Moving load analysis

(Eurocode 1-2:2003)

= Bridge overview

v’ 2 span continuous composite girder
bridge
v’ Span length: 2@24 m
v’ Carriageway width: 9.3 m
v' Unit system: kN, m
= Lane definition
v' Notional lanes & remaining area

v' Location and numbering of the lanes
=  Vehicle load

v’ Load Model 1

v’ Load Model 2

v’ Load Model 3
=  Moving load analysis option

v' Concurrent forces
=  Result evaluation

v Influence line

v’ Moving load tracer

v' Envelope of member forces
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MIDAS CIVIL NX Foy ne Moving Load Analysis as per EN 1991-2

1. Bridge overview

Pier 1 F'Iier 2 Fl'ier 3
* Bridge type: Straight bridge : ; | cs
» Span length: 2@24 m : I I :j
»Carriageway width: 9.3 m | | | =

i 24m ol 24m ol

» Spacing of cross beams: 4.8 m 3 ik 2

Span 1 Span 2
a) Plan view
9.3m

¥

Slab thk.=20cm

G4 G3 G2 1

0.6m I@2.Tm _0.6m

L4
F

F 1

b) Cross section
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i 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—=3Xm=0.3m

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 NX, 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.

. 89.32m N
Remaining ares Lane_C Lane_B Lana_A
0.3m|_ _ am L am L am N
l l 1 l 0.5m 2m asm
’_\ 1 i [ |
| |
Slab thk.=20cm =
G4 53 =2 =1
e |
5m HED2.Tm _06m
[ |4 @2 -+
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MIDAS CIVIL NX For Bridge and Ciil Stue Moving Load Analysis as per EN 1991-2

Step 1. Open the model file.

thactaes 1. Main Menu > File > = Open Project

£ Open Project...

2. Select 'Eurocode Moving Load.mcbz’
3. Click [Open] button.

& This tutorial is intended to introduce the functions of Moving
load analysis. Therefore the procedures of creating elements,
assigning static loads and boundary conditions are omitted
here.

Please refer to the online manual for the detailed usage.

1. Main Menu > [Load] Tab > =3 Moving Load
2. Moving Load Code: EUROCODE
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Integrated Solution System
MIDAS CIVIL NX For Bridge and Civil Structure

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

& Depending on the
design members,
Lane_A could be
notional lane No. 1,2
or 3. The number of
lanes is determined
when performing

analysis.

& For detail
information of
Vehicular Load
Distribution, refer to

the next page.

& For the calculation
of the eccentricity,
refer to the page 7 in
this tutorial.

& Cross Beam group
comprises of all the

transverse elements.

Lane Name Lane A

Traffic Lane Properties
=)

Start End

a: Eccentricity

Lane Wigth 3
Ecoentridity -09
Whee! Spacing 2

Ecoentricity of Vertical Loads
to Consider Cant 00 m

Transverse Lane Optimization

‘Vrh»cum‘ Loaa Distribution
Lane Element O Cross Bean@
Cross Beam Group
Cross Beamn
OF
Stat O S End |0 < [ceg]

Moving Direction

Backward  © Both
section by
2 Points Number
0,00

Operations

“m

Eccen | EccenVen
oef o B Loads gmzl |

1 82| 09 0
2 83| 09| 0
T 0

Moving Load Analysis as per EN 1991-2

1. Main Menu > [Load] Tab > [Load Type| Group > Moving
Load > [Moving Load Analysis Data] Group > ||i| 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.
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i s | | by b | be Lo | " "
} e bt 4 3 o bio bo b du be
- | S U T . . . S P T ) ol ps bis by 2 .;..
h F i = '} Jo_ Bl 2l I 71 o - ! 3 7 @
b L |- L T b " »
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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 example, an axle load of 100kN is located as shown below. Then, concentrated loads, 25kN and 75kN, are applied to point A and point B
respectively. The cross beams themselves are loaded.
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Integrated Solution System
MIDAS CIVIL NX For Bridge and Civil Structure

