15.321 Deact
114 No 51832 0746 0546Desct 133 MNa 125625 0072 17.497 Deact
115 Ne 55 986 0764 0777 Desct | 134  MNa 129,289 0145 19146 Deact
116 No 59,974 0778 1086 Deact 135 Mo 132679 0219 20.888 Deact
117 Na 63,959 0778 1419 Deact 13 No 136,455 0292 22662 Deact
118 No 67.9% 0772 1.842 Deact
119 No 71,905 0759 2340 Deact =l
Modes | Supp | Beta Eeo Mass | Recalo

The buttons at the bottom left hand side of the window have the following meanings:

Node
Supp
Beta
Ecc
Mass

8.2 Elements

Node Coordinates.

Node supports (spring constants).
Node support orientation and length.
Node support eccentricity.

Node masses (dynamic).

All the nodes and elements assignments were defined in the GP2000 getting started ex-
ample so it is not necessary to define them here.

> Select 1 STRUCTURE =ELEMENT to open the input window for to view the ele-

ment definition.

The meaning of the button names at the bottom left hand side of the window are given

below:

Elenm | I at | CS | Comp | Beta | Ecc | Hinge | Time | Shape | Ehecksl
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Elem: Element input (type definition, node assignment, sub-division).
Mat: Element/material assignment. Material values are assigned, or Material is

CS:

chosen from a material list that assigns values.
Element/cross-section assignment or definition of spring constants for all
types of element springs.

Comp: Composite elements and their sub-component parts (max 4).

Beta: Element orientation and length.

Ecc: Element eccentric connections.

Hinge: Element begin and -end hinge releases.

Time: Time dependent properties used for dynamic as well as creep and shrinkage
calculations.

Shape: Pre-deformation and pre-loading of elements.

Ch

ecks:  Element/Reinforcement assignment and checks definition.

The data input window changes on selection of another button.

>

>

Assign material properties to the elements.
Select the <Mat> button at the bottom left hand side of the screen to open the material
assignment input window.

FMStructure : Element Properties - Material B

ﬂ ﬁ il |[m],[m],[kN],[kNm],[kamZ],[E],[Dag] j Mode | Element | Tendan | Special | End |

Elem Type Mat-hlam E-Mad [kN/m2) Poiss. G-tMod (kN /m2]
] 01 7

AlphaT [1/5)

Gamma [kN/m3)
¥ 5 0

+1 17

102 Beam C_45 +3.210e+07

. 0157761 +1.340e+07 +1.080e-05 24.300
103 Bieam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
104 Beam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
105 Bieam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
108 Beam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
107 Bieam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
108 Beam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
109 Bieam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
110 Beam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
111 Bieam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
112 Beam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
113 Bieam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
114 Beam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
115 Bieam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
116 Beam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
117 Bieam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
118 Beam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300
119 Bieam C_45 +3.210e+07 0157761 +1.340e+07 +1.080e-05 24.300 ;I

Elem | fiat | Cs | Comp | Beta | Ecc | Hinge | Time | Shape | Checksl Recalc

Materials have already been imported and/or defined in GP2000 for this example.
:/' | The Material properties can be modified by selecting the appropriate element and then

the

edit button.
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8.3

8.4

Cross sections assignment

The cross sections have already been assigned in GP2000 for this example

The cross section assignment can be modified by selecting the appropriate element and
then the edit button. The TypBeg or TypEnd input window arrow can be chosen to as-
sign a different cross section to the element. With EccTyp it’s allowed to change the typ
of eccentricity form the cross section.

Element types can be changed.
The beam elements eccentricity type can be changed

> Close the input screen by clicking the <x> in the upper right hand corner of the win-
dow or with <END>

The graphic screen shot can be updated by using the redraw/re-zoom facility.
> Use the freehand symbol ‘V’ to zoom all and redraw.

> The freehand ‘V’ symbol must be drawn directly on the screen using the left mouse
button whilst simultaneously holding the <ctr1> key on the keyboard down.

Calculation

The structural system definition is now complete except for the tendon geometry.
The system can be calculated for the first time.

> Select Project test 1 [Fist Project

ﬁ RECALC tO Project text 2 |3 span girder with internal prestressing

th . t Units
Open ¢ lnpu Anglefstructure] IFE Forces |[kNl—2| UmEEeiEe ] B
window for Anglefresuls) [Fadions— Momen fium =] Timeload] [Secord
global proj ect Length{structure) l[ml—zl Streszes/Reinforcement IWZI Deflect. Factor IWUU—
. Lenglh(C3] [« Temperaue o =] FoceFecm [
calculation | =
. Stucture type Space frame hd Coord. spstem Left
p_rop erty defini- | [0 Rvi Ve @wW:  [BPhix Py RPhiz || Stndad =T
tions. Mas/Min Displ. i vy w2 [“Phix [ Phy [ Phiz - BEEN
tax/Min Forces W N I Oy ¥ 0z v bz ¥ My ¥ Mz
Calculstion Calculation type Special settings
The pre-deﬁned [ Cross-section calculation I lanare shear defarmation ¥ Save tendan results [LC)
parameters in the ¥ Structure check I~ P-Delta effect ¥ Save tendan results [Env]
P 99 . [V Stage activation I™ Stay Cable nanlinear ¥ Update CS[+tendon steel area)
ReCﬁlC Wlndow [V Stage actions I™ Large displacements ¥ Update CS[-duct area)
bOXeS Can be W Influence-ines calculation I Monlinear Material properties ¥ Update CS[+fill area]
. [V Time eftects [C+5) I Monlinear Springs/Damper [~ TDVW mode superpasition method
accepted or mOdl- [+ Plat to plat file I™ Accumulate permanent load ™ Create prim. state due to Tempiar
fied as required: [¥ Create image (Bitmap) I Apply Construction stage constraints ¥ Frint creep and shrink age: factars
- I Accumulate stiffness (SumLC] I™ Store partforces due to creep
- - [~ Calculate shear area for CS
GrpFile defaul.grp j SumLe [1000 Ok

Corwergence Dynamic 45 | Prirter | 5 Int | Caricel
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Most of the default values are acceptable for this example.

The units for the input as well as the output can be specified by the user. The units can
be changed before and after the calculation.

1.e. the calculation can be made using one set of units and results and can be viewed and
printed out in a completely different set of units.

Each type of input you can have a separate unit. (Length of structure, Length of cross
section, Force, Moment, stress, ...)

A brief description is given below for defining the input data units. Refer to chapter 12
for a description on how to modify the output units.

RM Moment
How to change the units (e.g. Moment)?
Uit Factar ta [KMm]
> Select the arrow on the right hand side of the = Foe= [ =T
Moment unit input. Length [im) =T
» Select the arrow on the right hand side of the ~ [ I
Length unit input.

Ok | Cancel |

> Define the unit for Force (kN for default)
> Confirm with <ok>.

RM Length

> Define the unit for Length (m for default) Uit acor o]
> Confirm with <oK>.  Milimeter [ [0

i Centimeter I[cm] I‘IDD
> Confirm with <ok>. 9T @ I

 lInch [ EED

 Foot it [2-2809
Modity the following to suit this example (refer  Yard Jrve) [1.0a38
to the screen shot on the previous page): € Other | |

> Input a prOjeCt text. Ok | Cancel |

> Switch to AASHTO.

Only a cross section calculation and a structure check can be done at this stage.
@ Check ‘Cross section calculation’.

@ Check ‘Structure check’ .

@ Uncheck all other Calculation options.

Confirm with <Recale> to start the calculation.
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9 Definition of tendons
9.1 Definition of tendon groups

» Select t STRUCTURE =TENDON to open the tendon list.

All the tendons for the current project are listed in the upper table and the properties of
the selected tendon are displayed in the lower table.

> Select the append button to open the input window = © - Intema S
for tendon groups definition. et [
© Select ‘Typ Internal’ to define an internal tendon. Mateial [VT-140/150 [
Input the data shown in the adjacent screen shot. Humber [
At [mi2) fo.0016
Ad [m2] {0.005

Beta [Deg/m] IU-1 51
Frict. IU-25

Td/Pri/EleLos. [Eni0Lm

Description ITendon 1

Cancel |

> Confirm with <ox>

9.2 Definition of the tendon geometry Assirment Geometry | 30 Values |

The three function buttons at the bottom of the screen have the following meaning:

Assignment ~ Tendon/Element assignment.

Geometry Tendon geometry, type (intern/extern), material and cross-section
properties.

3D-Values The Calculated tendon geometry will be displayed graphically.

These functions are used to define the tendons. R Elem-Tendon
. -fram 101
Assign the tendon group to the elements. -
> Select <assignment> to open the appropriate input window. o
El-step I‘I
The tendon groups are listed in the upper table and the elements
assigned to the selected tendon are displayed in the lower table. L0 | coeel |

-* > Select the tendon group.
2l » Click the (lower) append button to open the assignment input window.
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> Input the data shown in the adjacent screen shot.
> Confirm with <ok>.

Tendon 1 is assigned to Elements #101 to #113 here.
A graphical display of the tendon geometry can be viewed as follows:

i | > Select the ll’lfO " Tendon 0101 Active mode: Delete O—
button between :T; Nmmljm_ - 3] (20| < | TwFact [1.000 et | Ciossseo jion_[0100 100 ¢ [sometic | v|  30Vales | SIS N
ef Elem pr - =
the upper and |, . =
lower tables. 0000 0000 0000
Riekative ta
& E:em [ £ Node € 5 prt

Alpha2 [Deg)

The details of the | [ — pwmw—
tendon prOﬁle for Clae @Fee  Cialue @Res

Relative to

the selected tendon | ©= e con
I~ Extem Humber [0

and element are | uwew (o
displayed in the

left portion of the

Apply | Cancel |

screen and the =] 4 = -
Whole proﬁle for Tope  RElm Go  Rel Cipnt wal ey o2 Rel  dwalohl d-alph? &0 Suaight NElem  Fiacus m)

Flormal 107 Loc Elem 0.000 n.ooa 0.000 Elem  Fiee Free ' i’

the selected tendon
together with a
cross section plot
of each element that the tendon profile passes through are displayed in the right portion
of the screen. The parameters shown in the left portion of the screen correspond with the
tendon profile at the position marked by the vertical line.

The tendon geometry is defined in 3-D space relative to an element (in the ‘y’ and ‘z’
directions) at any position along the element length (defined by x/1).

# > Click the append button to activate the input fields on the left.
o Select ‘local’ to define the tendon geometry locally relative to the selected element.
> Input ‘101’ as the reference element to define the cable geometry at the first element.

> Set X/L=0 to define the geometry as starting at the beginning of element 1 (X/L=1
defines the end of the element).

> Set the eccentricity to 0 for both direction (‘e y’, ‘e z’). The tendon location will
then be at the centre of gravity of element 1.- on the centroidal axis.

o Select ‘free’ for ‘Alphl’ and ‘Alph2’ to let RM2000 calculate the angles. (The edit
boxes for the angles will be deactivated following this selection).
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> Select <apply> to save the changes.
Make the next definition in ‘Cross-section’ view instead of ‘Perspective-view’.
o Select ‘Cross-section’ at the top of the graphic screen.
**The Order M Tendon 0101 Active mode: Modify — = = = [=]
Type [Namal z‘ <o | < | TuFact IWT set | & Crosssection |SD1PD; = |Sﬂ1pﬂﬂdy[ : ol i‘/SDmE”iE j 3D Males | > | >
of tendon Reblem [ cspn 78 o - B
deﬁnition is " Global ¢ Local _‘I
#f &y (m) =z [m]
critical [0.000 [0.200 [o.000
° Relative to
Always Select £ Elem £ Node & C5 prt
the last line F—— o
before Se- :E‘\;’:\\/\.:mf"ﬁee * Value  Free
lecting the ¢ Elem & Mode Coapn L
™ Extem Humber |0
append button .. [
to ensure that | |
Bpply Cancel
the new data
is appended to =, . 5 > -
the previous Type  R.Elem GHo  Rel  CSprt sl ey zez Rel  dwalphl dy-alph2 dz-0l Straight MElem  Radius m]
o fomd 0 Lo fen oW omn o e fe pe 2
deﬁnltlons . Nomal 102" Jee " IC8F RE [ aom ___I° jag 1 L. Nod 1000 I¢ bom

The position of the tendon group centroid (e y and e z) will be constructed graphically
for this element.
The centroid is defined by the intersection of the two dashed black lines (the ‘tendon

axis’).

Eight tools are provided for moving the tendon axis. These tools are located above and
to the left of the graphic screen.

The following tools are provided to move the vertical axis:

These buttons perform the following actions:

<< The vertical axis is moved to the extreme left edge of the cross section.
< The vertical axis is moved to the left by one. ‘dz-cursor’ step.

>> The vertical axis is moved to the extreme right edge of the cross section.
> The vertical axis is moved to the right by one. ‘dz-cursor’ step.

The following tools are provided to move the horizontal axis:

++
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These buttons perform the following actions:

++
_|._

The horizontal axis is moved to the top of the cross section.

The horizontal axis is moved towards the cross section top by one ‘dy-
cursor’ step.

The horizontal axis is moved to the bottom of the cross section.

The horizontal axis is moved towards the cross section bottom by one ‘dy-
cursor’ step.

The dy (and dz) cursor step can be user defined — see below.

The eccentricity values e y and e z are refreshed automatically after each move of the
axis.

The tendon group, in this example, at element 104 is located on the centre line of the
cross section and at 0.20m above the bottom edge. (The vertical axis for the cable group
stays on the centre line.)

