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MIDAS CiVil Forrdge and coit Sonuet Moving Load Analysis as per EN 1991-2

For Bridge and Civil Structure

1. Bridge overview

Pier 1| F'lierE Fl'ier 3
» Bridge type: Straight bridge | i | 4
| i ] G323
= Span length: 2@24 m | g | G2
»Carriageway width: 9.3 m | i i -

e 24m »le 24m ol

= Spacing of cross beams: 4.8 m ' ' '

Span 1 Span 2
a) Plan view
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MIDAS CiVil ForBridge and Ciil Siructure Moving Load Analysis as per EN 1991-2

2. Number and width of notional lanes
EN 1991-2:2003. Table 4.1 Number and width of notional lanes

Carriageway Number of Width of a Width of the
width w notional lanes notional lane w: remaining area
w=93m n = Int(w/3) = 3 3m w—=3Xnm=03m

3. Location and numbering of the lanes of the bridge

v For each individual verification, the number of lanes to be taken into account as loaded, their locations on
the carriageway and their numbering should be so chosen that the effects from the load models are the
most adverse. (EN 1991-2:2003, 4.2.4(2) )

v" In midas Civil, the user directly defines the locations of lanes, and the numbering of the lanes for design is
automatically performed. In this tutorial, the locations of the lanes are shown below.

. 9.2m N
Remaining ares Lana_C Lan=_B Lan=_A
03m|, 3m L 3m L am |
1 1 l 1 0.5m m .5m
’_\ 1 1 [
[ |
Slab thk.=20cm =
=4 =3 G2 =1
| e |
R 3@2. T | osm
R— "
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Integrated Solution System

MIDAS ClVlI For Bridge and Civil Structure MOVing Load Analy$iS as per EN 1991-2

Step 1. Open the model file.

O IR 1Y

1. Click & .
Open 2. Select ‘Eurocode Moving Load.mcb’.

Look jn: I@ Eurocode Maoving Load j - ck BE- )
3. Click |Open] button.

Eurocode Moving Load.mch

& This tutorial is intended to introduce the functions of Moving

/:;\ load analysis. Therefore the procedures of creating elements,
\ / . . . Ir) .

Fie name:  |Euracods Moving Load mob N—{  Open assigning static loads and boundary conditions are omitted
Files of type: IMIDASHEiviIFiIes [* mch) | Cancel |ﬂ here.

Please refer to the online manual for the detailed usage.

1. Load > Moving load analysis data > Moving load code...
2. Moving Load Code: EUROCODE
3. Click |OK] button.
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Integrated Solution System

MIDAS ClVlI For Bridge and Civil Structure

Moving Load Analysis as per EN 1991-2

Step3-1. Define traffic line lane (Lane A)

X

Define Design Traffic Line Lane

& Depending on the Lane Name :
design members’ Traffic Lane Properties
Lane_ A could be 8 Py
notional lane No. 1,2 V'“' '-'P? -a

or 3. The number of Start End

a = Eccentricity

lanes is determined

when pe':f‘orming Eccentricity @ -D.9| m 3
l . wheel Spacing: 2 m
LTS Lane Width : 3 M
€% ) vehicular Load Distribution
£ For detail " Lane Element {* Cross Beam)|

Cross Beam Group

information of

1. Load > Moving load analysis data > Traffic line lanes...
2. Lane Name: Lane_A

3. Eccentricity : -0.9 m

4. Vehicular Load Distribution . Cross Beam

5. Cross Beam Group: Cross Beam

6. Selection by : 2 Points

7. Click (0,0,0).

8. Click (48,0,0).

9. Click |OK] button.

5 |Cross Eeam
Vehicular Load Skew
Distribution, refer to start o = end Jo —Trdeat
the nextpage Maoving Direckion
" Forward  © Backward (+ Both
Selection by
&  For the calculation 6 )s ZPaoints (" Picking (" Mumber ~ ~
8
of the eccentricity, o.0,0 m Q/
) |48,0,0 m ( dd
refer to the page 7 in <! ’
. . Operations
thlS tutorlal' Add | Inserk | Delete |
Eccen. A
ko Elem ‘ ‘ —
& Cross Beam group g =
1 82 -0.8
comprises of all the 2 83 09
3 a4 -0.8
transverse elements. = — ™ .
9 Ll I 5 1 5 6 A A O 2 O OSSO S DS A D DS
oK Cancel
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MIDAS CiVil  ForBridge and Cuvil Structure Moving Load Analysis as per EN 1991-2

Tip 1. Vehicular load distribution

0 Lane element: Apply loads to the traffic line lane elements reflecting the eccentricity.

When defining lanes by the lane element type, the vertical load components (vehicle loads) and the moments due to the eccentricity are
assigned only to the line lane elements. Even though the lanes can be located on cross beam elements, if the lane element type is selected, then
the distribution of the loads onto the cross beams will not be considered.

0 Cross beam: Apply the traffic loads to the cross beams.

When using Cross Beam type, the eccentricity is used only for locating the lanes from the line lane elements. The vehicle loads are distributed
to the girders via cross beam elements defined as a Cross Beam Group. If the user is modeling a bridge having multiple girders, the Cross
Beam type is recommended for vehicular load distribution.

For exampie, an axie ioad of 100kN is located as shown beiow. Then, concentrated ioads, 25kN and 75kN, are applied to point A and point B
respectively. The cross beams themselves are loaded.

6 MIDAS Information Technology Co., Ltd.




MIDAS CiVil Forrdge and coit Sonuet Moving Load Analysis as per EN 1991-2

For Bridge and Civil Structure

Step3-2. Define traffic line lane (Lane B)

1. Lane Name: Lane_B
2. Eccentricity : -3.9 m

X]

Define Design Traffic Line Lane

3. Vehicular Load Distribution : Cross Beam

Lane Mame :