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

Moving Load Analysis as per EN 1991-2

Lane B

Lane Name

Traffic Lane Properties

a : Eccentricity

Lane Width 3 m
Eccentricity -39 @u
Wheel Spacing 2 m

Eccentricity of Vertical Loads

1o Consider Cant 0.0 m

Transverse Lane Optimization

Vehicular Load Distribution
Lane Element © Cross Beam @
Cross Beamn Group
Skew

Sixt O 21 End (O < [oegl

Mowving Direction

Forward Backward  Q Both
Selection by
@OZ%nts Picking Number
0,00 m
4800 m
Operations.

n v |
No | Elem Em E::S t::J |
82 39| 0}
83| 9] 0
84] -39| 0

H - |_

& Enter the eccentricity
of a traffic line lane
relative to a traffic line
lane element. Traffic
line lane elements are
defined as the reference
frame elements from
which the eccentricity is

measured.

& In this tutorial, the
eccentricities are
calculated as shown in

the right figure.

1. Lane Name: Lane_B

2. Eccentricity : -3.9 m

3. Vehicular Load Distribution : Cross Beam

4. Cross Beam Group: Cross Beam

5. Selection by : 2 Points
6. Click (0,0,0).

7. Click (48,0,0).

8. Click |OK] button.

9.3m

0.3m

> 3m 5 3m

3m

w

Remaining area
Lane_C

b o

_osm |l 2m

‘ Lane_A

=
G4 G3 G2 G1
Reference elements
— =
0.8m 0.6m
[ |+
3.89m
E.89m i o
" £.55m 1
e e St e ) s ot 8 e e
| |
Febeleleteleteleoleods sfofofofbalefoteds]
bimegll anc i s gl arncyld sneylf il seglancyllsncgll ncoll syl am oll ancy il s ol sncylfane il
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Step3-3. Define traffic line lane (Lane C)

1. Lane Name: Lane C

ﬂ) 9, Meazitety s <0
Lane Name Lane C
Tralfic Lane Properties

= 3. Vehicular Load Distribution : Cross Beam

d _Fj_ 4. Cross Beam Group: Cross Beam

= . 5. Selection by : 2 Points
B My 6. Click (0,0,0)

— [ @ 7. Click (48,0,0)

B 8. Click |OK] button.

Eccentricity of Vertical Loads
to Consider Cant 00 m
Transverse Lane Oplimization
Allowabie Width 0
Vehicular Load Distribution
Lane Element © Cross Beam
Cross Beam Group
Cross Beam v
e 6 L2 M e 244 26 2P A 2 2@ 2 1) 24 24 ne N7 2 e e 2 23 20 M 2 T
Skew 1 |
Has a7 A Jas T i 2230 Wl 1 +Y is) 1 F. 50 Ux A TT. T LT TS 1 v ) o4 2% L
Stst 0 2 End 0 2 [oeg) ‘
24 los Bos Bae bey e 39 Jon jar Rey By hes Gne Jov Bas hoe lee B4) B4z By B 40 ! !
Moving Direction
Forward Backward  © Both ‘
3 - 2 -3 - 173 o_Jai_Sad hal T ST . T s _Jos lie Ril 153 11 i 3 T T AT . T i 21332 12y
Selection by
© 2 Points Picking Number "1 9 N | P P 20 gl 8 . LL b hb bbb bbhobobb b
0,00 m L 1 b g by g he be b 3 - | ke . " " | IR
4800 | m
o 550 ) 505 ) oy 8 26 505 P 1 S 6 85 i

“— - 7 A ; i i 3 B
feoftofadafadodafafagaqags sfedafadabadatatafaia sfjagafasfadaiada sfafeafateagdeitage -