> Select the last line in the list.
> Click the append button to start a new geometry definition.
© Select ‘local’ to define the tendon geometry locally relative to the selected element.
> Open the CS-Point list and select ‘bottom fibre’.
> Input ‘104’ as the reference element.
v Select relativ to QS pnt.
> Input ‘0.10° in the window for ‘Step-dy-cursor’.
> Select < + > twice to move the horizontal axis up by 0.20m.
o Select ‘Value’ for ‘Alph1’ and ‘Alph2°.
> Keep the value ‘0’ for Alfal and Alfa2
> Select <applys> to save the changes.
Type [Normal |
> Check the cable geometry defined so far by changing ¢ spacepoint  Stucture element
the view to ‘Perspective view’. ReiElen [111  espn [FT <]
(" Global & Local
Define the next point using a different cable geometry |H;-|° |e il IBDZ =
tOOl' Relative to
" Elem  Node
> Select <x> to close the info view. pr—— pr—
> Select <Geometry> (bottom left) to open the geometry | oo 00
definition list. Ve CFree  #\Vaue O Free
> Select the last defined point. :‘f';”"e ‘° v s
> Click the append button to activate the tendon point - = i
input window. e aber P
Radius (m] ID.D

Input ‘111 as the reference element. ok | Cancel |
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> Open the CS-Point list and select ‘top fibre’.
o Select ‘Local’ to define a local reference for the cable group centroid.
> Input ‘0’ for the element begin in X/L.
> Input *-0.2’ for e_y eccentricity.
v Select Relative to CS pnt.
© Select ‘Value’ for ‘Alphl’ and ‘Alph2’.
> Keep the value ‘0’ for Alfal and Alfa2
> Select <ok> to save the changes.
> Input the next point similarly:
> Use the following table to complete the geometry for the tendon 1:
Input the cable | STRUCTURE | TdNum 101
geometry Ref. Elem. 101 104 111 113
| TENDON | CS pnt - bottom fibre top fibre -
X/L 0 0 0 1
| GEOMETRY | ey [m] 0 0.2 -0.2 0
_________________ ez [m] 0 0 0 0
i Bottom table Rel. to M Elem M CSpnt | MCSpnt M Elem
Alfa1 M Free M Value M Value M Free
[1] Value - 0 0 -
Alfa2 M Free M Value M Value M Free
Value - 0 0 -
Rel. to M Elem M Node M Node M Elem
Straight part O O O O
Extern | | O O

The definition of the cable geometry for construction stage 1 is now complete.

Copy functions can be used to define the cable geometry.
Select the first cable group definition in the upper table.
Click on the copy button to open the copy input
window.

> Input ‘102’ in the ‘New tendon’ field.

> Modify the Element begin to (108).

> Confirm with <ok>

Driginal tendon 101 ZI

Hew tendon 102

Elem. begin 108

ok | Ok+Series | Cancel |

Now, the Program had made a copy of the tendon 101 but translated to the start element
108. All other parameters are the same. The geometry definitions and the assignment
must therefore be changed..

The element assignment must also be changed from #108-#120 to #108-#128.

> Apply the changes.

> Use the following table to complete the geometry for the tendon 2.
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TdNum 102
Ref. Elem. 108 111 118 126 128
CS pnt - top fibre bottom fibre top fibre -
Global/Local ®Local ®Local ®Local ®Local ®@Local
X/L 0 0 0.5 0 1
ey [m] 0 -0.2 0.2 -0.2 0
ez [m] 0 0 0 0 0
Rel. to M Elem MCSpnt | MCSpnt | MCSpnt M Elem
Alfa1 M Free M Value M Value M Value M Free
Value - 0 0 0 -
Alfa2 M Free M Value M Value M Value M Free
Value - 0 0 0 -
Rel. to ¥ Elem ¥ Node ¥ Node ¥ Node ¥ Elem
Straight part O O O O O
Extern O O O O O

> Change the numbers of cable from 6 to 14.
X| » Close the geometry window by selecting <x>.
Use the copy functions to define the third cable geometry.

Select the cable group definition 101 in the upper table.
Click on the copy button to open the copy input window.
Input ‘103’ in the ‘New tendon’ field.

Modify the Element begin to (123).

Confirm with <ok>

YV V. V V V

All other parameters are the same and can be copied directly.
The geometry definitions must be changed or created from scratch.
The element assignment must not be changed from #123-#135.

> Use the following table to complete the geometry for the tendon 3
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TdNum 103
Ref. Elem. 123 126 132 135
CS pnt - top fibre bottom fibre -
Global/Local ®Local ®Local ®Local ®Local
X/L 0 0 0 1
ey [m] 0 -0.2 0.2 0
ez [m] 0 0 0 0
Rel. to M Elem M CSpnt | MCSpnt M Elem
Alfa1 M Free M Value M Value M Free
Value - 0 0 -
Alfa2 VI Free ¥ Value ¥ Value M Free
Value - 0 0 -
M Elem M Elem M Node M Node M Node
Straight part O O O O
Extern O O O O

Xl > Close the geometry window by selecting <x>.

The tendon definitions are now complete and will be displayed in the main graphic
screen after using the redraw function. (The freehand ‘V”’)

The screen, showing the cable profile, should look like this:

P RM2000 8.49.01@d [C:'work FirstProject]

Licenced for TDV internal Main

Loads and Canstr Schedule

Fle i Properties Structure:

Recals | Results | Seripts | Main

Command : _

The tendon profile is drawn in a turquoise colour.
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9.3 Definition of the tendon stressing schedule

tions.

> Select <Tendon> (lower left side) to input the tendon actions.

All the tendon stressing actions are defined in the construction schedule.

> Select I LOADS AND CONSTR.SCHEDULE =STAGE to start the stage defini-

All the actions that are applied to the tendons are defined in the two tables in this win-
dow.
The upper table lists all the actions applied to the tendons.

The lower table displays details of the action that is selected in the upper table.
Define the following actions:

1. Stress the left end of tendon group 1 to a stress of 1.08 times the ‘allow-

able stress’.

2. Losses due wedge slip on the left side (10mm)
3. Stress the right end of tendon group 1 to a stress of 1.08 times the ‘al-

lowable stress’.

4. Losses due wedge slip on the right side (10mm)

Stress the tendon on the left

Select the (upper)
append button to
open the tendon
action input window.
Select the tendon
window arrow.
Choose ‘Tendon 1°
in the list

Confirm with <ok>

Select ‘PREL’ as action type. The ‘L’ means on the

left side (begin).

Select ‘Factor’ to define a stress factor instead of a

stress force.

Input 1.08 as the factor.

Ok |

RM Tendon-List E
TdMum  Description

1071 Tendaon 1

102 Tendon 2
103 Tendon 3

=

Cancel |

RMTendon actions
Stress/Relax  Type wedge
" PREL " Force " WEDL
" PRER = Factor  WEDR
" RELL
" RELR
Tendon 101 3
[ umtrer of eatles IB
Fact fram S1Gmax 1.08
Stress-label 51
Drezcription I
Cancel |

Input ‘CS1’ as assignment to a construction stage in the edit box of the ‘stress-label’.

Confirm with <ox>.
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2 Wedge slip on the left side.
”
» Select the (upper) append button to open the tendon
action IHPUt WlndOW. Strezz/Relax  Tupe Wedge
j > Select a tendon by clicking on the tendon window | cCFEREL  CFace || & wEDL
arrow " PRER i+ Factor " 'WEDR
i 9 2 . " RELL
> Choose ‘101’ in the list. P
> Confirm with <ok>.
© Select ‘WEDL’ as action type for wedge slip on the = '™*" " =
1Cft [urnten of 2atles IB
© Select ‘Factor’. U ful oo
> Input 0.01 as wedge slip (N.B. Units in metres) Stress abel ST
> Input ‘CS1’ as assignment to a construction stage in  pessiption |
the edit box of the ‘stress-label’.
Cancel
» Confirm with <ok>. 4'

The next two actions are similar except that they are for the right hand side.

> Create these next actions using the following parameters: PRER for stressing, factor

of 1.08 and WEDR for a wedge slip on the right end.

The tendon schedule should now be the same as in the screen shot below:

R Tendon schedule
= i =
1 [l ) (<14 ENmLKN/m2LieCLDeg) | = | A Loads | Addﬁnnl Stane | End |
Action Tendon  Mumber  Type Data Stress-label Description
PREL 1o & Fact 1.0800 C51 ]
WEDL 101 3 Fact 0.0100 Cs1
FPRER 101 3 Fact 1.0800 Cs1
g 0.0100 51
== o =
Baih ] { Action list for tendon 101
Action Humber — Type Data Stresslabel Description Action Mumber  Type Data Shiess-label Drescription
PREL & Fact | LT R -
WEDL & Fact [T s
FPRER & Fact 1.0900 Cs1
'WwEDR & Fact 0.0100 Cs1
Activation | Action | Tiendot Recals

The tendon force variation diagram as a result of friction, wobble and these actions can

be seen graphically.

> Mark the last line in the top table.
> Press the ‘info’ button.

=19
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A screen plot of all the tendon
schedule actions will be made . w
when the °‘last action’ is se- |
lected in the upper table before
pressing the ‘Info’ button.

To view the screen plot of the )
first ‘n’ actions, select the ‘n’- e B c 4 sz,
action before pressing the B
‘Info’ button. g
e.g.. To view a screen shot of T g e s Am = S
the first two tendon actions, -
select the second action in the
upper table and then press ‘Info’ - only actions one and two will be displayed.

14000,

e R Ry B 13000,

File name: CS 1007 0l Loadcase [0 =] Wi to plotfie | Cancel

> Create the actions schedule for tendon 2
> N.B. Change the stress-label field to ‘CS2’

> Create the actions schedule for tendon 3
> N.B. Change the stress-label field to ‘CS3’

The tendon geometry definition and the tendon schedule is now complete.
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10 Definition of loads

Every load is defined separately.

Several loads can be combined into one LOAD SET

Several LOAD SETS can be combined to form one LOAD CASE

The results from LOAD CASES can be combined in many ways to form

envelopes.

e Result envelopes can be combined with other result envelopes to form an
envelope of the envelope.

e All the loading cases can be individually factored before being combined into an
envelope.

e All the envelopes can be individually factored before being combined into
another envelope.

e The results from an individual loading case can be added to another loading case

or added/combined into an envelope.

10.1 Defining loads
Several loads can be combined into one LOAD SET

> Select T LOADS AND CONSTR.SCHEDULE =LOADS to start the load defini-
tion.
> Select <LSET> to open the load definition input window.

The upper table contains a list of the load sets. The lower table contains the actual load-
ing making up the Load Set.

10.1.1 Definition of a load set

* > Click the append button in the upper table to open the load set input window.
> Input ‘101’ as the load set number.

> Input ‘self weight CS1’ as the description for this load set. — (Self weight with load-
ing case for construction stage 1)

~ Concentrated Load = Shessing

> Confirm with <ok>.
€* Uniform Load € Initial Stress/Strain

" Partial Uniform Load ~ Actions on Element End

Deﬁne the loadlng that makes up the = Trapezoid and Triangular Load €~ wiind Load [velocity)
load Set.  Masses ™ Nomal forces [Stiffress change)
el = Special
l'+ . . Uriform concentric element lnad ;I
> Click the append button in the lOWEr |iiom ccocntic cement o
table to open the loading input
window.
=]
Ok | Cancel
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o Select ‘Uniform Load’ as the loading type.
o Select ‘Self weight mass with load’ from the list of uniform loading types.
> Confirm with <ok>.

An input window for the self-weight parameters will be displayed.

The self weight load for construction stage 1 consists
of elements #101 to #135.
> Input the element parameters (101/135/1). = F':m I_IEE
> Input a specific weight of 24.3 [kN/m”’]. . ’ —
> Input a load direction of ‘-1’ in Ry. (i.e the load i
acts vertically downwards) Dz v
> Confirm with <oK>. = CEenliihne) o
Note: Selection of <OK+Series> confirms the input as re [08 LA
well as opens the input window again. — speeds up o | fE— fe— |

data input preparation.

The loading for the load set will now be displayed in the lower table.

10.1.2 Define a loading case

This loading case is to be made up from the above load set for later calculations.
> Select <Lcase> to open the Construction schedule loading case input window :

. RM Load case

ISelect tllz)e1 apperllld %)ut;ciqn in the uppeg table. . —
nput ‘101° as the loading case number.

> Choose the ‘Type’ window arrow to display the load = ™ K []
type selection window. Load Info [ =l

Laeatiarn ||CD1D1.rm

@ Select ‘Load’ for Load Type to indicate a static load  fumifi flemois
(Load types definition is required for the creep = Deseiption [sefwaghiCs1
calculation) . —

The different Load Types available are:
‘Load’:  Load remains on the structural system.
‘Load+Unload’ Load will be applied and removed
after some time.

Load Tyupe Load Infa Type

Inerement

" Load+Unload [no permanent load]

Ok | Cancel |
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10.1.3 Assignment of Load set to Load case

Mark the Loadset 101 in the upper Table.
Select the append button in the lower list. Load set 10 =
Choose the ‘Load Set’ window arrow to open the  Ferstfee I
load set selection list Varfac .