Traffic Lane Properties

R 4. Cross Beam Group: Cross Beam
%
V— "‘P/T-a 5. Selection by : 2 Points

Start End
. . . 6. Click (0,0,0).
a = Eceentricity & Enter the eccentricity 0,0,0)
Eccentriciw . [=3 n (2 ) of a traffic line lane 7. Click (48,0,0).
Wheel Spacing: |2 o relative to a traffic line g
Lrevidh: B m i 8. Click |OK] button.
lane element. Traffic
Wehicular Load Distribution . 9.3m
" Lane Element {+ (ross Beam 3 > hne lane elements are N >
0.3 . 3 . 3 . 3 .
Cross Beam Group C defined as the reference e - . = e = >
s E - Remaining area 0.5m 2m Josm_
<4>| = =l frame elements from | <l >
Skew Lane_C Lane_B ‘ Lane_A ‘
start [0 = End [0 —Tdedl which the eccentricity is = |
=
Mowing Direction measured.
" Forward  Backward (+ Both
. . G4 3 o2 1
Selecticn by & In this tutorial, the R
{* ZPoints " Picking ™ Mumber eccen triCi ties are L i
|U,U,D M . 0.9m . 0.6m
calculated as shown in 2.9m
|48, 0, 0f m 6.8m -
Operations the rlghtﬁgure' " £.55m - ;
Add | Insert | Delete |
- — ‘ Eccen. ‘ A
{rm =

g2 -39
83 -39
g4 -3.4

|€

ar an

1

3]

@ Ok Cancel @LLLLLJ.LLT-.].LLLJ.L.J.L.LLLLLLJ.LLL].LLLJ.LlLlLLLLLJ.LlLlLLLJ.LlLLLLLlLlLLLlLLLlLlLLLLLLLL@
— e
7 LN

o
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MIDAS CiVil  ForBridge and Gl Structure Moving Load Analysis as per EN 1991-2

Step3-3. Define traffic line lane (Lane C)

1. Lane Name: Lane C

Define Design Traffic Line Lane X 2. EccentriCily :-6.9m

Laneame:  |Lane C 1 3. Vehicular Load Distribution : Cross Beam

— Traffic Lane Properties

. 4. Cross Beam Group: Cross Beam
@

t/ - '-‘P/ -a 5. Selection by : 2 Points

Start End .

a = Eccentricity 6 Clle (0’0)0)

Eccentricity @ |59— m Q 7 Clle (48, 0, 0)

i ——H 8. Click [OK] button.

—Wehicular Load Distribution
" Lane Element & Cross Beami 3
. Cross Beamn Group /
G > ICross Beam ;I
— [~ Skew
st e b e

N/

Maving Direction
’V(" Farward " Backward ¢ Bath ‘
Selection by
5 f* 2Points " Picking " Number
—
fo,0,01 -
|48’ o0 m (™ ru'l’
.I' r+q7
— Operations
&dd I Insert | Delete
Eccen. B NG A R D B R D I ) B ) I M B i B D D i i i ) D ) B ) ) By
Mo Elem - —
1 a2 -6.49 .
2 23 69 Lo T2 |12 12|12 (12 |12 (12|12 |12 |T12a|l12|T2a|Talle|la|ra )12 )10 (12 )12 1o (Talialialiaflo |lafla]io|Taialra|Iajr2|r2ji2jrs
o= ) — N 0 O I N I N D T R O O R D S D VI DS D D D I D D
(?/ [a]4 Cancel
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MIDAS CiVil  ForBridge and Gl Structure Moving Load Analysis as per EN 1991-2

Step3-4. Define remaining area

1. Lane Name: RA
2. Eccentricity : -8.55 m

Lane fame ;R 1 3. Wheel Spacing : 0 m
—Traffic Lane Properties ——————————————————
. _ 4. Lane Width : 0.3 m
ti --*P/T-a 5. Vehicular Load Distribution : Cross Beam

Start End

a : Eccentricity 6. Cross Beam Group: Cross Beam
Eccentricky |85 m ("W 7. Selection by : 2 Points
Wheel Spacing: 0 m 2 3 4 X

Lane Width : 0.3 m = 8. Click (0,0,!’1“

—Wehicular Load Distribution 9 Clle (48, 0, 0)

" Lane Element ' Cross Beam
Cross Beam Group

5 .
(6\ oo Eb 10. Click |OK] button.

Skew
IVStart IU E End ID E [deql ‘

Mowing Direction
’7(" Forward (" Backward + Both ‘
Selection by
(7 f* 2Poinkts ¢ Picking ¢ Number
— |oodl m
|48,D,D -
X (“\ ru'l’
—Qperations .r L7
Add | Insert I Delste
Mo Elem EE:ne)n. =
1 a2 _8.55 pc pifci e ey ey piciy ) &g R L iy picy il piy iy ) Rci hcH) i hci N AR MR hci) MR DR JRc DR NSy DR HRc DR NSy DR k)
83 -8.85
3 84 LA glighghigigligighg iglighighaliglighighaliglizhighalighehoghe bz igle ezl halo izl ha
ok e edododatotodododoadotatosadodododatadatoatoatatatoadatoltotatotototototalolaiats
10) L L L T T EL Iy 1l IR INNInY 1l QNI DI DN NN DN DN DR DA DN DA DONIY A SN RN ORI S R DO Y A
N
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MIDAS CiVil  ForBridge and Gl Structure Moving Load Analysis as per EN 1991-2

Step4. Define vehicular load
( Case 1. Check Load Model 1)

1. Load > Moving load analysis data > Vehicles...

Define Standard Vehicular Load X] 2. Standard Name : EN 1991-2:2003 — RoadBridge
':||:|:E: - RoadEridge ( 2 3' Véhicular Load Yj)pe N Load MOdel I
—Wehicular Load Properties 4. CliCk [OK] button.
vehicular Load Name ! |L0ad Madel 1 ||
Yehicular Load Type : ILoad Model 1 ;I( 3)
~, @ Load Model 1 (LM1) : Concentrated and uniformly
i) i . . o
“i * °°°1 - distributed loads, which cover most of the effects of the traffic
of lorries and cars.
VELLLLLELL LN f
|'T'| LgiQik : Tandem System,Qik ] .
Clgiqlk : UDL System, gik & The user can directly change the Adjustment Factor given in
Dynarmic armplification factor included the NationalAnnex
@\ Tandermn Systerm UDL System
Location = Adjustment | Axle Loads | Adjustment | Unifarmly Dist .
Factor (k) Factor | Loads (Nim3 & Recommended values of Vfactors for road bridge
Lane Number! 1 300 1 9
Lane Nurnker2 1 200 1 25 Symbol b o v, ¥,
Lane Number3 1 100 1 258
T Lere 78 0.75 0.75 0
Remaining Area l l 1 29 grla
@UJ Factor for Tandemn System : ID.?S (LMI +pedestrian or ubL 0.40 0.40 0
P (ra— cycle-track loads) Pedestrian + 0.40 0.40 0
cycle-track loads ' '
grib(Single axle) 0 0.75 0
G\ gr2 (Horizontal forces) 0 0 0
o | conee el gr3 (Pedestrian loads) 0 0 0
gr4 (LM4-Crowd loading) 0 0.75 0
gr5 (LM3-Special vehicles) 0 0 0