Eccen | EccenVen

No | Boen | Loads (m |
1] 82 -89 []
2| 83| -89 ]
|3 u! 69 0

T T O T T O P I I I O [ I

OERE=N -

8 ~. MIDAS CIVIL




Integrated Solution System

MIDAS CIVIL NX For Bridge and Civil Structure

Step3-4. Define remaining area

Lane Name RA

Tralfic Lane Properties
=}
9 0
-8
Start End

a: Eccentricity

Lane Width 03
Eccentricity -855
Whee! Spacing ]
Eccentricity of Vertical Loads
to Consicer Cant 00 m
Transverse Lane Optimization
Aligwable Wicth ]
Vehicular Load Distribution
Lane Element © Cross Beam
Cross Beam Group
Cross Beam v
Skew
St |0 sl Ena (O < [oeg)
Moving Direction
Forward Backward O Both

Selection by
@o 2 Points Picking Number
0,00 m
4800 | m
Operations
Eccen | EccenVer

No | Elem o m I

1] 82| -855 0

2 83| -855 ]

3) 84| -855 0

(10) =

Moving Load Analysis as per EN 1991-2

1. Lane Name: RA

2. Eccentricity : -8.55 m

3. Wheel Spacing : 0 m

4. Lane Width : 0.3 m

5. Vehicular Load Distribution : Cross Beam
6. Cross Beam Group: Cross Beam

7. Selection by : 2 Points

8. Click (0,0,0)

9. Click (48,0,0)

10. Click |OK] button.

3t M do ot M b s A7 o Mo I T T T . b2 b e b &
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Integrated Solution System
MIDAS CIVIL NX For Bridge and Civil Structure

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

Standard Name

EN 1991-2:2003 - RoadBridge

Vehicular Load Properties

Vehiculyr Load Name Load Model 1 :

Vehicular Load Type Load Mode! 1

(4] P2 P3 Pn-2 Pn-1 Pn

Lane Special Vehicle Load 1 Load Case Analysis

7\
5_5) Tandem System UDL System
Location Adustment | Ade Loads | Adjustment | Uniformiy Dist
Factor (kN) Factor Loads (kN/'m")
Lane Number1 1 300| 1 9
Lane Number2 1 200 1 25
Lane Number3 1 100 1 25
- e
Other Lanes & |
Remaining Area_| ° : ‘ =
 factor for Tandem System 0.7%
 factor for UDL System 04

Moving Load Analysis as per EN 1991-2

1. Main Menu > [Load] Tab > [Load Type] Group > Moving
Load > [Moving Load Analysis Data] Group >
s Vehicles > [Add Standard] Button

2. Standard Name : EN 1991-2:2003 — RoadBridge
3. Vehicular Load Type : Load Model 1
4. Click |OK] button.

& Load Model 1 (LM1) : Concentrated and uniformly
distributed loads, which cover most of the effects of the traffic
of lorries and cars.

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

& Recommended values of Wfactors for road bridge

Symbol Y, v, v,
7S 0.75 | 0.75 0
grla UDL 0.40 | 0.40 0

(LM 1 +pedestrian or
cycle-track loads)

Pedestrian +

cycle-track loads 0.40 0.40 0

grlb(Single axle) 0 0.75 0

gr2 (Horizontal forces) 0 0 0
gr3 (Pedestrian loads) 0 0 0
gr4d (LM4-Crowd loading) 0 0.75 0
gar5 (LM3-Special vehicles) 0 0 0

10

B2 MIDAS CIVIL



Integrated Solution System
MIDAS CIVIL NX For Bridge and Civil Structure

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

Moving Load Analysis as per EN 1991-2

Load Case Name MV-LMI

Description

Moving Load Optimization

Select Load Model
@O LM 1, FLM V/ Foolbridge

efine Mov
LM234/FLM2 3 4/ Foolbridge [ Permit Truck

LM 1& 3 Multi
LM 18 3 Muiti (Straddiing)
Railway Brioge

ignore @ Facton

Load Case Data
Vehicle @ Load Model 1

Footway None

Assignment Lanes

Une of Lanes Selected Lanes Footway
- A - ¢
Lane_B
Lane C
mainin
=N

Load Case Name
Description
Moving Load Optimization
Select Load Model
O LM 1, FLM V/ Fooltbridge
LM 234 /FLM 234/ Footbridge / Permit Truck
LM 18 3 Muiti
LM 1 & 3 Muilti (Straddiiing)
Raitway Bridge

Ignore @ Factor

Load Case Data
Vehicle Load Model 1 v
Footway None v

Assignment Lanes
Line of Lanes Selected Lanes Footway Lanes

Lane A

Lane B

. Lane C '
Remaining Area

OERE=N

1. Load > Load Type > Moving Load > =3 Moving Load
Cases > [Add] button

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 [@.