> Select Load Set 101 from the list . ¥ Load Set can bs inoreased

> Input ‘1’ for the ‘Const-Fac’ (static factor.) e

> Leave the dynamic factor blank. LI ;l

Define the other loading cases in a similar way using the following values:

LOADS and
Do Load Sefe CONSTR.SCHED. Number 201
efine Load Set'’s for - -
the additional loads Loading ° USIf?rm load
niform
LOADS Type concentric
element load
v From 101
| LSET | to 135
_________ $ Step 1
| Bottom table Qx [kN/m] 0
Qy [kN/m] -30
Qz [kN/m] 0
Direction ®© Global
Load applica- ® Real
tion length
. ®© Load/Unit
Definition length
LOADS and Loadin MAddto | ¥MAddto | MAddto | M Add to
CONSTR.SCHED. 9 load case | load case | load case | load case
Insert Load Set Number 21 22 23 24
| LOADS | LCnr. 21 22 23 24
| LSET |
| Toptable
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LOADS and
CONSTR.SCHED. Number 21 22 23 24
Define Load Set's ] © Element- © Element- © Element- © Element-
for the settlements Loadlng Enddeforma- Enddeforma- Enddeforma- Enddeforma-
tions tions tions tions
Element-end Element-end Element-end Element-end
| toaps | TYPE | ‘deformation | deformation | _deformation | _deformation
v From 1100 1200 1300 1400
| LSET | to 1100 1200 1300 1400
_________ v Step 1 1 1 1
L _.‘?(_){t_o_n_v_t_a_tllg_ o Vx [m] 0 0 0 0
Vy [m] 0.01 0.01 0.01 0.01
Vz [m] 0 0 0 0
Direction | @ Global ®© Global ®© Global ® Global
Rx [Rad] 0 0 0 0
Ry [m] 0 0 0 0
Rz [m] 0 0 0 0
Where ® Begin ® Begin ® Begin ® Begin
LOADS and Loadin VI Addto | M Add to
CONSTR.SCHED. 9 load case | load case
Insert Load Set Number 31 32
| LOADS | LCnr. 31 32
| LSET |
T
LOADS and
Define Load Set’s for CONSTR.SCHED. Number 31 32
the UntiforrT te(;npera- Loading @ Initial stress/strain| ® Initial stress/strain
ure loa - -
‘ LOADS l Type Uniform Itg;gperature Uniform ltg;ljperature
v From 101 101
| LSET | to 135 135
_________ v Step 1 1
P _.‘?(_)lit_o_n_?_t_a_b_lg_ N _I Alfa 1.08e-5 1.08e-5
DT-G [°C] 15 0
DT-Y [°C] 0 10
H-Y [m] 0 35
DT-Z [°C] 0 0
H-Z [m] 0 0
10.1.4 Prestressing loading case

> Create a new loading set.

*

| > Input the values shown in the adjacent screen shot

RMLoad set

Humber
Lozatiar

Description

Ok |

IISDED1 .m
ITendons

Cancel |
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> SeleCt the (lower) a'ppend but' " Concentrated Load (* Stressing
ton to add a loadlng case. " Unifarm Load " Initial Stresa/Strain
© Select ‘TenSIOIllng’ as the load €~ Partial Unifarm Load " Actions on Element End
type € Trapezoid and Triangular Load " wind Load [velocity]
> Select ‘TendOn Jacklng, from  Masses = Momal forces [Stiffess change)
the hSt. Load type " Special

Tendon stressing

> Confirm with <ox>.

Cable / external tendon strezsing

||

Ok | Cancel |

The input window for the tendon values will be displayed.

> Input the tendon selection (101 to 103 in steps of 1).

> Select <LCASE> to
define and assign the Number Gy Load et Gy B
prestressing load set = 1y E— Const-Fac -
to a loading case. Locdlifis = VarFa —
Location W [ Load Set can be increased

¥ oei e = ||CU5m st Ok | Cancel |
Description I

Cancel |

10.1.5 Creep and shrinkage loading case

> Select <Lcases> to define and loading case for creep and shrinkage.
It is not necessary do create load sets (<LSET>) .
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The load set window table in <LsET> should be as shown in the adjacent screen shot.

¥ o |
vd @ i I[m],[m],[kN],[kNm],[kN/mZ],[E],[Deg] j Loads | AddCon | Stage | End |
Mumber Location Drescription Nurmber Location Description
21 10021 rm Settlement axis 1 20 l0201.1m Additional Load |
22 1s0022.rm Settlement axis 2 150501.1m Tendon

23 1:0023.rm Settlement axis 3

24 150024 rm Settlement axis 4

il 1s0031.rm Temperature 1

32 150032 rm Temperature 2

101 1s0101.m Self weight G1 -
< tml B T
= A5 | Load set 0501

K From To Step Proj Datal Data2 Data3 Datad Data5 Dataf

FTENDD 101 iy T dTTT odog T oo oaod T [ [N Gaon " j

Comb | LManagel LSet | LCase | Lane | LTrain | Seismic | wind | Recale

The loading case window tables in <Lcase> should be as shown in the adjacent screen

shot.
o
] i i| momemeeeops j R I

Mumber Type Load Info Location Output-File Description

24 =] 120024 rrn lc0024. Ist A
il =] 10037 lc0037 st

32 L 1c0032.m lc0032 Ist

101 Ll IO 0. lero lst

201 Ll le020 . lef20 Ist

501 Ll 120507 . l=0507 Ist

Ie0E07. 10607, Ist

& - g
| 1 Load case 0801
Load set Const-Fac  VWarFac Increase Description Load set ConstFac VarFac Increase Description

Camb | LManagel LSet | LEasze | Lane | LTrain | Seismic | Wind | Recalc

10.2 Definition of a traffic load

EMLane
The definition of a traffic load for this simple example Murber -
does not correspond to any known ‘norm’. It is purely e i r—
provided to demonstrate how a traffic load is defined. S—
Output-File I ENt= st

> Select <Lane> (lower left function list) to open the = 'mefie Jlane0001 i
lane input WindOW. Diezcription Ilane1

Ok | Cancel |
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The upper table in this window lists all the defined traffic lanes, the lower table lists the
properties of the selected lane (point on the lane for evaluation).

2

> Confirm with <ox>

2

definition.

On each point of the
structure it’s possible
to calculate a influence

line. For a serie of
elements you can
choose between several
macros, who  will
generate this
definitions.

> Select the (upper) append button to open the input window for lane definition.
> Input “1” for the Lane number.

Select the (lower) append button to open the input window for the lane properties

RMLane command
Aetion Deseiiption
MACROTH | Macro 1 - Main Girder (e eecentiiciy) Longivdingl load =]
MACROT Macra 1 - Main Girder (na sccentricity) Vertical load
MACROIZ | Macro 1 - Main Girder o eccentiicity) Centrifugal load
MACROZ{ | Macro 2 - Main Girder (with eccentiicity) Longindingl load
MACROZZ | Macro 2 - Main Girder [with eccentiici) Cenirifugal load i
MACRO® | Macro 3 - Secondary Gider - Longitudinal load (distrib. to secondary gider)
MACRO3 Macra 3 - Secondary Girder - Vertical load [distrb. to secondary airder]
MACROZE | Macro 3 - Secondary Girder - Centifugal load (distrib. te secondary gider)
MACRO4 | Macro 4 - Secondary Girder - Longiudingl load (distib. to primary girder]
MACRO4 Macra 4 - Secondary Girder - Vertical load (distrb. ta primary airder]
MACRO4Z | Macro 4 - Secondary Girder - Centrifugal load (distib. to primary girder]
REE] Fasition of Lane (30
POSEL Pasition of Lane [slement] - LOCAL
FOSEG Fasition of Lane (element] - GLOBAL
POSERL Pasition of Lane Felativa to Element
FOSFG Single element load with force
POSFRG Single oad relative to slsment =l
Ok Cancel

> Select ‘Macro2’ for lanes with eccentricity and vertical load.

> Confirm with <ox>

The parameter list for Macro2 will appear. The list is empty as no lane parameters have

been defined yet

definition input window.

> Input the data displayed in the adjacent screen shot.

> Confirm with <ox>.

The data is the same for all elements.

The element series will be displayed in the list of parameters

for macro?2.

> Select the append button to open the macro parameter

EMMacro 2 - Input ]

" Mo ecc. * ‘ol  Zal
El-from 1

El-to
El-step
ey m]

ez [m]

Phi I'I 0
iy

Position of load:
i j
" Only begin of element

= Only end of element
" Begin/End/Begin/End of elem.
" End/Beqgin/End/Begin of elem

Ok Cancel
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> Confirm with <ox>.

Further lanes could be defined at this stage, however, no further lane definition data is
required for this example.

> Close the input window with <CANCEL>

M oads-Lane E
: 2 = B i x
h L | [im) Lk RN (<N m2LCLDeg) | = | 22 Iz | AddEnnl Stage | End |
Murber Mpos Minfl Length [m] Location Output-File Info-file Description

lane00071 .rm lane0007. Izt lane 00071 inf Lane 1

Lane 0001

R Elern Datal Data2 Data3 Datad Datah Datab Datar?

FOSELY T 10 aooon T oo~ nogg e igon T j
POSFGY A0 [ oooon T oogon T T 1 e o1 i
POSELY 1 1.0000 0.000 0.000 1.000

POSFGY 1 1.0000 0.0000 0.0000 0.000 1.000 0.000

POSELY 102 0.0000 0.000 0.000 1.000

POSFGY 102 0.0000 0.0000 0.0000 0.000 1.000 0.000

POSELY 102 1.0000 0.000 0.000 1.000

POSFGY 102 1.0000 0.0000 0.0000 0.000 1.000 0.000 LI

Comb | LM anage | LSet | LCaze | LLane | LTrain | Seismic | Wind | Recale |

The defined lanes will be displayed in the lane window tables. The lanes with lane num-
bers are displayed in the upper table and the points of the lane are displayed in the lower
table.

The lane definition is complete.

Define the traffic loads on the lane.

> Select <LTRAIN> to open the input window for traffic loads.

All traffic load definitions are listed in the upper table. The load properties of the se-
lected traffic load are shown in the lower table.

© TDV - Technische Datenverarbeitung Ges.m.b.H. Heinz Pircher und Partner



RM2000 Definition of loads
Getting Started 10-9
i"‘l > Select the append button to open the input window for  EETFIE
traffic load definitions. Number —
> Leave the traffic load number as ‘1’ _ 1
> Leave the factors for maximum and minimum force as =~ |
¢ 1 > i Fact-max I‘I
> Confirm with <ok>. Ucatorn [fve0aaT m
Description I

Note:

The traffic loading in this example consists of a
continuous uniform load of 60 kN/m that ends 3.0 metres
before a ‘Point Load’ and starts again 3.0 metres after the
same ‘Point Load’. The single Point Load is 1000 kN.

Define the uniform load first:

Select the (lower) append button to
open the input window for traffic
load parameter definitions.

> Select ‘Load Train Uniform Load’
> Confirm with <ox>

An input window for uniform load
parameters will be displayed.

Some ‘Design Code Norms’ require different factors
for maximum and minimum forces

—

[Lerad Fuimetion Haler]

[ Load function
[ LE=hinfl 25 e

Cancel |

M Load Train command [ <]
Action Description
LITER Load Train Unifarm and Concentrated Load ;I
Load Train Unifarm Load _I
LIF Load Train Concentrated Load
LI& Load Train Concentrated Load [2ASHTO) LI
Ok | Cancel |

> Input —60 [kN/m] for ‘Q’. The negative [EIFRETNECIre
ign is n ary to indicate a downwar
sign is necessary to 'dc eado d Ly aom
force (in global coordinates.) —

. . Qfunct

o Select ‘Before+After’. - this uniform o
load acts before and after a single Point | Pestionsfload Load function Lb=Min(L 2% )
L()ad. i~ Continuos + Function Mo = Ho

o Select ‘Function No’ as the load is not | & Bsforesiter € Function Yes £ves
defined by a function. o | Crer |

» Confirm with <ok>.

The input window will remain open for further input.
No further definitions are necessary.

> Close the window with <cancels.
Action Dezcription
> Deﬁne the POIIlt Load LITER Load Train Uniform and Concentrated Load ;I
Lig Load Train Uniform Load
¢ N . Load Train Concentrated Load —I
> Choose ‘LIF’ for live command. LiA Load Train Concertrated Load [AASHTO) =]
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The single point load has to be defined as a part of the live loading train.
> Input —1000 for the load force. RMLoad Train Concentrated Load
> Input 3 in ‘I?mm’ and ‘Dmax’ as ‘the distance be- = . f [
tween the uniform load and the point load does not R
change. i)
> ‘Dstep’ is 0 for the same reason. ) |
> Confirm with <ox>. Dstep ([0
> Close the window with <cancels. Carcel |

There is a gap of 3 m after the point load before the uniform load starts again.

vV Vv

vV V V V

Input 0 as the next load force.

Input 3 in ‘Dmin’ and ‘Dmax’ as the distance between the new start of the uniform
load and the point load does not change.

‘Dstep’ is 0 for a fixed distance.

Confirm with <ox>.

Close the window with <cancels.

Also close the next window with <Cancels.

The live window should contain the data displayed in the screen shot below:

RM | oads-Load Train
= = i 4
- i| [ D | | A Losts | addzen | stese | s |
Mumber Fact-min Fact-max Location Function glen Triangle f. Description
[
i
’ Live 0001
K q F From Ha betep Flag F-Flag AASHTO  Function glen
iy T B e e e e R
X v i/ R 3007 T s
LIF 0.000 2000 3.000 0.000
[
Comb | Lianage LSet | LCase Lane | [Tjrzir Seismic Wind | Recal:

The live load definition is now complete.
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11

Definition of a construction schedule

> Open the construction schedule input window with t LOAD and CONSTR. SCHED-
ULE =STAGE
> Select <Activation>

The entire ‘activation plan’ for the bridge construction is summarised in this window.
The upper table displays a list of all the construction/activation stages

The lower table lists all the elements that are activated in the selected construction
stage. Already activated or not activated elements are not shown in the lower list. Just
new active elements are written into this table. Further the age of the new elements are
defined in this table.

> Select the (upper) append button to open the input
window for the construction stage definition. I Stage will bs skipped
> Input ‘Load calculation’ for the description Mumber O
> Confirm with <ok>. Location EETr—
L EET e —

[ruraticr [Lray] IU
D escription ILoad calculation

Cancel |

> Select the (lower) append button to open the input [EEITr=seTyYS =y ——-—m-
window for element activation/deactivation. & Active - Bt

> Activate elements #101 to #135 and the spring = fom i
elements #1100 to #1400 for CS1 (all existing = 1 135
elements are aktiv now!). Step fi

> Input 28 [days] for the age. (This means that loads— = 4s=0a) [22
including self weight- defined in this construction = @I [0
stage are applied to these elements 28 days after they o S
were cast). 4' 4'

> Input 0 days for shrinkage (‘ts’). (This means that shrinkage starts immediately).
> Confirm with <ok>.