10 MIDAS Information Technology Co., Ltd.




Integrated Solution System

MIDAS ClVlI For Bridge and Civil Structure

Moving Load Analysis as per EN 1991-2

Step5. Define moving load case
( Case 1. Check Load Model 1)

Define Moving Load Case

Load Case Name

Description : I

Seleck Load Model

<3 & LML, FLM 1

" LM 2,3,4 / FLM 2,3,4 | Footbridge

LM 1 &3 Mulk
Load Case Data
<4 vehicle @ILoad Model 1 j diCase |£|
II\"I‘\I'-LI\"II

— Assignment Lanes I

Line of Lanes Selected Lanes Remaining Area

2,3,4 | Footbridge

H Model 1 ~|

| appky

Lirez of Lanes Selected Lanes Remaining Area

R& |

oK Cancel Apply

1. Load > Moving load analysis data > Moving Load
Cases...

2. Load Case Name : MV-LM1

3. Select Load Model : LM 1, FLM 1

4. Vehicle : Load Model 1

5. Select Lane A, Lane B, Lane C and RA.
6. Click ->|.

7. Select RA.

8. Click -2|.

9. Click |OK] button.

& Load Model 1 should be applied to each notional lane and to
the remaining area. Load Model 1 is applied only to the
unfavorable parts of the influence line, longitudinally and
transversally.

11
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Integrated Solution System

MIDAS ClVlI For Bridge and Civil Structure

Moving Load Analysis as per EN 1991-2

Step6. Define vehicular load
( Case 2. Check Load Model 2 )

Define Standard Vehicular Load

EN 1991-2:2003 - RoadBridgs

—ehicular Load Properties )
@)
wehicular Load Mame : Laad Maodel 2

"Standard fame

BoQak
ek : Shgle &k Load
Qake =400 kN
Dynamic amplification factor included
¢ Adiustment Fackor @ |1
W Factar ; IU.?S

OF I Cancel Apply

1. Load > Moving load analysis data > Vehicles...
2. Standard Name : EN 1991-2:2003 — RoadBridge
3. Vehicular Load Type : Load Model 2

4. Click |OK] button.

wehicular Load Type ILoad Model 2 v‘ 3 >
Nt

& Load Model 2 (LM2) : A single axle load applied to specific
tyre contact areas which covers the dynamic effects of the
normal traffic on short structural members.

& The user can directly change the Adjustment Factor given in
the National Annex.

& Additional dynamic amplification factor near expansion
joints are not taken into account.

12
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Integrated Solution System

MIDAS ClVlI For Bridge and Civil Structure MOVing Load Analy$iS as per EN 1991-2

Step7. Define moving load case

( Case 2. Check Load Model 2 )

1. Load > Moving load analysis data > Moving Load
i : Cases...
Define Moving Load Case
P 2. Load Case Name : MV-LM2
Description : 3. Select Load Model : LM 2,3,4/ FLM 2,3,4 / Footbridge
Select Load Model
- 4. Click |Add] button.
LM1, FLM 1
<3 7 LM2,3,4 [FLM 2,34 | Footbridge 5. Vehicle Class : VL:Load Model 2
LM 1 &3 Mulki
6. Max. Nuimmber of Loaded Lanes: 1
—Sub-Load Cases
| Loading Effect 7. Select Lane A, Lane B, Lane C and RA.
" Cambined * Independeant - - -
il -
Yehicle class I Scale I Lare B 8 CZZCk J :

~Load Case Data

9. Click |OK] button.
10. Click |OK] button.

wehicle Class YLiLoad Model 2

Iin. Mumber of Loaded Lanes

Vo fMax, Mumber of Loaded Lanes
4
Add _ Madity_ | % Load Model 2 should be applied to any location on the
10 — hAssignment Lanes .
LisL Ul Lol 12 carrlageway’
[0]:4 | Canc

Cancel
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Integrated Solution System

MIDAS ClVlI For Bridge and Civil Structure MOVing Load Analy$iS as per EN 1991-2

Step8. Define vehicular load

( Case 3. Check Load Model 3 with the simultaneous presence of Load Model 1)

1. Load > Moving load analysis data > Vehicles...

Define Standard Vehicular Load ] 2. Standard Name : EN 1991-2:2003 — RoadBridge
andard Mame .
FiEN 05 o d( 2 3. Vehicular Load Type : Load Model 3(360/200)
—Wehicular Load Properties @ 4. Clle [OK] buttOH.
wehicular Load Mame : |Load Madel 3 (3600{200) p
‘ehicular Load Tvpe Load Model 3 (3600200} j( 3
L nag Moge: 1 \\
Load Madel 2
Lo odd 3 soorian) @ Load Model 3 (LM3) : A set of assemblies of axle loads
F1 Pz Load Model 3 {1200/150/200) . . L L _
l | Load Model 3 £1500/150/200) representing special vehicles which can travel on routes
Load Model 3 {1800/150/200)
---------- oo ek 3 aveyo0) permitted for abnormal loads.
* 3600/200 . . . . .
T A T A =T~ @ A dynamic amplification for Load Model 3 is taken into
N 1 N N .
: ° "‘;‘;D "1"’5 °| &N | (m °| &N | m) account automatically.
2 200 1:5
B 2000 1.5
4 2000 1.5
5| om 15 J J & In this tutorial, special vehicle is assumed to move at normal
R a1 el¥ A A
~ speed.
¥ Dynamic Amplification Factor@
@ auko " User Inpuk
=1.40-L {500 (1% p=1.40) Applicable Axle—lines in midas Civil
ok - Il\ Axle-lines of 150kN Axle-lines of 200kN Axle-lines of 240kN
w * | cancel apply Available Available Not Available
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Integrated Solution System

MIDAS ClVlI For Bridge and Civil Structure MOVing Load Analy$iS as per EN 1991-2

Step9. Define moving load case

( Case 3. Check Load Model 3 with the simultaneous presence of Load Model 1)