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 CIVIL NX For Bridge and Civil Structure

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

Define Standard Vehicular Lo X
Standard Name
EN 1991-2:2003 - RoadBridge

Vehicular Load Properties
Vehicular Load Name Load Model 2
Vehicular Load Type Load Model 2 v

] P2 P3 P2 Pr-1 Pn

Adjustment Factor 1
@ factor 0.7%

Moving Load Analysis as per EN 1991-2

1. Load > Load Type > Moving Load > =3 Vehicles > [Add
Standard] button

2. Standard Name : EN 1991-2:2003 — RoadBridge
3. Vehicular Load Type : Load Model 2
4. Click |OK] button.

& 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 CIVIL NX For Bridge and Civil Structure

Step7. Define moving load case
( Case 2. Check Load Model 2 )

Load Case Name Mv-Lvz 5 : )

Description

Moving Load Optimization
Select Load Model

LM 1, FLM 1/ Footbridge
@ OWM234/FLM 23 4/ Foolbridge / Permit Truck
LM 1& 3 Muiti

LM 1& 3 Multi (Straddiing)

Raitway Bridge
Ignore @ Factor.
e CEE

Loading Effect

oad Case Dat
Combined © Independent : =

Vehicle VULoad Model 2

Vehicle Scale  Lanel Lane2
Min. Number of Loaded Lanes 0

Max. Number of Loaded Lanes 1

Assignment Lanes

Ust of Lanes Selected Lanes
.
Lane B

Lane C

O

Moving Load Analysis as per EN 1991-2

1. Load > Load Type > Moving Load > =3 Moving Load
Cases > [Add] button

2. Load Case Name : MV-LM2

3. Select Load Model : LM 2,3,4/ FLM 2,3,4 / Footbridge
4. Click |Add] button.

5. Vehicle Class : VL:Load Model 2

6. Max. Number of Loaded Lanes: 1

7. Select Lane_A, Lane B, Lane C and RA.

8. click [§.

9. Click |OK] button.

10. Click |OK] button.

@ Load Model 2 should be applied to any location on the
carriageway.

13
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Integrated Solution System
MIDAS CIVIL NX For Bridge and Civil Structure

Step8. Define vehicular load

Moving Load Analysis as per EN 1991-2

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

Standard Name

EN 1991-2:2003 - RoadBridge

Vehicular Load Properties
Vehicular Load Name
Vehicular Load Type
Select Vehicle

M P2

Load Model 3 (3600/200) @

Load Model 3 v

1] D De On-1
Lane Special Vehicle Load | 1 Load Case Analysis

© 3600/200 9 3600/200/200

P D P D P D
Not (k) | (m) Inol N) | (m) Nol Ny | (m)
1| 2000 15 1| 200 15
2] 200 15| ' [2] 200 15|
3 200) 15| 3 | 200, 15|
4 | 200] 15| s | 200 15
5 200 15 5 2000 15
[6 | 200] 15| [6 | 200 15|
7] 200 15 7] 2000 15

Dynamic Ampiification Factor

© Auto
@ = 140 -L /500

User input
(1<= @<= 140)

1. Load > Load Type > Moving Load > -5 Vehicles > [Add
Standard] button

2. Standard Name : EN 1991-2:2003 — RoadBridge
3. Vehicular Load Type : Load Model 3(3600/200)
4. Click |OK] button.

& Load Model 3 (LM3) : A set of assemblies of axle loads
representing special vehicles which can travel on routes
permitted for abnormal loads.

@ A dynamic amplification for Load Model 3 is taken into
account automatically.