The changes to the construction stage ‘Load calculation’ are shown in the activation
window (Shown in the screen shot below).

It is useful, for calculation purposes, to define additional construction stages that have
no element activation but are a separate part of the calculation. Define view more con-
struction stages in this example - one for traffic load calculation, and the other one for
the final results.

> Define a construction stage named ‘traffic’.
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> Define a construction stage named ‘Superposition’.
> Define a construction stage named ‘Fibre stress check.
> Define a construction stage named ‘Ultimate load check.

EM Activation =}
= = -
\‘_| L[ [mLimd) kN kN/m2) CL0e) ~| Loads | AddCon | Stage | End |

Statuz  Date Number  Location List Time [Day] Dwration [Day] Description

13 12 200 1 stgO001.rm stgO00 st 10000 Load calculation

004 2028 2 +ta002. shgO002 st 10000 oo Traffic

304 2029 3 stgl003.rm stgOO03. |5t 10000 oo Superposition

304 2029 4 stgl004. rm stgO004. |st 10000 oo Fibre stress check

304 2029 ] stg000%. rm stgO005. |5t 10000 0o Ultimate load check.

3o 4 2028 E stgO00B. rm stgO00E. |st 10000 oo Shear capacity check

* o
Construction stage 00071

Elfram El-ta Elstep  Age[Day] ts [Cray] Action EHram Elta El-step Age [Day] ts [Dray] Action
AN N = R T N - A 2
1100 1400 100 i1} i1} ACT

Bitivation Actioh Tendon Recal:

11.1 Definition of calculation actions

> Open the construction schedule ‘Actions’ input window by selecting <action>

The upper table contains a list of the defined construction stages.

The lower table contains a list of the i - |

. . £ Caloulation (Static) £ Check actions ¢ List/plot actions
actions aSSIgned to the SeleCted con- s Ealcu\aimn [Dlyr:am\c] s LE!EnvEILpE actions [a Ey;:mtcnrr:mands
Sthtion Stage' Action Deseriptian

Stiess Tendon calculation
Grout End Prestressing of a tendon series

> Select COnStI'UCtIOIl Stage 1 EStUD Qme stuwdlw:ﬁlimenl se‘rie‘s

2 = o E st et e sl
» Select the (lower) append button e i
to add an action.

o Select the ‘Calculation actions’ [ eniedesiien

Temptar ‘ariable termperature (C5) calculation

radio button' Buckle Buckling analysis
> Select ‘Calc > from the dlSplayed Failre Buckling analysis bl Failure:

hst tO initialise a loading case. Relad Corwidering of Na tension elsments’
. OpenTcl Open TCL fie
> Confirm with <0K>. Fure Fun TCL e
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Definition of a construction schedule

d > Input ‘101’ for the ‘Load case number’. ‘101’ can be entered directly or can be cho-
sen from the list displayed following selection of the Load case number ‘window ar-
row’. No further input is necessary.

> Confirm with <ok>.

Loading case 101 will be added to the action list.

Select the (lower) append button to add an action.

Select the ‘Calculation actions’ radio button.

Select ‘Calc’ from the displayed list to initialise a loading case.
Confirm with <ox>.

Input ‘201 for the ‘Load case number’

Confirm with <ox>.

Loading case 201 will be added to the action list.

vV V V V © V

,+ > Select the (lower) append button to add a third
: action. [~ Action will be skipped
© Select the ‘Calculation actions’ radio button. S e —
> Select ‘STRESS’ from the displayed list to —
add the pre-stressing loading cases. — — N
> Confirm with <ok>. o
> Input ‘CS1’ for the stress DUH:'_ _ :
> Confirm with <oK>. fustedle !
Delta-T [Day) IU
Repeat these stress actions for ‘CS2’ and ‘CS3’ esergtin |
> Confirm with <ok> in both cases. Cancel_|

,+ > Select the (lower) append button to add the next action.
1 @ Select the ‘Calculation actions’ radio button.
> Select ‘CALC’ from the displayed list to calculate a loading case..
> Confirm with <ok>.
> Input ‘501° for the ‘Load case number’.
>

Confirm with <ox>.
[Cammatd IGHDUT
*l Select the (lower) append button to add the next Ingi: Terdan From To,Step e o
action.
. . . Inp2: - I
® Select the ‘Calculation actions’ radio button. - —
> Select ‘GROUT from the displayed list to add o
duct grouting for tendon 101-103. OV = |
> Confirm with <ok>. DekaT (Day) E
Description l—
Ok | Cancel |
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RM2000 Definition of a construction schedule

Getting Started 11-4
# > Select the append button to add the next action. IS
1 © Select the ‘Calculation actions’ radio button. = o ol e skppes
> Select ‘CREEP’ from the displayed list o =
> Confirm with <ok>.
> Input ‘601° for the ‘Loading case number’. e | =
> Input ‘3’ for the ‘Number of time steps’ — = M= Humbsrofimestees K
enough steps for one construction stage. EEREE T T o
> Input ‘10000’ for ‘Delta-T’ to specify the creep = ouz Listie [
duration. DetaT (D) T
> Confirm with <ok>. Desciiption [
Note: Creep loading cases need no definition in <LSET>. ﬂl

> Select the (lower) append button to add the next action.

o Select the ‘Calculation actions’ radio button.

> Select ‘CALC’ from the displayed list to calculate a loading case..
> Confirm with <ok>.

> Input ‘31 for the ‘Load case number’.

Confirm with <ok>.

Repeat these ‘CALC’ actions for loading case numbers 32; 21; 22; 23; & 24
> Confirm with <ok>.in all cases

All the above Stage lactions are displayed in the lower table refer to screen shot below.

s = B i %
i [ KRR KN ) Degl | v | A Loads | addCon | oo | Ena |
Status  Mumber Location Lizt Time [Day] Duration [Day]  Description
T 1T stgldfim stoddiist a T [N Unad caleulation T A
stgl002.rm stgO002 Ist a 0 Traffic
3 stgl003.rm stg0003.Ist a 0 Superposition
4 stg0004.rm stgO004. Ist a 0 Fibre stress check
5 stg0005.rm stg0005. Ist 1] 0 Ultimate load check
LI
L = %
- E N Construction stage 0001
Status  Command Inpl Inp2 Ot Out2 Delta-T [Day] Time[Day]  Desciiption
GROUT 1011031 0 ] ;I
Creep 3 10607 " 1] o
Calc 120031 ] ]
Calc 1=0032 ] ]
Calc l=0021 § ] ]
Calc le0022 B 0 ]
Calc 120023 0 ]
1c0024 0 £d
Activation Aot Tendon Recal: |
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RM2000 Definition of a construction schedule

Getting Started 11-5
Note: If the sequence of actions becomes scrambled, the ‘copy’ button can be used to copy the
actions into the correct order onto the end of the list. The scrambled, actions can then be

deleted.

The traffic loading effects are calculated in construction stage 2. The results of the live
load traffic calculation will be stored in a superposition file.

The superposition file must be initialised (set
to zero) before starting the calculation! ot i
—TT p
-* > Select the (lower) append button to add -
=l the next action.
o© Select the ‘LC/Envelope action’ radio
button. b
> Select ‘Supinit’ from the displayed list to == e
initialise the envelope.
> Confirm with <ox>.
|
o |
> Input the superposition file name as ‘live.sup’
in the displayed input window. [~ Astion will be skipped
> Confirm with <ok>. Command [Supinit
Inp1: Input-file(* sup) I—Z
Inp2: Factor [-] I—
Out: Dutput-filsf* sup) Ilive.sup
Outz: - I—
Delta-T [Day) ID—
Description I—
Cancel |
Calculate the Influence lines — The traffic load
evaluation is made via influence lines: ™ ction wil be skipped
[Earmmand Ilnfl
> Append a new action for stage 2. Inp1: Lane-number [
o Select ‘Calculation actions’ radio button. Inp2: Reference L [ - =
> Select ‘INFL’ from the displayed list to = outinfencesiern r—
calculate the influence lines. Ou2: Listfie F
> Confirm with <ox>. DelaT (Day) I
> Input ‘1’ for the ‘Lane-number’. Desciption I
Cancel |
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Getting Started 11-6
> Confirm with <ox>.
Calculate the traffic loading results:
> Append a new action for stage 2. ';:m;ndw" e e e
o Select the ‘Calculation actions’ radio button.
> Select ‘LIVEL’ from the displayed list to cal- = I =
culate the live load. e Foad Tt |1_ =
> Input ‘1° for the ‘Lane-number’ U et frese =l
> Input ‘1’ for the ‘Live load number’. s ettt !
> Set the output file name to ‘live.sup’. peteT ) P
BlessiEin [
Cancel |

The actions for stage 2 will be shown in the lower
table — refer to the screen shot below

RM Action
= e i 2
B | [l ) KRN 2] ) Deg] | =] A2 Losds | addcon | cise | Ena |
Statug  Mumber Lacation List Time [Day] Dwiration [Day]  Description
1 stgO001.1m stg0001 Ist 0 Load calculation :l
F stg0002.1m
3 stg0003 st 0 Superposition _I
4 stg0004 st 0 Fibre stress check
] stgDO0B.1m 5tg0005 Ist 1} Ultimate load check
.2 | -
Constuction stage 0002
Statuz  Command Inp1 Inp2 Outl Delta-T [Day]  Time [Day]  Description
Il lane00r lare 000 inf a a :l
Suplrit live. sup 1} o
"""" L A L R L A e
£
Activation | Achiot | Tendon | Fecalc

#| » Close the action window by clicking the <x>.

All loading results are stored in superposition files. This will be done in stage 3. Select

stage 3 to add several actions in this stage.

Start with the Temperature envelope calculation.

The superposition file must be initialised (set to zero) before starting the calculation!
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Getting Started 11-7
# > Select the (lower) append button to add the next
i action.
‘ . 5 . I Action will be skipped
o Select the ‘LC/Envelope action’ radio button. o T
> Select ‘Supinit’ from the displayed list to |
o eye qe Inpl: Input-file*.su -
initialise the envelope. P R ECael !
> Confirm with <ox>. P2 Fectort] !
Outl: Output-file(* sup) IlEmD.SuD
> Input the superposition file name as ‘temp.sup’ = ™% |
in the displayed input window. R ReY E
» Confirm with <ok>. Deseription |
Cancel |

Select the (lower) append button to add the next
action.

I~ Action will be skipped

RM Action [ ]

> Select the ‘LC/Envelope action’ radio button.
> Select ‘SupAndX’ from the displayed list to =~ ™" [supane?
initialise the envelope. I Input el ) e[
> Input ‘temp.sup’ for the Input-file Inp2: Ade L. sup) ]
> Input ‘31’ for the ‘Loadcase’. Dutt: Outputfef* sup] I
> Confirm with <ok>. ou - |—
Delta-T [Day) I
Desscription [

\4

Select the (lower) append button to add the next
action.
Select the ‘LC/Envelope action’ radio button.

Cancel |

I Action will be skipped

RM Action [ %]

>
. . .. Commatid ISupAm:I—
> S;eigct hSupAn(li from the displayed list to ini- — =
tia lse‘t © enve ?pe. Inp2: Add filef- LT sup] S
> Input ‘temp.sup’ for the Input-file o
utl: Dutput-file]*. zu
> Input ‘32’ for the ‘Loadcase’. prtieCe) !
> Confirm with <ox>. Hut - |
Deka-T (Day) P
D escription I—

All these Inputs create an envelope temp.sup that combines the loading cases 31 and 32
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Getting Started 11-8
Create the settlements envelope.
,+ Select the (lower) append button to add the next
E. aCtion' . . I Action will be skipped
o Select the ‘LC/Envelope action’ radio button. o e a—
> Se{[eclt Sﬂliplnlt 1from the displayed list to ot ot —
1(rjn 1;1‘ ise the }fnve ope. R I
> onlirm WIt <OK>. Outl: Dutput-filef*.sup) Isettle.sup
> Input the superposition file name as ‘settle.sup’ EfT : Iilu
in the displayed input window. seT e D
> Confirm with <ox>. pesetten
Cancel |

»+ > Select the (lower) append button to add the
i next action.
> Select the ‘LC/Envelope action’ radio button. f st lee sipped
> Select ‘SupAnd’ from the displayed list to " e
initialise the envelope. P IR el fetess =l
> Input ‘settle.sup’ for the Input-file 1P AAANELAE sl B =
> Input ‘21° for the ‘Loadcase’. Futls Butputfietsoe) r
> Confirm with <ox>. fuE |
Delts-T (D] P
Dresiien [
Cancel |

Repeat this input for the loading cases 22,23 and 24.
All these loading cases (21; 22; 23 and 24) create the settle.sup envelope.
Finally create a superposition file total.sup that combines everything into one envelope.

Add the loadcases 101,201,501 and 601 (with SupAdd) and the superposition files
temp.sup, live.sup and settle.sup (with SupAnd) into total.sup.
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12 Calculation of the structural system

> Select 1 RECALC to open the input window for calculation.

v Check (select) all the calculation element selections (‘Cross-section calculation’ —
‘Create image’).

> Start the calculation with <oks>.

Note: A recalc can be started from most windows by choosing the <RECALC> button in the lower
right hand corner of the window.

The main graphic screen must be redrawn after a recalc,.

> Use the short-cut ‘zoom all’ function (Drawing a ‘V’ with both the <ctr1>-Key and
the left mouse button pressed).

The following structural plot will be displayed:

FMRM2000 8.49.01(@d [C:work FirstProject]

wd @) & =] = 2] %)

File

HIE B3

Licenced for TDW intemal Main

Fecalc | Results

=

Properties Structure Loads and Constr. Schedule

Scripts | Mai

MODULE Damily END  DERROR(S)  0WARNINGIS] [Tue Jan 28 153501 2003]
CalCULATION STOP  1ERROR(S] O0WARNING(S] [Tue Jan 28 15:35:01 2003]
Command : _

Elements #101 to #135 and Elements #1100 to #1400 are now drawn with continuous
lines indicating that they have been activated.
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13

Results

All actions that are made to both the structural system and to any calculation result ma-
nipulations must be specified under ‘Construction Schedule’.