1. Load > Moving load analysis data > Moving Load

Define Moving Load Case

Cases...
oad Case Mame !
2. Load Case Name : MV-LM3
ez Lo el 3. Select Load Model : LM 1 & 3 Multi
M1, FLM L
| LMZ,3,4 [FLM2,3,4 | Footbridge 4. LM1 : Load Model 1
( 3 )€ iasm 5. LM3 : Load Model 3 (3600/200)
_Lof:lc:ase Datahoad " 6. Select Lane_A, Lane B, Lane C and RA.
LM3 ¢ @Load Model 3 (3600/200) 7 Click il )
—hssignment Lanes I 8 Select M

Line of Lanes Selected Lanes Remaining Area

9. Click ->|.
:7) @ 2,3,4 | Footbridge

10. Click |OK] button.

<
Model 1 - . .
o =l @ Load Model 3 is applied to Lane_A, Lane_B or Lane C.
Model 5 (3600/200) |
oK I Cancel | apply
Line of Lanes Selected Lanes Remaining Area
Lane_& ‘RA |
Lane_B
iI Lane _>I
= <
'®

OF I Cancel | Apply
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Integrated Solution System

MIDAS ClVlI For Bridge and Civil Structure MOVing Load Analy$iS as per EN 1991-2

Tip 2. Simultaneity of Load Model 1 and special vehicle

Key

Axle-line of 150 or 200kN
X: Bridge Axis direction
(1) Lane 1

(2) Lane 2

Standardized vehicle

Area loaded with the frequent model of LM1

Where special vehicles are assumed to move at normal speed, a pair of special vehicles should be used
in the lane(s) occupied by these vehicles. On the other lanes and the remaining area, the bridge deck

should be loaded by Load Model 1 with its frequent values.

16 MIDAS Information Technology Co., Ltd.




(R Integrated Solution System
MIDAS ClVlI For Bridge and Civil Structure

Moving Load Analysis as per EN 1991-2

Step10. Moving load analysis option

Moving Load Analysis Control Data

Truck)Train Load Control Option

Load Point Selection

f* Infuence Line Dependent Poink " Al Poinks

Influence Generating Paoints

F Mumber/Ling Element 3 _IZ:I
Ii

™ Distance between Points :

Analysis Resulks

Plate Frarme

" Cenker " Marmal

fs Center + Modal @ » Mormal + Concurrent Force
[ Stress Calculation ¥ Combined Stress Calculation

Calculation Filkers

| Reactions
t+ all ™ Group ;

3 ) |+ Displacements
£ al f+ Group:  |Results -

4 ) |¥ Forces/Moments

Al f» Group:  |Results -

@ QK | Cancel

X)

1. Analysis > Moving Load Analysis Control Data...
2. Frame : Normal + Concurrent Force

3. Displacements Group : Results

4. Forces/Moments Group : Results

5. Click |OK] button.

@ Number/Line Element : Assign the number of reference
points on a line element for moving loads and drawing
influence line in an influence line analysis. The accuracy of
results increases with the increase in the number, but the
analysis time may become excessive.

& Normal + Concurrent Force : If the output of concurrent
forces for max and min values is required for moving load
analysis, select "Normal + Concurrent Force ; .

Note
Concurrent forces are not calculated for LM1 & 3 (Multi) model.

@ Select the specific group for which analysis results need to be
checked in order to reduce analysis time.

[Structure Group: Results]

17
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mipas Civil

Integrated Solution System
For Bridge and Civil Structure

Step 11. Perform analysis

Moving Load Analysis as per EN 1991-2

Step 12-1. Shear force diagrams

& MVmin : The
minimum force
resulting from
the vehicle load

annliod 1o tho
ullll'/l/cu AV AN 7241

Structure.

& MVmax: The
maximum force
resulting from
the vehicle load
applied to the
structure.

&% MVall: Both
maximum and
minimum force
resulting from
the vehicle load
applied to the
structure.

|Beam Diagrarms

=

Load Cases/Combinations e}
[ivall: My-Lba1 -T2

Skep | J
[w Max/Min Diagram

Components

Patt | Total -
" Fx " Mx

" Fy * Fz " Fyz
O My Mz " Myz
-

=

Display Options
i
# 5 Points

Scale: |1,000000

Type of Display

W Contour ...
[ values J
I~ animate ...

I~ Mirrored ...
-

" Mo Fil

" Line Fill
f» Solid Fill
[~ Deform ...
[v Legend J

[ Undeformed
Quick Yiew J

Qutput Seckion Locakion

™ r

-
Apply | Close |

-
-

Eli=]

1. Click |£4].

1. Results > Forces > Beam Diagrams...

2. Load Cases/Combinations : Mvall: MV-LM1

3. Components : Fz

4. Display Options : Solid Fill
5. Check on Legend.

6. Click [Apply] button.

£1 Model View

POST-PROCESS0R
EEAM DIAGRAM

SHEAR-2

440.37
360.30
280.24
200.17
lz0.10
0.00
-40.03
-1lz0.10
-200.17
-280.24
-360.30
-440.37

Mvall: MV-LML

MaX @ 182

MIN : 183

FILE: EUROCODE M~

UNIT: kN

DATE: 11/26/2007
VIEW-DIRECTION

Hi-0.845 \t’