¢ In this tutorial, special vehicle is assumed to move at normal
speed.

Applicable Axle—lines in MIDAS CIVIL NX

Axle-lines of 150kN Axle-lines of 200kN Axle-lines of 240kN

Available Available Not Available

14
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Integrated Solution System
MIDAS CIVIL NX For Bridge and Civil Structure

Step9. Define moving load case

Load Case Name MV-LM3
Description

Moving Load Optimization
Select Load Model

LM 1, FLM V/ Foolbridge

LM 2,34/ FLM 2,34/ Footbridge / Permit Truck
@owls 3 Mutti

LM 1& 3 Multi (Straddiling)
Ralway Brioge
Ignore @ Factor:

Load Case Data

Load Case Name MV-LM3

un Load Model 1 @

M3 Load Mode! 3 (3600/200)

Assignment Lanes

Uine of Lane: lected Lane, maining Area

Lane A |
@

Lane C

R‘ . 7,

.

Description
Moving Load Optimization

Select Load Model
LM 1, FLM Y/ Footbridge
LM234/FLM234/ Footbridge / Permit Truck

O LM 1E 3 Multi
LM 1 & 3 Multi (Straddiing)
Ralway Brioge

Ignore  Factor:
Load Case Data

wn Load Model 1 v

=

Assignment Lanes

Load Model 3 (3600/200)

Line of Lanes Selected Lanes Remaining Area

Lane A l& I
Lane B
- | -

Moving Load Analysis as per EN 1991-2

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

1. Load > Load Type > Moving Load > =3 Moving Load
Cases > [Add] button

2. Load Case Name : MV-LM3

3. Select Load Model : LM 1 & 3 Multi

4. LM1 : Load Model 1

5. LM3 : Load Model 3 (3600/200)

6. Select Lane A, Lane B, Lane C and RA.
7. click .

8. Select RA.

9. click [§.

10. Click |OK] button.

& Load Model 3 is applied to Lane_A, Lane_B or Lane _C.

15
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Moving Load Analysis 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.
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Integrated Solution System
MIDAS CIVIL NX For Bridge and Civil Structure

Step10. Moving load analysis option

Truck/Train Load Control Option
Load Point Selection

© Infiuence Line Dependent Point All Points

Influence Generating Points

© Number/Uine Element 3

Distance between Points

<>

Analysis Results

Plate Frame
Center Normal
+ Normal = Concurrent
© Center + Nodal o

Force/Stress
Stress

Combined Stress
Concurrent Force

Concutrent Force of Elastic/General Links

B Calculation Filters

@ Reactions
O AN Group v
@ B Displacements
Al © Group Resulls v
@ @& Forces/Moments
Al © Group Results v

Elastic/General Links

O AN Group v

O/ =

Moving Load Analysis as per EN 1991-2

1. Main Menu > [Analysis] Tab > [Analysis Control]
Group > =5 Moving Load

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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Integrated Solution System
MIDAS CIVIL NX For Bridge and Civil Structure

Step 11. Perform analysis

Step 12-1. Shear force diagrams

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

B g Duagrams - B
9 MVmin N The Load Cases/Combinations
. . Vvall WV-LVN v . @
minimum force = - *
resulting from T
the vehicle load Companents
Pant o V
applied to the N .
structure. @ fr  OF ya
My [*73 My
© MVmax: The
maximum force
resulting from Display Options
the vehicle load NoFe
. © 5 Points Line Fil
applied to the g [ @
structure.
Type of Disglay