Result plots must therefore be inserted into the actions of a construction stage.

N.B some results can be shown without a plot-file definition in the action list!.

> Select 1 RESULTS =LCASE to open the loading cases result viewer.

The adjacent
screen ShOt Lc 101 ZI Element ZI Tl 0 Z| LEase | Envelope | Pliys | FICiSh | Pllnil | Feport | Lists | End |
ShOWS the Elem 107 ocal  «| FHavP Wl w| Resuls [Nomel " ~|
Elem  Nod w Wi [mPFact Wy [mPFact Wiz [mPFact R [Rad) Ry [Rad)
local
0 107 0.000 3 0 0 0 0.000
m 102 . 0 0
de fO ations 102 102 £.000 183882 12173 0.00172 -0.00030 0.00002 0.27907
: 103 1.000 184014 215162 0.00165 -0.00122 -0.00002 016045
for loadlng 103 103 £.000 184014 215162 0.00165 -0.00122 -0.00002 016046
104 1.000 184027 -2 51986 0.00149 -0.00154 -0.00018 0.05089
case 1 0 1 . 104 104 0.000 184027 251986 0.00743 -0.00154 -0.00018 0.05069
105 1.000 184018 25534 0.00037 -0.00187 -0.00039 008193
Other results 105 105 0.000 184018 2553 0.00037 000187 0.00039 008193
108 1.000 -1.83330 -1.39802 -0.00176 -0.00218 -0.00088 018812
can be 108 108 0.000 -1.83990 -1.99802 -0.0Mmz7 -0.00224 -0.00068 -0.18912
. 107 1.000 183842 ERNES -0.00485 -0.00259 -0.00102 024258
Vlewed by 107 107 0.000 -1.82023 114303 -0.0074 -0.00296 -0.00107 -0.24257
108 1.000 1.82024 019676 -0.00679 -0.00329 -0.00147 021524
108 108 0.000 181613 02975 -0.00097 -0.00335 -0.00155 -0.21523
SeleCtlng 103 1.000 1E7I0 043513 -0.00803 -0.00331 -0.00200 -0.10035
103 103 0,000 182610 0.39577 0.00085 -0.00435 -0.00210 010093
Other pa' 10 1.000 182846 0.47620 -0.00289 -0.00338 -0.00258 0.07741
110 10 0,000 -1.83666 043531 0.00267 -0.00283 -0.00262 0.07743 =
rameters.
Displecement | Fimary | Seconday | Total | Diagram | Fiint | Hin | Mar | Fecale |

Search functions are included in the result display and can be used to show minimum
and maximum forces.

Loading cases having a prefix ‘LC’ are created internally — defined by the system. They
were not defined by the user as a loading case!

Loading cases having numbers greater than or equal to 9000 are temporary loading
cases that are created, by the program, when a creep loading case is divided into more
than one time step.

The Results from pre-stressing and creep loading cases can be split into two forces:

e [ State: V*e (for the pre-stressing loading case and the re-arranged forces for the
creep loading case).

e [I State: The constraint forces for the pre-stressing and the creep loading case.

e [+II State: Sum of I State and II State.

The sum of these forces will be displayed on selection of <Total Forcess.

The type of unit for the results can be easily changed.
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> Select 1 RESULTS =®ENVELOPE to open the result viewer of envelops.

> Choose ‘live.sup’ from the displayed list following the selection of the File ‘window

9
arrow .
The presentatlon M Results - Envelope [Factor=  1.0000] =]
Of the results for File  [lve.sup Z| Element ZI MaxMzzl Trd [ ZI LCase | Ervelops | PiSys | FiCish | Plnfl | Repoit Lists | End |
spl Elem [101 Local v | el Prt (N0 | Rests Nomal |
a SuperpOSItlon
. s . Eem  Nad W N KN Fact Oy (kNFact 0z (kN Fact M (cNmFact My (kN Fact Mz (kNmFact
file is similar to R
. 02 26613 153,757 6273 5287 25006 5415043
those for loadmg 102 102 0000 26673 1536.787 5273 5287 25008 6415043
13 1,000 B 1276 321 637 5473 50523 101362015
case results. The 103 103 0000 2127 REE 6327 5478 50523 10362015
. 10 1.000 1598 458146 5375 5863 76416 13829400
108 104 0000 15989 58,145 5375 5963 76416 13329400
user must, 105 1.000 a0724 64340 5416 6540 102,555 15366.033
105 15 0.000 40724 643408 5416 6540 10255 15366.033
hOWCVCI‘, ChOOSC i3 1000 11110 £65 53 EU5 763 126793 15336.01
R 106 106 0000 i 566 553 5445 3505 128 851 15335 052
the ‘Max/Min’ " 1.000 18181 7100 5461 533 150,380 13822508
107 07 0000 0362 97113 5461 19576 155,054 139224%
108 1.000 0.470 1263518 5458 16041 180,806 1122279
line from the 108 108 0000 2491 169573 6457 56427 473760 11222650
et fil 18 1.000 2785 1420 650 6332 44,850 20733 7375547
SuperpOSItlon 11€ 103 18 000 59612 1419698 6332 84571 193318 737,265
10 1.000 212 0052 5897 47539 210505 m2012
that defines the 10 10 0000 3276 am 5.8% 79585 207,643 252476 =
desired results t0 s | omey | seomm | 0 e I R
be viewed.
[ s ¢ 5 M e
Choose the MaxN ‘window arrow’ and select ‘MaxMz’ ELEE:

from the displayed list of available choices. The results
from the loading that caused the maximum Mz in this

Superpozition Combination

. . I iriss b i ;I
envelope will be displayed. Miry Matsy
Miriz 3z
MinFx [RET ]
tinFy td axFiy
MinFz MaxFiz
bink (RE
MinGy Maxlly
MinCz M axllz
Mindx I b
fdinkdp [ERET]
Mz e —

Co
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13.1 Diagram plot

This function is used for the graphic representation of section forces, displacements,
stresses and reinforcement requirements.

> Select 1 LOADS AND CONSTR. SCHEDULE, =STAGE =ACTION and o-
pen the List/Plot actions.

" Calculation [Static) ™ Check actions + List/plat actions
i~ Calculation [Dynamic) = LC/Envelope actions = System commands
Action Drescription
DolList Create the result list for LC.superpos. file.... A
DoRep Feport creation
PlSys Fun &5CI plot file
PICross Plot Cross-gection
FIErSh Flat Creep+Shiinkage and E[Y) curve
Plinfl Plat Influence line
FiTens Plot Tendon Actions and Tendon force [several LC)
PIEITnd Plot element start and end C5 with all tendons
Phfind Plat wind properties
FILIE Plot Ultimate load check diagram
PlShear Plot Crozs-section Shear stresses
[ grt's Diagram plot of Yx defarmation for LC/ASUP
L gy Diagram plot of Wy deformation for LC/SUP
Dgmiz Diagram plot of Yz deformation for LC/SUP
[rgmBi= Diagram plot of A= deformation for LCASUP
DgmRy Diagram plot of Ry deformation for LCASUP
DagmRz Diagram plot of Rz deformation for LC/SUP
Drgmtd= Diagram plot of M force for LE/SUP
D gy Diiagram plot of Qy force for LCASUP
Dgmiiz Diagram plot of Bz force for LCASUP
Drgmbds Diagram plot of kx moment for LCASUP
Cigmbdy Diagram plot of My moment for LCASUP
ram plot o moment for
DgrnStr Diagrari plot of strasses for LCASUP and certain stress paint
DgmRei Diagram plot of reinforcement for certain reinforcement point LI
Ok |
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13.2 PISys

The required composition of any plot is defined using the plot file editor. The List and
Plot actions required for preparing the plot can be selected from a list

> Select T RESULTS =PLSYS to open the plot file definition window.

‘plstruct.rm’ is a
program- \_{I il EI LCase |Envelupe| FlEys | PICrSh | Pllnfl | Repart | Soript | End |
generated fﬂe [pistructm d [imbim KN (KN mLKN/m2) (oC) (D eg) j
. . Key Valie Value2 Valie3 Valued Value:5 Value:B Value:T
This file is used = prr— SO T Ew T T i T P
t d th . PLEZE 000 060000 T fonooon | nomdooa | oodooon | ooooooo j
0 draw ¢ main Etgﬁf i i 0.080000
screen plot. FLeLen : : e R
A new file can i — ; N
. FLFEN B i 0050000
be eaSlly gener- PLTHSZ 0500000
. PLNODE 0 0 0 5v8
ated by editing o ' s ussn -
thls ﬁle and sav- ;ﬁ*;ﬁﬁ 1 0 0.050000
ing lt intO an- EtEEEM g g g.usuuau o
FLTRSZ 0400000
other file name. = 0 0 0 o =l
Save | Show | Plat ta file | Save as Recalc
The plot file

definition input window will be displayed on selection of ‘Edit’

> Select the last entry.

> Click on the append button.

The List and Plot action input window will be displayed.

o Select the ‘Scale’ radio button to define the plot scales.

> Select ‘PLSCAL’ from the displayed list to open the input window for scaling pa-
rameters

> Confirm with <ox>.

> Input 100 for ‘Scalf” for the axial force and shear force scale.
> Input 2000 for ‘Scalm’ for the moments scale. Seallom= 1000000

> Input 500 for ‘Scald’ for the deformations scale. Seamleme  [2000000

> Input 500 for ‘Scals for the normal stress scale.

Scald-Fact= |1 000000
Scals-1cm= |1 .000ac0

o [

> Confirm with <ox>.

Set the global direction:

> Select the last entry.
> Click on the append button.
o Select the ‘Value defaults’ radio button
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> Select ‘PLGLOB’ from the displayed list
> Confirm with <ox>.

Insert a loading case plot:
> Select the last entry.

* > Click on the append button.
o Select the ‘Load case and Envelope’ radio button to open the input screen for result

plots.
> Select ‘PLLC’ from the displayed list to open the input window for a loading case
number.
» Confirm with <0K>. RMPLLE Values
> Select loading case 101. LENo. 10T =

> Confirm with <ox>. o |

Cancel |

Insert an internal force plot:

Select the last entry.

Click on the append button.

Select the ‘Structure plot’ radio button for plotting items of the structure.

Select ‘PLELEM’ from the displayed list to open the input window for plotting ele-
ments.

Confirm with <ok>.

vV ® V VYV

\4

> An input window for the element to be plotted will be opened.

> Leave the element selection as ‘0’ (This is a shortcut for requesting all the elements
in the structure).

> Select the Inpl ‘window arrow’ and choose Mz from the displayed list. — Or enter
Mz directly in the’Inp1” window.

The bending mo-

ments about the z- 24 4 E = o e [ o [ et [0 [ [55 [ 64

axis will be plotted. o2l

Key Value-1 Walue-2 Walue-3 Walue-4 Walue 5 Walue-B Walue-7

> Confirm with o= =
FLPEM 1 o 0.050000
<OK>. e : 5 . =
PLTHSZ 0.400000
PLELEM o o NUM
. FLPEN 2 i) 0.050000
The new plot input |z osoo0m
. FLNODE 0 i) a SYS
data is shown at the = [ ! ; oS00 -
end of the list. e ; 5 o 5
PLPEM 2 i) 0.050000
FLTEMD 0 o o MNUM
PLSCAL 500.000 500.000 500.000 500,000
> Save the changed = [ .
file with a new -

name: Save Show Plot to e Saveas Fiecde
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> Press the <save ass> button.
E -

File wO0Tm |
Ok Cancel |

Name the new file ‘pl-L0O101.rm’.
> Confirm with <ox>.

> Select <Plot to file> to send the plot to a plot file

> Accept the message that the plot file has been written with <oks>.
> Select <show> to plot it on the screen.

> Zoom all using the short-cut zoom facility- the free hand symbol ‘V’ to view the
whole plot.

RMRM2000 8.37.04{@a [C:\work\FirstProject]

Q) B = o] o] B 5 gl ¢

File:

2 Licenced for TDY internal Fesults

Loads and Constr Schedule

Main'Fesults

Properties Structure Recalc Reslts

LCase

Envelape

FICiSh

Pl

Report

Script

,,,,, LDt

Command : _

> Create a plot input file for loading cases 201, 501 and 601! Name the files as follows:

PLLC 201 Plot-Input-Filename pl-L0201.rm
PLLC 501 Plot-Input-Filename pl-LO501.rm
PLLC 601 Plot-Input-Filename pl-LO601.rm
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Add the plots to the construction schedule actions:
> Select 1 LOADS and CONSTR.SCHED.= ACTION.
> Select construction stage 1 in the upper table. RMAction
> Append a new action entry. Command [PEss
© Select the ‘List and Plot actions’ radio button A T
> Select ‘PLSYS’ from the displayed list to plot Pt (] ——
from an (ASCII-based) plot input file. : r?um : :
> Confirm with <oks>. et |
> Choose ‘pl-L0101.rm’ from the displayed list on |
selection of the Input file (rm) ‘window arrow’ or | DelaT [0
enter it directly in the window. Descption |
> Confirm with <ox>. o | e |

> Add plots for the files ‘pl-L0201.rm’ “pl-LO501.rm’and ‘pl-L0O601.rm’ in the same

way.