Z: 0.574
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mipas Civil

Integrated Solution System

For Bridge and Civil Structure

Step 12-2. Shear force tables

|Beam Diagrams

Load Cases/Combinations

Moving Load Analysis as per EN 1991-2

1. Click .

2. Check on MV-LM1(MV:all).
3. Click |OK] button.

[Pl M-LPL =] .
Step | J
v MaxiMin Diagram
M Records Activation Dialog
Components
Mode or Element Loadcase Combination Part Number
Part |Tntal ﬂ
all | Mone | Inverse| Prey | [C]5W of Girders(5T) A |wPart i
i~ Fx ™ Mx []5% of CFs{ST) — [CPart 114
]S of Deck Slab{ST) ClPart 2j4
" Fy f* Fz i Fyz ! =] Jroses 5 of HaonchisT) part 34
i My " Mz " Myz Select Tvpe Eg;ﬁgﬁfggg:gé% WPart |
I~ |Element Type | SDL FiWS(ST)
r TRUSS a AiLpTvzal]
BEAM 5 LM LMY imas
i ; PLAME STRESS B-LM LY i
L ety O Lo PLATE | Replace MV-LMZ%MV:I:Ii)n)
~ ) PLAME STRAIN B-LMZEMY ) =
" MaFill ARISYMMETRIC w|  Intersect 1Y-LMEZ(MY i)
{+ 5 Points ~ Line Fil Tt - [CIMI-LIM3EMY 2 all) v
scale: [r.ooppon | © SOMFl
Ok I Cancel
4 'fﬁ Model '-.-'iew/{i Result-[Beam Force]
Al Shear-y Shear-z Torzion Morment-y Momert-z
Elem Load Part (kM) (kM) (kM) (kIN-m) (kIN-m) (kI-m)
32 M- &l I[42] 0.00 0.00 -356 .46 -9.52 0.00 0.0o
32 M- &l Ji43] 0.00 0.00 -356 .46 -9.52 427 75 0.0o
83 M- &l I[4:3] 0.00 0.00 -320.75 -B.69 424 43 0.0o
83 M- &l Ji44] 0.00 0.00 -320.75 -B.69 TO6.48 0.0o
54 hV-LMT(aI0 I[44] .00 0.00 -303.25 G.86 79214 0.a0
G4 hW-LW1 (a0 J[45] 0.00 0.00 -303.25 5.56 1105.43 0.a0
85 M-t &l I[45] 0.00 0.00 277 54 10.91 1103 68 0.0o
85 -1 (&l J[4E] 0.00 0.00 277 54 10.91 136515 0.0o
86 M%-Lhi1 &l I[4E] 0.00 0.00 -240.9 BT 136515 0.0o
86 M%-Lhi1 &l Ji47] 0.00 0.00 -240.9 BT 1557 .75 0.0o
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Integrated Solution System
For Bridge and Civil Structure

mipas Civil Moving Load Analysis as per EN 1991-2

Step 12-3. Shear force tables
(Concurrent forces)

1. Right-click on the Beam Force table.
2. Select View by Max Value Item...

3. Check on Shear-z.

4. Click |OK] button.

4 ':i Model 'u'iew/':ﬁ‘ Result-[Beam Force] l

Elem Load Part | Axial | Shear-y Shear-z Torsion Moment-y Iy Result View ltems gl
Copy (ki) (k- m) (k- m) |
52 MY -LNH Call) [42] M | I 356 4R 953 n.on (]\Items to Display Load Cases to Display
Find. .. Ckrl+F [ aial 15 of GirdersisT) ~
82 Mv-LK1 (3l Jia3] -356 46 952 427 75 3 e o of Chean)
83 MLzl [43] -329.75 -3.69 424 43 \/m ; 5w o; Deck S'Lab(ST)
83 My-LMial)  J44]  SortingDislog.. 32975 -6.69 796,45 e ool
B4 MV-LMI(al)  I[44] Style Dialog. . -303.25 8.86 79214 [Moment-2 EnL FapeseT)
84 MWLM Calh Jas] -303.25 5.86 1105.43 [Myrnaxy-LM1F2103(5T
85 My-LMial)  I[45] Shows Graph... -277 54 1081 1103 65 e L
85 Mv-Lhd1 (3l J[48] 27T 54 10.91 136515 Emmégm mli;)
. -l a
86 Mv-LMical)  I[46] Activate Records. .. -240 91 .77 1365.15 CIP-LMZ{ ) -
85 My-LM1Cal) Yiew by Load Cases. .. -240.91 -B.77 155775 LIy Mo min)
2
. [0]:4 . |
Wiew by Max Walue Tkem. .. | Lo ] ﬂ
9 {i Maodel Yigw rﬁ Result-[Beam Force] /{i Result By Max Yalue-[Beam Force]
© Calculate the Axial Shear-y Shear-z Tor=ion hamert-y Mament-z
Elem Load Part Componert
. (kR (kR (kR CkP-m) (kR m) (kM-
corresponding member
82 MyY-LMI1C 142 Shear-z 0.00 0.00 -356 46 429 000 0.00
Jorces under the B2 MW-LM1C J43] Shear-z 0.00 0.00 35646 -4.29 427 75 0.00
conditions where the 83 My-LM1C 143 Shear-z 0.00 0.00 -320.75 -1 .88 30597 0.00
. B3 My-LM1C  J[44] Shear-z 0.00 0.00 -329.75 -1.88 7O 6T 0.00
maximum and B4 MW-LMIL  1[44] Sheat-z 0.00 0.00 -303 .25 0.04 726 81 0.00
minimum member B4 My-LMIL  J45] Shear-z 0.00 0.00 -303.25 0.04 109070 0.00
85 My-LM1[  1[45] Shear-z 0.00 0.00 277 54 249 994 51 0.00
forces occur at each 85 Myw-LMAL (46 Shear-z 0.00 0.00 277 54 249 1327 56 0.00
position. 86 MW-LM1{  I[46] Shear-z 0.00 0.00 -240.91 -3.50 1195 36 0.00
86 MW-LM1C  J47] Shear-z 0.00 0.00 -240.91 -3.50 1454 45 0.00
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MIDAS CiVil  ForBridge and Gl Structure Moving Load Analysis as per EN 1991-2

Step 13. Bending moment diagrams

|Beam Diagrams =i 1. Results > Forces > Beam Diagrams...
Load Cases{Combinations ———— 2. Load Cases/Combinations : MVall:MV-LM1
2 )l my-Lm1 |
Step | E 3. Components : My
Mg ey 4. Display Options : Solid Fill
[ Comeanents 5. Check on Legend.
Part ITu:utaI j
" Fx M 6. Click |Apply] button.
" Fy " Fz " Fyz
‘ 3 ) * My Mz = Myz
[~ Show Truss Forces £ Model View. _
[~ Orly Truss Farces | MIDAS/Civil
POST-PROCESSOR
— Lisplay Options HEAN:DIAGRAN
MOMENT-v
€ Exact  NoFil —
+ 5 Paints  Line Fil ig?ﬁjéi
Scale: [1.000000 @ Solid Fil Pl
370.63
0.o0
—Type of Display —216.18
W Contour ] [ Defarm .. 223232
-1096, 40
-1389.80

[~ Walues _| v Legend _| :5)

[~ animate ...| [~ Undeformed
[~ Mirrored ...| Quickview .|

[T cCurrent Step Force

Mvall: MV-LML

Max @ 8o
MIN : 101

FILE: EUROCODE M~

—2ukpuk Section Location UNIT: kN-m
DATE: 11/26/2007
I_ I I- enter I- ] " VIEW-DIRECTION
Ws Max T MinfMax [ al A X:-0.645 i
& T ~
Apply Close | 2 0.g7a
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Integrated Solution System

Moving Load Analysis as per EN 1991-2

MIDAS ClVlI For Bridge and Civil Structure

Step 14. Reactions

1. Results > Reactions > Reaction Forces /Moments...

2. Load Cases/Combinations : MVmax:MV-LM1

=] J 3. Components : Fz
4. Check on Values.