BCrtor [ Ocom B
vives [ Guegens B
Avrate [l Unoetormes

virored [l]  Quick view [

Yieda Point

Output Secton Location

- -

©

Moving Load Analysis as per EN 1991-2

1. Click 9.

1. Main Menu > [Results] Tab > [Result Type] Group >
Analysis Result > [Result Display] Group > Forces

> = Beam Diagrams

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

3. Components : F7

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

6. Click |Apply] button.

18
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Step 12-2. Shear force tables

e e 1. Click |1.
g e e L 2. Check on MV-LM1(MV:all).
B o Doy - .
— e i @ 3. Click |OK] button.
Lom) Canes Comteratons
Wan WAL v
- T
Slnii Chgun oo Of Lisment LostCamne Comtan sl Part Nt
Comgurents s
~ ) [~ ] _ el e
()5 of Oeck SatiST) ~IPart 204
Fx M Nd Hawrh{S 1) Pat W4
"‘ndm—«w L Lo
< s T Select "o Liement Tyoe
Wi O L - -
- PLANE STRESS . ——ry
ginde i .. PLATR WMW"‘P
- PLANE STRAN ey )
o rsrian et _— o watorre
) TENS-TRUSS (-
TR XS J Hlﬂmn-]
i s NoF@ (YRR, T IR
© 5 Ponts Use Fin R
Scwe 10000 O Solarm @[ - ‘[ o l
Axal Shear-y Shear-2 Torsion Moment-y Moment-2
Elem Load Part ) (kN) ) (kN -m) (AN-m) (kN-m)
B2 |MV-LMT(|  J43] 0.00 0.00 -356 46 -8.52 42775 000
83 MV-LMI(| 143 0.00 0.00 -329.75 854 42443 0.00
83 Mv-LMi(|  Jged) 0.00 0.00 32975 854 796.48 0.00
B4 MVLMI(|  144) 0.00 0.00 -303.25 866 79214 0.00
&4 MM a8 0.00 0.00 30325 888 1108.43 0.00
85 | MV-LM1( |{g 0.00 0.00 27754 10.91 110368 0.00
85 MV-LMI(|  Jg46) 0.00 0.00 ~277.54 10.91 1365.15 0.00
88| MV-LMI(|  14g) 0.00 0.00 -240.91 £77 1385.15 0.00
86 MV-LM1(|  JeT) 0.00 0.00 24091 £77 1557.75 0.00
87 |MV-LMI(| 7] 000 0.00 -217.45 671 1553.57 0.00
87 | MV-LM1( J[48] 0.00 0.00 -217.45 X4 1697 .48 0.00
88| MV-LMI(| (48] 0.00 0.00 -194.80 7.90 1693 .99 0.00
B8 MV-LMI(|  J49] 0.00 0.00 -184 80 790 1789 .82 0.00
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MIDAS CIVIL NX For Bridge and Moving Load Analysis as per EN 1991-2

Step 12-3. Shear force tables

(COl’l curren tf or ces) 1. Right-click on the Beam Force table.

= i (B2 (s (= (4 = 2. Select View by Max Value Item...

o7 [uv-lui(| g7

/ BN Sy, LO9C Ve [ 0.00
o7 [uv-ui(| Jse)| View by Max Value ftem o34 000 ‘ oK H ot l
98 W—Llll( [55]. \ 1 0.00

82|Mv-LM1(| a4y 0.00 "
1w s 3. Check on Shear-z.
8 uv un( | 0.00
84| vvum 144) 0.00 .
84 [uv-Lmi| s 0,00 4. Clle [OK] buttOl’l
8s| I um 5] 0.00
== !
8s| wuu EZN 0.00
86 IN-LIII( 8| 0.00 ‘
85 | MV-LM1(| 47| 0.00 Result View Items X
o7 (uv-Lui(|  wn| 0.00
87 |MV-LM1(|  Jje8)| 0.00 Items to Display Load Cases to Display
. 88 |MV-LM1(| 48| 0.00 -
88 [uv-Lui(|  Jges]| 0.00
= 89 | MV-LMI(|  we)| 0.00
89 |Mv-LM1(]  Jso)| 0.00
90| wun( 1s0]| 0.00
%0 uvum 51| 0.00 DMomenl -y
1 w-um 51| 0.00 [JMoment-z
81 W-LIII( As2)| 0.00
92 uv-wn( 2| 0.00
92| wun( Hqs3 | 0.00
|| 9| w-um =) 0.00
93 uv-uu( J54) 0.00
_— |
) W-Llll( [54] 0.00
_— |
) (v Llll( Jss)| 000
(3 wun( 1ss)| 0.00 — .
9| wuv( X8| 0.00 |:|MV-LM2(M\rtmm]
% wuu [E] 0.00 (I MV-LM3(MV:all)
— !
o6 [uv-Lai(| sy 0.00
—