> Add the following actions into the different construction stages:

Construction stage 1:

LOAD AND . @List and Plot®List and Plot®List and Plotf®List and Plot
Input the calculation CONSTR.SCHED. Action 1™ 5 ctions actions actions actions
actlotns fo: the Typ Plsys Plsys Plsys Plsys
siage STAGE Inp1 | PI-LO101.rm | PI-L0201.rm | PI-L0O501.rm | PI-LO601.rm
¢ Inp2 - - - -
ACTION Out1 * * * *
$ Out2 - - - -
__bBottomtable | [DeftaT[ - : : :
Construction stage 2:
LOAD AND . @List and Plot®List and Plot
Input the C?""::f?éion CONSTR.SCHED. Action actions actions
aCtIs?tr;SgeO; Typ Plinfl P.Isys
STAGE Inp1 | lane0001.inf,1 | Pl-live.rm
v Inp2 117 -
ACTION Out1 * *
v out2 - -
""" Bottom table | | Delta-T - -
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Construction stage 3:

LOAD AND . List and Plotf ®List and Plot [®List and Plot
Input the calculation CONSTR.SCHED. Action actions actions actions
actlotns fo; the Typ Plsys Plsys Plsys
stage I STAGE Inp1 | Pl-temp1.rm | Pl-settlel.rm | Pl-total1.rm
¢ Inp2 - - -
| ACTION Out1 - * *
v out2 - - -
! Bottomtable | |Delta-T - - -
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14 Stress check

> Select 1 PROPERTIES =CS <addpat> to edit the cross section and to define stress-

check points.

The upper table in this window lists all the cross sections defined for the project. The
lower table lists all the reinforcement, stress and temperature points.

1 | > Select the (lower) info button to open the interactive input screen.

RMCS000101 Reinforcement points and lines
The ‘stress check [ pee et [ B oaes Do Bt Bt e
. , — W] _— lmz‘ utFact [1. ' E lem v o W El-Numl v Mod-Numl ¥ Reinf [ St e
I‘) Ol.l’ltS and Units [fmd B NLEN) (KN /) ar ) Deg) =l
re lnforc ement Definition by 2 edges
points’ are created o E o0 F s
. fodez =] ez [0 E ML PR A
by u.Slng the Diwafr  [0OB0 Dol [0OOD \ pETE=ES N‘/‘ rs
intersection of two |||fecrm F@ | e @ i\ 1 . /
. . o [0.0000 1
straight lines. All |~ \ L f /
. O el i A
these points were | == ek
defined in GP2000. o mie
It is, however, pos- - x|
sible t() deﬁne all Group Puirt name Modl  Nod2  Distance (w]  Angle Deg]  Nodl  Mod2  Distance(m)  Angle(Deg)  TMP [eC)
e . 4 [nEFOTTTT FIE-BOTTOM  boltomfbie EL 0T gooon ooooo [i) g gooog ooood aooos -
the Se addltlonal FiEFDT FETOF ) fop fibre T o (I [T Y137 A T [T 00000t [T R [T :|
REIFOE REINFBOTTOM left-bottom 70 o 0.0500 00000 ] ] 0.0500 0.0000 00000
pOintS in RM2000 REIPOE  REINFBOTTOM  leftbottom %5 0 0.0000 00000 0 0 0.0500 0.0000 00000 =l
Ty . . M i i =
14.1 Definition of the stress-limits: e s check ]
ffat-Ham  |C_45
[Group Concrete
> Select 1PROPERTIES ®MATERIAL to Desor,
. i KMz
modify the concrete. U s
> Select the materlal C_45 Tension stress limits Compressive stress limits
- . .
1 | > Select the information button General  |3584 Genewal  |20720
. . Gip2 0 Grp2 0
J > Select the arrow on the right side of <Fi- | - o -
- s} e
bre stress check> e 5 e 5
Grp5 0 Grp5 0
> Insert the tension stress limit Gipf 0 Girpf 0
> Insert the compressive stress limit (N.B.
compression is —ve) [Cee St =
. Check-steel dimn. -
> Confirm with <ok>. ! —— [
. " IEheck-dlmensmnlng d
> Confirm the questions “Save the —
v i IF'nnc:lpaI stress check d
Changes Wlth <YES>. IUItimateIoad check j
Note: If the limits are exceeded, the program < | < | > | 53 |

will give a message. (N.B. These stress

limits can also be shown in the plot file.)
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Definition of the Material of the stress points:

>

-

Select 1 PROPERTIES == ADDGRP

Mark the first line in the table (FIB-BOTTOM) and click the append button

An input pad will open for the definition of the Material of the stress point.

»
>
>

Input ‘C_45 as the material.
Choose stress group 1
Confirm with <ox> BIep [FeSoTTON

hd aterial IC_45 ZI
Mark the second line in the table (FIB-TOP) and click = stGm [i =
the append button Deseription |
Input ‘C_45 as the material.
Choose stress group 1 x| Coree_|

Confirm with <ox>

Insert the actions into the construction schedule:

>

Open the construction schedule input window with t LOAD and CONSTR. SCHED-
ULE =STAGE
Select <activation>

Append a new
action. = \_él il [imb L IKN) (M) (KK m2) loC (D eg) AEI Loads | Slae End
Mumber  Location List Time [Day) Duration [Day]  Description
SeleCt . the 1 stgO00T.rm stgO00T lst . 0.000 TDEIDD);I[IEI Lna:calculatmn :I
“Calculation e 1
action’ group. e o ot ]
Select the =
‘FibChk’ action. = 24 4 K ot e
Set the lnput ﬁle Commarx d Ingl Inp2 Out ou2 DelaT Dayl Time (Day] Description
i ooy oooogo : ii

name to am0 oo
‘Total.sup’.
Confirm  with .
<OK>.

Activati | At | Tend: | Recalc

Add a List and Plot action - use diagram input ‘pl-MG1-total-FibT.pl’ and ‘pl-MG1-
total-FibB.pl’ to created a new plot in the next step!

Create two plot input file for plotting stress checks. Use the Diagram to define the nec-
essary plot files for the fibre stress check.

Select the ‘CRT’ button to view, print or export the plot files generated.
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File new File: add | Frint | Frint dialogue | Bitmap | D export Emf export
/2 WL nimum  -E439. 4
—
-5000 -
-4000 = 1
-3000 -
-2000 -
| I e
-1000 =] |
ol /
U 0T TrE 10E 108 10506 L0 108 108 150 Pu TIZ 115114 115116117 115 116 120 121 122 125 124 1254 55 127 128 125[150 V5 152 155 154 155
s00
ipoo
B 1
Futhar: Tdv Gas.m b H Hains Pizrchar und Partnac Etrassaz — Bupsrposition #ila total.sup 28 0L 2008
B0L0 Graz, Gleladorfer Gapse § Strezs point: FI-T 1
m’ Elemant groups ML
Project: First Project 1 om Plol = E30. OkHAn2
J— 3 epon gitdst wWih interral prestressing ot men mea nme ama

= CrDokumente und Einstellunge

File new File: add Frint | Frint dialogue | Bitmap | Df export Emf export
WBE Mnimun-6847.0
-5000 . ot
=5000 -
—
4000 -
3000 | =TT
—
2000 -
1000 ’\/
O 706|102 106 104|106 106|107 108/05110 TI11Z (T3 [L14| (IS [{I6 117 (115115 120 121 (122|123 (124125 125 127120 120|130 13 152 193 124155
1000
2000 -
3000 - A —1
| At 1l

4000 BT e ...

Meximum 4196

Futhar: Tdv Gas.m b H Hainz Pirchar und Parinac Etrazsas - Suparpositicon fila total sup fs g; 2008

B0L0 Grag, Gleladorfer Gapae § Stress point: F1-B E—
m’ Element groups MGL
Project: First Project 1 om Plol = 570, ThN A2
J— 3 epon gitdst wWih interral prestressing o et imes s aae  ama

Stress — Top and Bottom
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15 Ultimate load check

Reinforcement material must be defined first.

> Select TPROPERTIES =ADDGRP to modify the Material of the reinforcement
groups.
:'_\/l > Cth the append button RM Reinforcement groups

An input pad will open for the definition of the Material of o R Toe

the reinforcement group. In our case the material = " [eReve 0 -]
assignment of both reinforcement groups is already made = °*" [ =
by LISlng GPZOOO. D ezcription I

. Ok Cancel
> Confirm with <ox> 4| 4|

Define the additional material properties BlEEELULEIITILS
for the reinforcement. Select the materials ffetilzm |SRADE_460
i ; ; : Reinfarc,
used in the elements in this Ultimate load | % FC
1 . . . [escr
check and specify their stress/strain dia- | = g
grams.
EPSFL 4 SIGMA® 4.6e+005
1 i =>MA EPS-— 20 SIGOZE |2
- Se eCt. PROPERTIES M TERIAL 516-0.2 42005 SIG2US D
to modify the reinforcement material. Securiy factor Cracking check
> Select the material GRADE 460 cams X O
- . .
1 | > Select the information button EPSI8  [20.20.220000 B
SIG1-8 |-4DDDD1 .-400000.0.400000,400001,0.0.0 d
j > Select the arrow on the right side of |[%# |
<Ultimate load check> [Check-steel dim. H
IEheck-dimensioning d
1 Fib heck. .
Define the stress-strain curve for the  [beesche |
material IF‘rincipaI stress check d

{< {

g

> | >

Eps-1 |20 [ Sig-1_|-400001
Eps2 |-2__[Sig2_|-400000

j > Select the EPS1-8 arrow Eps3 | 0 Sig3_|0
> Insert values (shown in the adjacent table). Epsd |2 Sig-4 ] 400000
Eps5_ |20 |Sig-5_| 400001

. . . Eps-6 |0 Sig-6 |0

> Confirm the material property inputs with <ox>. Eps-7 |0 Sig7_|0

> Insert the E-modulus (2¢8 kN/m”?) Eps8 0 Sig8 |0

| CANCEL |
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> Confirm the material property inputs with <ox>.
> Confirm the questions “Save the changes” with <YEs>.

Define the additional material properties for the tendon material.

> Select 1 PROPERTIES ®MATERIAL to modify the prestressing steel.
ke Select the material PT1
1 | > Select the information button Eps-1 |20 | Sig-1 | -1860000
> Select the arrow on the right side of <Ultimate load ||[Eps:2 |-7.85 |Sig2 |-1674000
d check> Eps-3 |0 Sig-3 |0
Epsd | 785 | Sig-4 | 1674000
‘ _ Eps5_[20__ | Sig-5_| 1860000
Define the stress-strain curve for the material next. Eps6 | 0 Sig-6_|0
Eps-7 | 0 Sig-7 |0
Eps8_| 0 Sig8_[0
d > Select the EPS1-8 arrow = =
> Insert the values (shown in the adjunct table).
> Confirm the material property inputs with <ox>.
> Insert the additional properties (see window below)
> Confirm the material property inputs with <ox>.
> Confirm the questions “Save the changes” with <yEs>.
Define additional material properties for the concrete. Tl 2 Se 1 [51500

Eps-2 | -1.429 | Sig-2 | -47570

Select TPROPERTIES ®MATERIAL to modify the [|Eps3 |-1.143 |Sig3 |-42290
Epsd_|-0.857 | Sig4_| -34890

\4

concrete. ' Eps5 | -0.571 | Sig:5 | -25370
> Select the material C_45 Eps-6 |-0.286 | Sig-6 | -13740
- . . B
1 | > Select the information button Eps7 |0 Sig-7 10
. . . Eps8 |20 Sig-8 | le-5
T| > Select the arrow on the right side of <Ultimate load
check> CANCEL

Define the stress-strain curve for the material.

j > Select the EPS1-8 arrow
> Insert the values (shown in the adjacent screen shot).

> Confirm the material property inputs with <ox>.
> Insert the additional properties (see window below)

> Confirm the material property inputs with <ox>.

> Confirm the questions “Save the changes” with <YEs>.
Define the location of the reinforcement in the section.

> Select 1 PROPERTIES =CS <addPnt>
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All these points were defined in the GP2000 getting started example. It is also possible
to define all these additional points in RM2000.

> Select 1 STRUCTURE = ELEMENTS <checks> to modify the reinforcement in the
element.

RM Structure : Element Properties - Reinforcement [=]

\4‘4 i ﬂ [ ml L N 2 C] Do) | | gl tode | Senert | Tondon | End |

The aSS1gnment Elem Type Fib.Chk. Ul Chk. Shear cap. RC Design Elem Type Fib Chk. Lt Chk. Shear cap. RC Design

o oo Yes Ves Ves Ves 108 Beam Yes Ves os Yes <
of the re- 102 Bieam e es Yes e 109 Beam Yes es Yes Yes :I
. 103 Beam s Ves Yes s 110 Beam Yes es Yes Yes
lnforcement to 104 Beam Yes e es Yes 111 Beam Tes e es Tes
105 Beam Yes Yes Yes Yes 112 Beam Yes Yes Yes Yes
the structural 106 Bean Ves Ves Ves Ves 113 Bean Ves Mes Yes Ves
107 Beam Yes es Yes Yes 114 Beam Yes es Yes Yes =l
elements for the = A =
R R oy b !: Ackditional group it for element 101
Cross sections 1s
. . Group Type w1 w2/ My A2 Group Type w14 w2 Al A2m2)
dlsplayed mn the FEINFBOTTOM  Mar | oo Taog odgeod T [T ﬂ
REINF-TOP Var 0000 (1000 T 0002007000000
bottom table SHEAR Fix 0.000 1.000 0.00000 0.00000
|
Elem | Mat | cs | Comp | Beta | Eeo | Hings | Tie | Shape: | Fieint | Riacalo
RMElement checks

> Highlight the first line in the top table.
> Select the ‘edit’ button.

El-rom 1m

Elo 10

For a certain element series it possible to | Fh [
choose which check should be done later.

Fibre stress check ez Mo ¢ Mochanges
. Ultimate load check ez  MNo ¢ Nochanges
> In this example we can keep the default N o cve e C
.. ear capacity checl * Teg Mo Mo changes
definition (all checks for all elements).
R eirf. Concrete Design ez Mo ¢ Mochanges

Cancel |

Modify the reinforcement at the bottom of

the cross section. RMReinforcement
> Highlight the first line in the  Bfm 17 Elom 1o
bottom table. (REINF- Bt 1% EHo 135
BOTTOM). El-step |1 El-step |1
> Select the ‘edit’ button to activate e Fis & Var e v

the material assignment input

Group [FEmFEOTTOM  +| B [RENFTOP |
window. ‘ A . A oo
> Input the element series and the
. w24 |1 0000 w24 |1 .0ooo
reinforcement area (Al) for the

. AT [m2 |D.DD2EIDD |D.DD2DDD
whole reinforcement group. el A1 el
> Change the type into VAR to  #2ma  [oomeo o e

calculate the necessary rein-

Cancel | Cancel |
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>

>

forcement for the group A2.
Modify the values to those shown in the adjacent screen shot.