IREEIIItiEII'I FDI’EES,I'MDITIEI‘I'ZS

Load Cases/Combinations —————————
@ My MY-LM1 |
.

Step |

I

(3)

— Components

[ Local (if defined)

2 B (5 2 Fuyz
oMy oMy MECT MEYE

5. Check on Legend.
6. Click |Apply] button.

Type of Display
GS [ values .| v Legend [.] @

Arrove Scale Factor: |1 000000

@ Apply I Close |

£ Model View.

HIDAG/Civil
POST-PROCESS0R

REACTION FORCE
FORCE-Z
MIN. FEACTION

NODE= 165
FZ: 321.03

Mix. FEACTION
NODE= 103
FZ: 576.76

Wima: MV-LML

Hax
HIN :
FILE:
TUNIT:
DATE:

103

165
EUROCODE M-~
kN
11l/26/2007

VIEW-DIRECTION

H:-0.645 \ff

Z: 0.574
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MIDAS CiVil  ForBridge and Gl Structure Moving Load Analysis as per EN 1991-2

Step 15. Influence lines
1. Results > Influence Lines > Beam Forces/Moments...
Infl. Lines| Infl. Surf. | MYL Tr... | Bakch ...
2. Key Element: 101
IBeam Forces/Moments ;I J
3. Parts: j
—Linefsurface Lanes
|LaNE al = | 4. Components: My
Key Element: 101 < 3) 5. Check on Legend
Scale Factor: Il.EIEIEIEIEIEI 6. Click [Apply] button.
—Parts
3 r i r 1"'4 r l'llz NIDAS/Civil
i 3.'14 i* j POST-PROCESSOR
~1 INFLU. LINE
—Components MOMENT-y
i~ Fx i~ Fy i~ Fz .4
4 0 Mx & My T Mz ETT
-0.33
— Type of Display -0.54
-0.78
% Contour .| W Legend .| (5) 0.5
NS -1.20
I© socont L) L
-1.63
[ owalues [L] T cnimee -L.88
-2.07
[ Incude Impack Factor KET ELEM. 101
PART= j-node
wirite b File, . |
@ apply Close | LATE all
MAE{ @ None
HIN : None
& Key Element: 101 FILE: EIRICOLE B-
HIT: KN
‘ : ‘ DATE: LL/26/2007
L Lo L VIEU-DIRECTION
e ¢ e ‘ Tt
| | | h'd
E‘S g‘i 3‘5 2 0,640
& = &
i-end j-end
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MIDAS CiVil  ForBridge and Gl Structure Moving Load Analysis as per EN 1991-2

Step 16-1. Moving load tracer

1. Results > Moving Load Tracer > Beam

Display moving load location that results in the minimum Forces/Moments. ..
moment at the j-end of the element no. 101 due to the ) .
SV-LM2” load case. 2. Moving Load Cases: MVmin:MV-LM?2
3. Key Element: 101
nfl. Lines | Infl. Surf. r... |BatchC... . P 0j
@ Trace and graphically Infl, Lines | Infl, Sorf, MWL Tr... | Batch C...| 4. Parts: j
display the vehicle IBeam Farces/Moments R J 5. Components: My
secdirieons ae MovingloadCases 6. Check on Contour, Legend and Applied Loads.
(corresponding moving <2 [Pt py-Lvz =l

load case and location) Key Element: [to1 (3 7. Click [Apply] button.
that results in the Scale Factor: [1.00o000 T

PO3T-PROCES30R

A4

maximum/ minimum bt T T
arts 'l
force of a beam element. <:45 o 14 oz oo
9 o e . a4 " j
The loading condition is ! ! s
. . 0.75
converted into a static Components e
i Fx i Fy = Fz 1.13
loading and produced as 5 ) mx &y Mz L
1.69
a model file of the MCT Type of Display o
type by clicking [Write P f Comtour .| M Legend .. LS 101
. . . PART= j-node
Min/Max Load to File] _ /W appliedloads .| B
button. [™ Include Impact Factor S

Mmin: MV-LM2Z

MAX : None

MIN : None

FILE: EUROCODE I~
UNIT: kN'm

DATE: 11/26/2007
" VIEW-DIRECTION

Ki-0.547 \ff

Apphy I Clase | Z: 0,643
7

Maximurm Yalue |'4-53?48+DD2

Write Min/Max Load to File |
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MIDAS CiVil  ForBridge and Gl Structure Moving Load Analysis as per EN 1991-2

Step 16-2. Moving load tracer

. . . . . . > 1 >
Display moving load location that results in the minimum 1. ResuFlts %’ ing Ltoad Tracer > Beam
. orces, omentis...
moment at the j-end of the element no. 101 due to the
“MV-LM3” load case. 2. Moving Load Cases: MVmin:MV-LM3
Infl. Lines | InFl Surf. MWL Tr... | Batch C...| 3. Key Element: 101
IEeam Faorces/Marments ;I J 4. Parts-'J
<"27M|3ving Load Cases 5. COmpOI’lel’ltS' My
/[t -L193 =l 14 6. Check on Contour, Legend and Applied Loads.
key Element; 1m 3 ) .
— 7. Click |Apply] button.
Scale Factor: |1 .000000
'}Parts £ £ .
4 )7 0 o oo 7
~— - - -0.11
34 [ g £ B
J Components
<5 ™ Fx i~ Fy ™ Fz 5 5 o oo e
I & Mx o My Mz e s
315 315 315 375 TEZ::;DM
Twpe of Display ® . n o R—— vt saoi
(’6 5]7 Contour ...| W Legend .. ‘ \ (. My
~ |v Applied Loads [ e s
t : ' o
[ Incude Impact Fackar B
Maximum Yalue ; |'1 +3898e+003 o
Write [Min/Max Load to File I s xvn:
@ apply | cose | o
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S B Moving Load Analysis as per EN 1991-2