Confirm with <ox>.

Modify the reinforcement in the top of the cross section.

>

Highlight the second line in the bottom table. (REINF-TOP)

Select the ‘edit’ button to activate the material assignment input window.

Change the type into VAR to calculate the necessary reinforcement for the group A2.
Modify the values to those shown in the adjacent screen.

Confirm with <ok>.

Insert the ultimate load actions into the construction schedule:

Y Vv

YV V.V V ©® Y V.V V ©® YV V.V ©

Y V.V V ©®

Select 1 LOADS and CONSTR. SCHEDULE =STAGE <acTIoN>

Open the construction stage No.5.
Add the calculation action:

Select the ‘LC/Envelope action’ radio button.

Select ‘Lclnit’ from the displayed list to initialise a new load case.
Set the output name to ‘1000’ [Outl].

Confirm with <ox>.

Select the ‘LC/Envelope action’ radio button.

Select ‘LcAdd’ from the displayed list to add a load case into 1000.
Set the input file name to ‘101 [Inp1].

Set the output name to ‘1000’ [Outl].

Confirm with <ox>.

Select the ‘LC/Envelope action’ radio button.

Select ‘LcAdd’ from the displayed list to add a load case into 1000.
Set the input file name to ‘201’ [Inp1].

Set the output name to ‘1000’ [Outl].

Confirm with <oks>.

Select the ‘LC/Envelope action’ radio button.

Select ‘LcAdd’ from the displayed list to add a load case into 1000.
Set the input file name to ‘501° [Inp1].

Set the output name to ‘1000’ [Outl].

Confirm with <ok>.
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o Select the ‘LC/Envelope action’ radio button.
> Select ‘LcAdd’ from the displayed list to add a load case into 1000.
> Set the input file name to ‘601 [Inp1].
> Set the output name to ‘1000’ [Outl].
> Confirm with <ox>.
o Select the ‘LC/Envelope actions’ group.
> Append another action to initialise the ultimate load check:
> Select the ‘Suplnit’ function.
> Set the output file name to ‘UltMz.sup’[Outl].
> Confirm with <ox>.
o Select the ‘Ceck action’ group.
> Select the ‘Reinlnit’ action.
> Confirm with <ox>.

The program set the reinforcement group A2 into zero.

YV V. V ©®

Select the ‘Ceck action’ group.

Select the ‘UltRein’ action.

Set the input file name to ‘Total.sup’ [Inp1].
Confirm with <oks>.

The program add necessary reinforcement into group A2. For further checks the pro-
gram will use the total reinforcement A=A1+A2.

vV V.V V V ©® V

Append a new action.

Select the ‘Ceck action’ group.

Select the ‘UltChk’ action.

Set the input file name to ‘Total.sup’ [Inp1].

Set the Character combination to ‘UltMz’ [Inp2].
Set the output file name to ‘UltMz.sup’ [Out1].
Confirm with <ox>.

"' Add a new Diagram with the name of ,,pl-MG1-total-Mz-Sec.pl* and ,,pl-MG1-UltMz-
- Mz-Sec.pl“ into the action list. Show in this plot the results from UltMz.sup and To-
tal.sup (Max/Min Mz) — but only the secondary forces.
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o2 :
i’—’l | @ i | [ AL N2 C. e v toads | acioon | oo | Ena |

Statuz  Date MNurmber  Location List Time [Day] Duration [Day) Description

Ok 13 12 200 1 stg0001.rm stgO001. Ist i] 10000 Load calculation :l

Ok 004 2023 2 #hg0002.rm 3tg0002. st 10000 0 Traffic

Ok 0 4 2029 3 stg0003.rm stg0003 1zt 10000 a Superposzition

Ok 04 2023 4 stg0004.rm stgO004 Ist 10000 0 Fibre stress check

3 4 [ =tg0005.rm stg0005 Ist 10000 i Ultimate load check

=
ok, Construction stage 0005

Status  Date Command Inp1 Inp2 Outl Ot Delta-T [Day] Time[Day] Description

Ok 04 2029 Lelnit I=1000 ] 10000 ﬂ
Ok 0 4 2029 LoAdd le0101 1=1000 ] 10000

Ok 04 2029 LoAdd le0201 1=1000 ] 10000

Ok 04 2029 LoAdd l=0501 1=1000 ] 10000

Ok 30 4 2023 LoAdd Ic0E01 11000 ] 10000 _I
Ok 304 2023 Suplnit Ultkz.3up ] 10000

Ok 30 4 2023 Reinlni ] 10000

Ok 3ETTTEEY T 0Rein T T R ST [ Toagd T |

Activation Ao Tendan

\4

\4

>

Select TRECALC to open the input window for global project calculation
property definitions.

Check ‘Save tendon results (LC)’.
Check ‘Save tendon results (Env)’.

Insert the load case ‘1000’ into SumLC.

Recalculate the structure

> Select the ‘CRT’ button to view, print or export the plot files generated.
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File new

| Bitmap |

File add | F‘rmtl

Print dislogue

Dxf expart

Emf expart

-120bHB
-110000
-100000
=S0000
~S0000
=TFooon
—E0000
—So0o0
—40000
=30000
=Z0000
10000
o

10000
20000
20000
40000
=000
53000
oo
23000

20000

m{lDZ 102 LDA@IEG LO7 /108108 110 111 112|113 1141
e | T

Meximum B57ZIA. S

1S[116|117 (115 118[120 121 122123124 125 125 127125 129130 1

\

¥

Mimd mum  -117875.9

L132|122124|13%
[

TV

RMZ000

Author: Tdv Ges. m b H Hednz Pirchar und Partnar

G010 Grag, Bleladorfer Gasas 5

Projeat: Ficst Project
3 epan givder with internal prestreeaing

Barding moment Ma — Suparposition fila total. sup
Ragulte: sscardary, local, normal
ELemsnt groups MGL

1 cm Plat = 16142 8khm

o suma wmro sEst e amis
[ —— — — ]

28, 01. 2003
1438

total.sup (Mz secondary)

File e

okale Einstellungen'Temp!

File add | Printl PFrint dialogue

| Bitmap | Df expart

Emf expart

kHm
-240000
—220000
—200000
-180000
-1E4000
140000
-1Z20000
-10a000
—22000
-e0000
—40000

==0000

MITd mum__-238420. 5

20000 -
40000
53000
22000

100000

120000

Moximum 108175 7

101 102103104 105 I06/LO7 1051001100111 1123114 HISHIE7 IS0 [120 121 122123124 125 126127 (128 1291530 131 [132[133 134135

TOW

RMZ000

Puthor: Tdv Ga=.m b H Hainz Pirchar wund Partnac

B0 Gras, Blaladorfer Gaese 5

Projeat: Ficst Project
3 epan gltdst wth indsrral prestresaing

Barding momant Ma — Suparposition fila UltMe sup
Resulte: secamdary, local, normal
Elemsnt groups MGL

1 om Plot = Z76E7. Ulm

O SuR0 W0 S0 UmMe o souR
[ — ]

26, 01. 2009
14: 38

UltMz.

sup (Mz secondary)
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= C:Dokumente und Einstellungeniwagl okale Einstellunge:
File add | Frint | Frint dialogue | Bitmap | Dief export Emf export
B SRR Hestoum 73 70
FO0 -
0D [
0.0
40,0
an o -
20,0
10,0
0.0 101 102 103104 105106107 108108110 111 112113114 115116117 118118120 121 127 123 124 125 126 127 120129130131 132133134 135
Authar: Tdv Gas.m b H Hainz Pirchar und Partnac Rainforcamant fs; g‘u- 2004
8010 Grag, Gleladorfer Gaeas 5 Rai nforcement group: REINF-BOTTOM -
m’ Elemsnt groups HGL
Projsats Ficst Projsct 1 om Flot = & 375cm2
E— J epan givder vith internal prestresaing 6 aum iem  mee mar A
[ e —— ]

Reinforcement Bottom
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16

Shear capacity check

What is already defined?

Shear-area definition by using GP2000
Material assignment for the shear-reinforcement (t PROPERTIES == ADDGRP)

> Select 1 PROPERTIES = ADDGRP to modify the Material of the group SHEAR.

> Click the append button

RM Reinforcement groups
An input pad will open for the definition of the Material of = e [sHEAR
the reinforcement group. In our case the material = Matra [GReDE_a80 |
assignment of both reinforcement groups is already made = s =
by USing GP2000 Description l—

Cancel |

> Confirm with <ox>

Inserting the actions into the construction schedule:

> Open the construction schedule input window with It CONSTR.SCHED.=STAGE
> Select <Activation>

* > Select the (upper) append button to open the input window for the construction stage

definition.

Input ‘6’ for the number.

Input ‘Shear capacity check’ for the description.
All elements are already activated!

Confirm with <ox>.

Insert the shear capacity check actions into the construction schedule:
> Select 1 LOADS and CONSTR.SCHED.=STAGE <acTIoN>

Open the construction stage No.6.

Select the ‘Check actions’ group.

Select the ‘ShChk’ function.

Set the input file name to ‘Total.sup,501° [Inpl1].
Set the group name to ‘SHEAR’ [Inp2].

vV V.V © V

> Confirm with <ox>.
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The superposition file Total.sup consists all necessary results. This file was created in
the stage 3. Additional it’s necessary to insert the prestressing loading case (501) and
the group name of the shear definition. The results are stored in a list-file named “shea-

29
total.Ist”.
S ) B ; %
i [N KN K2 e Do) | | toads | adaoon | oo | e |
Status  Mumber Location List Time [Day] Dwration [Day]  Description
+ 1 stg0001.rm stg0001.1st 1] 10000 Load calculation :l
+ 2 sta0002.rm stgD002 15t 10000 0 Traffic
+ 3 stg0003.rm stg0003 15t 10000 1} Superposition
+ 4 2tg0004.rm 2tg0004. Ist 10000 1} Fibre stress check
+ 5 2tg0005.rm 2tg0005. Ist 10000 1} Ultimate load check
[+ E stg0006.rm stgOO0E. lst 10000 0 Sh

4 = &l

=
e Construction stage 0006

Status  Command Inpl Inp2 Out2 Delta-T [Day] Time([Day]  Desciption
. SHORE totalsup 50T CHERR TR T o 1 DDUDﬂ
=
Activation At Tendon
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17 Data backup

Select {+ FILE = EXPORT to activate the import dialogue box shown below.
All data files are stored in the file rmexport.txi (Index-File) and rmexport.txd (Data-
File). It is necessary to use both these files if these back-up files are copied to another

directory.

» Confirm with <ok>.

[rmespor | casciFles  [dobalm = e toscint | =
i+ Complete Project [ new project by import | ™ Properties [ Stucture ™ Loads and Eorst Schedule
" Partial project [add to the actual project |
I= | ateri material. im =1 IF|Crasss. Cross.m =1 I |Eemclass Iaero.lm zl
I” | &ddGim reigrp. m il I ariatle narm. m i
™ | Stoucture Istruct.rm j
= [Tendan Itendon.rm j I= i, |1 ItenDDD‘I.rm ;I
I™ [Load|set IIoadset.rm j I~ LS |1 IISDDD‘I I LI
" |Load|case IIoadcase.rm j e |1 IICDDD‘I .m ;I
™ |Lane IIane.rm LI = [, |1 IIaneDDD‘I . ;I
I LTrain [live.m =l mwe i [fre=00 =l
I” |Seismic Iseismic.rm j =[St |1 IseisDDD‘I .m ;I
I” | &ddCan Iaddcon. i j o |1 IaconDDD‘I .rm ;I
I /ind [wind.m = mwne i [fwinio00T m =]
I Stane Istage.rm LI = &in, |1 IsthDD‘I .im ;I
[ Exifies  [assim =]

Ok |

Cancel
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18 Plot Macros

18.1 Plot-Macros

It’s possible to use plot macros to
generate plOt files by llSil’lg the program. Stactureplot : ﬂ
Load caze plat, shape and structure

Load caze plot, forces

» Select TRESULTS SPLSYS to open  [oseemus
the plot file definition window. S

> Select <Macro> to start the macros.

> In the appeared window there are 7
different Plot-Macros.

> Mark the third line (Load case plot,
forces)

> Confirm with <ox>.

Cancel |

18.1.1 Forces

> Keep all default settings in | presentation
the lnput Wlndow excepted Wiew IGeneraI izometric zet 0.0 90.0 45.0 j
Qy ln the Results and Scale IGiven Scale 1:100.0 j
change the Plot input file
. Structure
name into pl'LOIOIM-rm Elements IAII elements j
> All these settings will cre- | 1amons [No tendons ]
ate a Plot input file with | Lawes [NoTares =]
the name of  pl-
. Fresult
LO101M.rm and will show =
. s siss [Set of ladoases (1011011 =
Mz (Bending moment) and e ra R e
Qy (Shear force) from the = Primary i Secondary * Total
load case 101. = Local € Global
Plot input file |pLcf.m B

> Confirm with <ox>.

Ok | Cancel |
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In the appeared window  gzmem
are all generated = i X (oo | emepe | o | posn | e | neer | som | e |

input lines. e ]

Walue-1

100,000

Select to
plot it on the screen.

<Show>

1

0

B
PLT=5Z 0.300000

0

0.200000

0

Zoom all using the | i
short-cut zoom
facility- the free
hand symbol ‘V’ to
view the whole plot.