MIDAS ClVlI For Bridge and Civil Structure

Step 16-3. Moving load tracer

Display moving load location that results in the maximum
reaction of the node no. 103 due to the “MV-LM1” load 2. Moving Load Cases: MVmax:MV-LM1

case. 3. Key Element: 103

Infl. Lines | Infl, Surf. MWL Tr... |Batch C..|

4. Components: Fz
= P

1. Results > Moving Load Tracer > Reactions...

|Reactiu:uns

5. Check on Contour, Legend and Applied Loads.

Moving Load Cases
(2 |y Mv-LM1 | 6. Click [Apply] button.
Key Mode: 103 G)

Scale Factor: 1.000000 oot oz
' ' - - HVLD TRAC.
= iy o
Cormponents oo
4 ) © Fx Ry * FZ oo
oMy oMy &Mz g g o
0.29
[ Local {if defined) w12
r oo
Type of Display g g " - o
CS W Contour .| W Legend .| e
Iv applied Loads EI 345 By5 375 = .
0.78 Frram rra— HIDAS/Civil
[~ Include Impack Factor — e Q;Jig MR _posT-pRocEssoR
FILE: EUROCODE N~ HVLD TRAC.
RA Lane (3) Lane (1) Lane (2) wrr: p—
DATES 112642007 v
VIEW-DIRECTION
Mazimumn Yalue : 5. FE7Ee+002 e g oo
-—n 0.68
Z: 0.000 0.58
0.48

0.38

Write MinjMax Load to File |

@ Apply | Close |

0.28
0.18
0.08
0.00
-0.11

EEY NODE= 103
MAX.VAL.=

5. 76764002
¢ Key Node: 103
° Mymax: MV-LM1
g g;a g;s 10 ¢ one
FILE: EUROCODE M~
g L & v 12200
| Mode VD.‘ 103 | VIEW-DIRECTION
ga ga H:-0.502
‘ | whr
g; g? g? Z: 0.669
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MIDAS CiVil ForBridge and Ciil Siructure Moving Load Analysis as per EN 1991-2

Step 17-1. Converting the moving load into a static load

Infl. Lines | Infl. Surf. ML Tr... [Batch C... 1. Click [Write Min/Max Load to File] button.
[Reactions =l 2. Click [OK] button.
Moving Load Cases 3. Select File>Exit in the MIDAS/Text Editor.

My My-LM1 ~|
Key Node; 103
Scale Factor: 1.000000
CDITIFIDI'IEI'I':S 51 MIDAS/Text Editor - [MVmaxMV-LM1Fz103.mct]
B File Edb WView Window Help BIEES
" Fx Ry * FZ NEHERA = a E o AP E M E R 7
oy oy oMz U e =
[ Local (if defined) L —
0004 7.0.D
Type of Display oo0s HUNIT 7
o007 ; FORCE, LEMCTH, HEAT, TEMPERATURE
[v Conkour J [v Legend J ooz RN, N, BTU, €
{xlulul=}
v Appliedloads [ -

il Lozd Cases

[ Include Impact Factar

[1Fz103

adirnurn Yalue 5.76q (+002 A
=, DiR, bLEROJ, D1, P1, Dz, Pz, D3, P3, D4, P4, CROUP
@ - L MO, D. 704D0DODDD, -76. B, D. DDDODODDDD, D, D, O, D, D,
. . . L NO,  D.704DDDOODD, -76.8,  D.DDDOOODODD, D, B, O, O, D,
WWrite MII‘I,IIMEIX Load ko File Cancel LMD, D. 5DSDODOODD, —76. B, D. DDDODODDDD, D, D, O, D, D,
LMo, D. 9DSDODODDD, -76. B, D. DDDODODDDD, D, D, O, D, D,
— T L NO D. 256DODDODD, -D.BS$SR7, D DODODODODD, D, D, D, O, D,
. BEAN L NO D. 704D0DOODD, —1. 8, D. DODOODODOD, D, O, D, D, O,
":'il:'l:'l‘:-" Close | 002 . BEAM . ND 0. 70400D0ODD, -1.8, D DOODOODDOD, O, O, O, O, O,
o028 . BEAN /cz, no D. 704D0DOODD, —1. 8, D. DODOODODOD, D, O, D, D, O,
o020 ., BEAM L CZ, MO, D. 704D0DOODD, —1. 8, D. DODODDODCD, D, O, D, D, O,
0030 , CZ, MO, D. 704D0DOODD, -1. 8, D. DODOODODCD, D, O, D, D, O,
ﬁ Where moving load analysis has been carried 0031 128, BEAW , CONLOAD, CZ, MO , D. 704D0DOODD, —1. 8, D. DODOODODOD, D, O, D, D, O,
003z 129, BEAM , COWLOAD, CZ, MO , D. 704D0DOODD, -1. 8, D. DODOODODCD, D, O, D, D, O,
o o o033 130, BEAM , COWLOAD, CZ, MO , D. 704D0DOODD, -1. 8, D. DODOODODCD, D, O, D, D, O,
out’ the movlng load case’ whlch produces 0034 131, BEAM , TOMLOAD, CZ, NO , 0. 7p4popooDn, -1.8, 0. poeooooooD, O, O, D, D, O,
o035 132, BEAM , COWLOAD, CZ, MO , D. 704D0DOODD, -1. 8, D. DODOODODCD, D, O, D, D, O,
g 1397 s 0038 133, BEAM , COMLOAD, CZ, MO , D. 7040000000, -1. 8, D. DODDODODOD, O, O, D, O, O, -
the maximum or minimum results, A = LIJ
o o o Ready Lnoj2es, Col1 UM
converted into a static loading and produced
as the MCT type.
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mipas Civil

Integrated Solution System
For Bridge and Civil Structure

Moving Load Analysis as per EN 1991-2

Step 17-2. Converting the moving load into a static load

B MCT Command Shell

Insert Command Insert Data | Delete Data |

|l

|0
—

x| = & e B

-

|£

1. Tools>MCT Command Shell
2. Click &].
3. Select the file name “MVmaxMV-LM1Fz103.mct”.
4. Click |Open] button.

5. Click [Run] button.

6. Click | Yes] button.

7. Click [Close] button.

8. Click 25|

File name: |MVmaHMV-LM1Fz1 03 mct

I@

Open

Files of type: | MCT Filesf met]

I Open az read-only

i

j Cancel

B MCT Command Shell

& | & | command or Data :