At last we change

0
2000000
101
MAXMIN
ALLVAL

PLPEM 3
[FLELEHM 0

Value-2

a
[
a

a

a
[
a
1

0.000000

G000.000

Save

[ KN K 2L o) D) |

Walued
45.000
0.000000
0.025000
0
0.025000

]

0
0.025000

0
B00.000

0.025000
]

Show

Walue-d Values Walue-

0.000000 0.000000

Walue?

0.000000

55

UM

Svs

NUM

Oy |
Plot ta fle Save as Recale

the Plot-scale.

button

Confirm with <oks>.
Select <shows to plot it on the screen.

YV V V V

RMRM2000 8.37.04@a [C:Awork\FirstProject] [_[C1x]

Select 1 RESULTS =PLSYS to open the plot file definition window.

Mark the line ‘PLSCAL’ from the displayed list in the table and click the append

Change 2000 into 500 for ‘Scalf’ for the axial force and shear force scale.
Change 15000 into 4000 for ‘Scalm’ for the moments scale.

g

Main\Resuls

LCase

Envelope

Phys

FICiSh

Filnfl

Fieport

Seript
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18.1.2 Fiber stress Plots

> Add a List and Plot action - use plot input file ‘pl-fibrl.rm’ and ‘pl-fibr2.rm’ to
created a new plot in the next step!

Create two plot input file for plotting stress checks. Use the Plot-Macro’s to define the
necessary plot files for the fibre stress check.

Additionally complete the plot-file with text information:

PLTXSZ 2.000

PLPEN 1 0 0.020000

PLFONT RB GROTES

PLFTXT RB 16.000 -10.000 0.000000 "Getting started Example"
PLTXSZ 1.500

PLPEN 6 0 0.020000

PLFONT LB GROTES

PLFTXT LB 10.000 -10.000 0.000000 "FIB-CHK - END"
PLTXSZ 1.500

PLPEN 2 0 0.020000

PLFONT LB GROTES

PLFTXT LB 10.000 -13.000 0.000000 "FIB-CHK TOTAL - TOP"

These instructions have the following meaning:

PLTXSZ height of the text in cm.

PLPEN  Colour, style and line thickness

PLFONT Font-Type

PLFTXT the coordinated start point of the text, orientation and text himself

Aditional text-info can be added in all the other plot-files!

Note: Use the editor and copy these lines into all other plot-files — speeds up data input
preparation or use the plot macros!

> Start a ‘recalc’ of the system

> Select the ‘CRT’ button to view, print or export the plot files generated.

© TDV - Technische Datenverarbeitung Ges.m.b.H. Heinz Pircher und Partner



RM2000 Plot Macros
Getting Started 18-7

RMRM2000 8 39.02 [C:\work\FirstProject]

File

.T\i ‘t&»_;ul Uicenced for TOV intermal Results

Loads and Canstr. Schedule

Properties Structure Recalc Results tain'Fesults

LCase

Envelope

PISps

FICiSh

Plnfl

Repart

Script

Getting Started

FIB-CHK TOTAL — TOF

MODULE PlSys END  0ERROR(S]  0%WARMIMG(S] [Mon Mar 11 09:52:27 2002]
CALCULATION STOP  ODERROR(S]  0WARNINGIS] [Mon Mar 11 09:62:27 2002]
Comrmand : _

Plot generated by PISys

18.1.3 Ultimate load plot

Add a new plot with the name of ,,pl-Ultl.rm* into the action list. Show in this plot the
results from UltMz.sup and Total.sup (Max/Min Mz) — but only the secondary forces.
(Insert the plot function: PLSTAT — SECOND from Value defaults)

¢| > Select the append button to add the next action.
= 0] Select the ‘List and Plot actions’ radio button

> Select ‘PLSYS’ from the displayed list to plot from an (ASCII-based) plot input

file.
> Confirm with <ok>.
> Insert the name ‘pl-Ult1’.
> Confirm with <0K>.
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= CiworkErstesProjektipl-Ult1.pl - Tdecrt ¥1.49.01
i 1 Dratei einfligen | Drucken | Dirucken - Dialog | Bitmap | Drf-Export E raf-E zpart

mex Mz
min Mz

Erste Schritte

Plot generated by PISys
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19 Result plots

19.1 System (PISys)

Yorspannung

Bauabschnitte

Yerkehrslastouswertung

Kriechend&Schwinden CEN-B4750

mjjnsj" .

1
psjim;t‘?iﬁ:&i - ’Il

Frste Schritte

Statisches System

Knoten Nummern

T

Tdv BembH Henz Arder und Partner sumer:  Erstes Projekb Dinm 1717003
B} Graz, Gldscorfer Gasse § wameL 3 Feld Broede mit inferner Morspamnurg nach BATS0 Fropis B
FEN - Bt Satren - T / denbe ¢ frc Dbdmma P v

Yorspannung

Bauabschnitte

Yerkehrslastouswertung

Kriechen&Schwinden QOEN-B4750

Erste Schritte

Statisches System

T

Tdv Ge=mbH Henz Ardwer urd Partner snwer:  Ersfes Projekt Dunp 1713003
B0 Graz, Gldscorfer Gaese § wamEL 3 Feld Bruedee mit interner Yerspannurg nach BLEC e
RO - Exgfuarig Softrars - TN . Aumbr 7 Chiom  Agdm T
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Vorspannung
Yerkehrslastauswertung
Bauabschnitte

Kriechen&Schwindern OEN-B4750

e LR

Erste Schritte

Statisches System

Ve 1dv BsmbH Henz Arder und Farmer BAMER.  Erstes Projehh Dk (712003
BY Graz, Glasdorfer Gasse S wreL 3 Feld Bruede mit inferner Siorspamnung nach B47S0 P b
PRI OO — Exchumrby Sofbm - T A S trme Motdomes  Alipedm Ty

19.2 Forces and Moments (Diagram)

-L4RAR

Minl mm_  —13001.3

Authar: Tdv Gas. m b H Haing Pircher und Partnac Earding momert Mz — Suparposition file ssttla. sup fg; gé 2003
8010 Gros, Gleladorfer Goeas § Results: total, local, normal —
-rn, Element group  MGL
Projeat: Ficst Project 1 om Plot = 207, Dkhm
— J epan gitder with internal presireeaing o wmu MmO wms eEia meo
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2000

4000

000

[=[vie)

10000

1z000

14000

15000

15000

=0o0g

22000

L L L L L L L L T TR B L L L L L . . . . . . . — L L L — L '
L0l 102 102|104 (105108107 (102108110 111 112112114 11ISQIE1L17 118118120 121 122 (122124 125 126|127 (128123130131 132|133 124|135

RMZ000

Author: Tdv Gas.m b H Hainz Pirchar und Fartnac

B0LD Gras Glsladorfer Goeas §

Frojaat: Ficst Project
3 epan glrvdsr vith internal prestresaing

Earding moment Mz — Suparposition fila temp sup
Razultz: total, local, normal
Elememt groups MGL

1 om Plot = 1217 1kim

o moi amus  oos  was

o

28, 01. 2003
14:38

Bt
-Z4000
—==2000
—20000
~-1&000
-1 6000
-1 4000
-1 2000
~1oot
-8000
-E000
4000
-2000

2000
4000
sO00
Boon
10000
12000
14000
1B000
12000

Mi Tl mum

Meximum 18484, 3

20000 b

101 102102 104105106 L07 (102105110111 112113114 11SI1EL17 118118120121 122|123 124|125

-24831.1

126|127(122 129130 131 132|133 134|135

RMZ000

Authar: Tdw Gas.m b H Heinz Pirchar und Partnar

B010 Gras, Gleladorfer Goeae 5

Projeat: Fiezt Projest
3 epan gitder with internal prestreesaing

Bardi ng mamant Mz — Suparpesitian fila Lliva. sup
Rasults: total, local, normal
Element group ML

1 om FPlot =
arec

3437, ThMm

o ame agunT ioma

L

Z8. 01. 2003
14: 38
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kHm
—120000

110000
—1 0000
800t
—-50000
=00t
-Go000
-50000
—40000
=Z1000
—20000
-10000
[v]
10000
20000
30000
40000
50000
o000
o000
0000
S0000

MLrd mum

-119332.5

L8] 102105 ].04},35106 107105108 110 111 1121131148115 11611 7115110120 121452 (123124 125 126 1271251209150 13 [1 532|133 1 34 135

™

F ‘\-\-\.\_\_\_\_

- Meximum B7L44,1

v

|1

RMZ000

Autor: Tdv Gas. m. bk H. Haina Fircher und Partnar

B0L0 Graz, Gleiedorfer Gaszea S

Ereten Projekt
3 Fald Bruscks mt interner Yorspannung nach B47TS0

Projekis

Biagamamant Mz — Liebarlagarungzdatai gesamb. sup
Ergebmi=ze:
Elementgruppas HTL

17.01. 2003
12: 01

Zwang, lokal, normal
1 om Plot = 15433 Gldim
o seuss o sanc oo mime
I I

N
9000

-2000
=7000
-5000
-S000
—4.000
-=2000
-Z000
=1000

1000
2000
3000
4000
S000
E000
Fooo
S000
S000

M ndmum__ -9147. 4

Meximum 3005 B

101 102103 L04 105106 LD&'{!DEI 109\I o1l 21314 115117 11e 18120 121 128123 1&125 12571271261 2930 130 [132(1393]134 (155

RMZ000

Autar: Tdv Gas. m. b H. Hainx Fircher und Fartnar

B0 Grasz, Gleiedorfer Gozes 5

Eretes Frojekt
3 Fald Bruscke mit internar Yorepsnnurg nach BA7S0

Projekis

Buarkraft Oy - Ueharlagarungzdatai gesamt. sup
Ergebnizze:
Elementgruppar HTL

17. 01, 2003
12: 00

total, loksl, normal

1 om Flot = 1440, kN

6 Ler mas uma Ewes s
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19.3 Fibre stress (Diagram)

b
-5000
-5000

—4000

=3000

—2000

1000 |

MLl mum__ —ES47. O

1000 -

2000

3000 -

4000 E

101102102 104 10510107 102108 110 111112112114 11511117 (112110120 12 122122124125 128 127 128129120 121 132|132 |1 24 125

Puthar:

RMZ000

Tdw Ga=. m.b. H Heinz Pirchar und Partrac
G010 Gragz. Gleladorfer Goese 5

w Projeat: Ficst Projact

J epon gitder wiih internal presiresalng

Siraczaz - Suparpasition #ila taiel.zup
Stress point: F1-B
Element graup MGL

1 om Plet = 271.7kN-m2

& emv smn. sacs s

socm 4

6. 01. 2003
14: 38

KHAmzZ

-5000

4000 |

—3000

—2000

-1000

Q

S00

1000

Mool mum

14398, &

Fi nd mam

—E4EE. 4

101 102 1062 104 105106 [L07 (108 108 130 111 112 113114 115116117 118115 120 121 122 122 124 1250 25 127 125128150 L& 152 153 124 135

e

Ruthar:

RMZ000

Tdv Gas. m.b. H Hainz Firchar und Fartnac

B0 Gros, Gleladorfer Goess ©

m Projeat: Ficst Projact

J epan gitder with internal presireeaing

Strassas - Superposition fila totsl.sup
Biress poimbi F1-T
Element group MEL

1 em Plot = £30 0k m2
O 0o smen o mmo

awma

26, 01. 2003
14: 56
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19.4 Tendon pre-stressing and creep/shrinkage

x W . W
w7 17
| 15000. 1 30000
108
108
1 eso
1 teooo.
h 100 <
1 esoo
100. [ el
1 a0
P i~
o2 = 24000,
g2 LT
u— 1 izo0
. & 22000,
— L
&2, 11000,
s 4 zo000.
0.0 10.0 20.0 0.0 40 0 50.0 0.0 0.0 20.0 0. 0 40.0 0. 0 B0. 0 0. 0 B0. 0 20. 0
Tendon pre-stressing - Normal force diagram sig an = 0.13BE+07 Tendon pre—siressing — Normal force diegram
Tendon 101 Stress group CS1 A 0018 Tendon 102 Stress group CS2
Nrendon = 6
,‘ w CEB-FIP 90
17. Creep and Shrinkage curve
i Bement 101
108
- 14000. 30 [PHITL) 300 PHITL)
2o e
100. e
< B 13000. e
10
//
// s
92, g
— - 12000.
L e
— 015
B3. 11000. -nz0
o
o [EPS() #1000 o [EPSCE
0.0 10.0 20.0 30.0 40.0 50. 0
Tendon pre—stressing - Normal force diagram Sig an = O13BE+07
Tendon 103 Stress group CS3 A = 0.0016
Ntendon =
E-Modulus (t) curve
Hement 101
2 s0EL L) /E28 2 p0ELt) /EZB
cm
o
2
s
=
Ve - ;
.78 I | [
v ‘ ‘
Lrt)
l 100 700 EX) @ 00 0. 00
<0 coogbion
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19.5 Influence line

nfluence line file : lane000LIN{

Flement 117 start

LTrain 1

T~
v \\ | l ‘ | 4987007
h T ‘ [ 11 3. 528e-07
\\\_/
T
v ‘ l ‘ / \\\ Pa. 275606
K — ‘ l ‘ S ~1.135e-06
~.
Ve S +5. 558e-08
\_,/ 4. 0B1e-08
Phi —x — T~ —T +1.031e-08
// -2. 286e-08
~———_
//—\\\

Phi - — +1.912e-09

Y T —_~-1.585.-08
_/

Phi - ~T T [ T +3. 568e-08
-z \\// 3. 475e-08
Ny SR A o

_‘< o
—
@y R
—
Y
/—“\\
=T | ) oo
o F ‘ l ‘ -0. 003
Mt L — ‘ l ‘ // ‘ l ‘ T ‘ ,8: ggg
\‘/
M ‘ l ‘ — \\ 0. 087
i ‘ l ‘ ‘ -0. 099
Mz T T T ‘ l ‘ 1.815
[ ‘ l ‘ / —‘ -8. 404
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