S5.4.0

v.0.0

FUNIT

K, M,

S5.4.0

141,
14z,

0,

61,
1zz,
123,
124,
125,

; FORCE,

#BEAMLOAD
; ELEM |

FVERSION

FVERSION

BTU,

FVERSION

*STLDCASE
: LCHAME,

*USE-STLD,

LIST,

EEALN
EEALM
EEALM
EEALM
EEALM
BELM
BEAM
BEAM

, BEARM
, BEARM
, BEARM

, BEARM

: Static Load Cases
LCTYPE, DESC
MimaxMV-LH1Fz103, UIER,

MVaxMU-LM1F =103

; Element Beam

CHD, TYPE,

, CONLOAD,
, CONLOAD,
, CONLOAD,
, CONLOAD,
, CONLOAD,
, CONLOAD,
, CONLOAD,
, CONLOAD,
, CONLOAD,
, CONLOAD,
, CONLOAD,
, CONLOAD,

Clear

DIR,
Gz,
Gz,
Gz,
Gz,
Gz,
Gz,
Gz,
Gz,
Gz,
Gz,
Gz,
Gz,

LENGTH, HEAT, TEMPERATURE

Loads
BLPROJ,
NO
NO
NO
NO
NO
HO
NO
NO
NO
NO
NO
NO

Goto Line : Close

Insert Command | Insert Data Delste Data
~
' Analysisfdesign resulks will be deleted.
] Zonkinue ?

@ Yes | Mo
, P1, Dz, P2, D3, P3, D4, P4, GROUP
.7040000000, -76.5, 0.0000000000, O, O, O, O, O,
.7040000000, -76.8, 0.0000000000, O, O, O, O, O,
.9050000000, -76.8, 0.0000000000, O, O, O, O, O,
.9050000000, -76.8, 0.0000000000, O, O, O, O, O,
.2980000000, -0.899987, 0.0000000000, O, O, O, O, O,
7040000000, -1.8, 0.0000000000, O, O, O, O, O,
.7040000000, -1.8, o0.0000000000, O, 4, O, O, o,
.7040000000, -1.8, o0.0000000000, O, 4, O, O, o,
.7040000000, -1.8, o0.0000000000, O, 4, O, O, o,
.7040000000, -1.8, o0.0000000000, O, 4, O, O, o,
.7040000000, -1.8, 0.0000000000, O, O, O, O, o,
.7040000000, -1.8, o0.0000000000, O, 4, O, O, o, 3

1
a
o
o
o
o
o.
[u
[u
[u
[u
[u
[u
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MIDAS CiVil  ForBridge and Gl Structure Moving Load Analysis as per EN 1991-2

Step 18-1. Check beam reactions due to the converted static load

Reactions | Deforma... | Forces | Stresses | 1. Results>Reactions>Reaction Forces/Moments...
|Reaction Farces/Maments =~ J 2. Load Cases/Combinations: STMVmaxMV-LM1Fz103
Load CasesfCambinations ——————— 3 Components.' Fz
<2 [5T: pwmaxtv-LmiFzi0s ] L
4. Check on Values and Legend.
Step | =]
5. Click |Apply] button.

3 ) F% ¢ Fy % Fz { FxyZ

—

< Campanents

oM oMy CME O MEYEZ e
[ Local {if defined) POST-PROCESSOR

REACTION FORCE
Tywpe af Display
<:|-\5|7 values .| ¥ Legend ..

Arrow Scale Fackor; |1 La0ooao

@ apply | Close |

FORCE-Z

HMIN. REACTION
HODE= 205
Fa: 13.15

Mix. FEACTION

HODE= 103
Fa: §576.76

5T: MVmaxy-LM1F-
MEX : 103

MIN : 205

FILE: EUROCODE H-
UNIT: kN

DATE: 11/26/2007
" YIEW-DIRECTION

H:-0.885 \ff

Z: 0,523
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MIDAS CiVil  ForBridge and Cuvil Structure Moving Load Analysis as per EN 1991-2

Step 18-2. Check reaction table due to the static load

Reactions | Deforma, .. | Forces

1. Click ..|.
2. Check on MVmaxMV-LM1Fz103(ST).
3. Click |OK] button.

|Reactiu:un Forces/Moments -

Load Cases/Cambinations

|ST: MimaxMy-LMiF2103 v ...

Sten | =] y

':ﬁ Model Yiew ':i Result-[Reaction] l
Components
'S Ex CFY 8 FZ O FvZ Node | Losd P2 P FZ M W MZ
CkR) CkR) CKR) (kb (kb (kb

LA L L Y 42 Mvmaxh 0,000000 0,000000 25 536130 0.000000 0.000000 0.000000
[ Local (f defined) B2 Mvmaxhd 0,000000 0,000000 260902532 0,000000 0000000 0.000000
Type of Display 82 MvmaxM 0,000000 0,000000 22 872943 0.000000 0.000000 0.000000
83 MymaxM 0,000000 0,000000 B2 533833 0.000000 0.000000 0.000000
W vaues .| [ legend .| 103 Mvmaxh 0.000000 0.000000 576 758556 0.000000 0.000000 0.000000
Arrow Scale Factor:  |1.000000 123 Mvmaxh 0,000000 0,000000 4516451 4 0.000000 0.000000 0.000000
124 Mvmaxh 0,000000 0,000000 B5.253440 0.000000 0.000000 0.000000
144 Mymaxh 0,000000 0,000000 405 501639 0,000000 0.000000 0.000000
Apply | Close | 164 ymashd 0.000000 0.000000 41 599590 0.000000 0000000 0.000000
@ @ 165 MymaxM 0,000000 0,000000 51 504595 0,000000 0.000000 0.000000
185 MWivmaxh 0,000000 0,000000 125 BOBT23 0,000000 0.000000 0.000000
M Records Activation Dialog ] 0.000000 0,000000 13451243 0,000000 0.000000 0.000000

SUMMATION OF REACTION FORCES PRIMTCOUT

Nods or Element LoadcaseCombination

all | NMone | Inverse | Prev [C]5W of Girders(ST) - Fi FY FZ
St of CFs(ST
— e G G G
P 0.000000 0.000000 1699146051

Select Type

Element: Type - it

SCL Parapets(ST)
=1

TRUSS A Delete L]
BEAM O . .
PLANE STRESS optee || L) & Reaction table due to static load case ‘MVmaxMV-LMI1Fz103’
PLAME STRAIN I:MV-LMZ(M\-';max) d ) l h . d h o l d
ASTVMETRIC v iwesert || Cimetzoninin g isplays tne concurrent reactions due to the moving load case
' ‘MV-LM1’ when the reaction of the node no. 103 is maximum.
O==1
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