Axial Shear-y Shear-z Taorsion Moment-y Moment-z
& Calculate the S| e R | B I (kN l (k) l (kN m) (kN-m) ‘ (kN m) ‘
corresponding member B2 MY-LM1 1[42]] Shearz | 0,00 | 0,00 -357.52 -4,05 | 0,00 0,00
B2 My-LM1|  J[43] Shearz 0,00 0,00 -357.52 4,06 429,02 0,00
forces under the | 83 MY-LM1  1[43] Shear-z 0,00 0,00 -330,83 1,66 596,95 0,00
.. 83 My-LM1| 34 Shear-z 0,00 0,00 -330,83 | -1.66 793,97 0,00
conditions where the 84 MY-LM1|  1[44]] Shear-z| 0,00 0,00/ -304,38| 024 728,57 0,00
. d _ B4 My-LM1|  J[4s] Shear-z 0,00 | 0.00| ~304,39 0,24 | 109414 0,00
maximum an B |[45]' Shearz | 0.00 0,00 -27864 247 999,08 0,00
Pt 5 Mv-LM J[46] | Shear-z| 0,00 0,00 ~278,64 2,47 1353.45 0,00
minimum member \Result By Max ‘v'alue [Beam Forcel / |E|
forces occur at each 4 Result By Max Value-[Beam Force]
position.
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Step 13. Bending moment diagrams

— e —_ 1. Main Menu > [Results] Tab > [Result Type] Group >
e Analysis Result > [Result Display] Group >
Sown Clagrams 4l Forces > <= Beam Diagrams
@ T:C:W:mum v 2. Load Cases/Combinations : MVall:MV-LM1
o ¥ 3. Components : My
© Max/Min Diagram
Compasients 4. Display Options : Solid Fill
o’:_ — = B 5. Check on Legend.
@ 7 2 S 6. Click |Apply] button.
O My Mz Myz
Display Options
© 5 Points Une .hn
Scale  1.0000C OW“"'@
Type of Display

BContour [ Oetorm B
vives [ Glegens B
Animate ]  Unceformed
mirrored [ Cuick view [

Yield Pont

Output Section Location

. Eme
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Step 14. Reactions

Reactions Deformations Forces Strest

Reaction F orces/VMomenls ~ B

Load Cases/Combinatons

@ MV V- v a

Moving Load Analysis as per EN 1991-2

1. Main Menu > [Results] Tab > [Result Type] Group >
Analysis Result > [Result Display] Group > Reactions >
< Reaction Forces/Moments

2. Load Cases/Combinations : MVmax:MV-LM1
3. Components : Fz

4. Check on Values.

5. Check on Legend.

6. Click |Apply] button.
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Step 15. Influence lines

Infl. Lines Infl Surl  MVL Tracer  Balch

Be am F orces/Moments v .

Line/Surface Lanes

LANE o ~

Key Element ”m @

Scale Factor 1000000

Parts

i V4 V2
e o |
Components
Fx Fy Fz

Moving Load Analysis as per EN 1991-2

1. Main Menu > [Results] Tab > [Result Type] Group >
Analysis Result > [Moving Load| Group > Influ. Lines >
% Beam Forces/Moments

2. Key Element: 101
3. Parts: j

4. Components: My
5. Check on Legend

6. Click [Apply] button.

& Key Element: 101

*— 11 . ] .

—_ It
|-

i-end j-end

REY ED., 101
BANT, )-mode
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Step 16-1. Moving load tracer

Display moving load location that results in the minimum
moment at the j-end of the element no. 101 due to the

“MV-LM2” load case.

& Trace and graphically
display the vehicle

ines A Surl MVL Tracer Batch Conwe

v.

Beam Forces/Moments

Moving Load Cases

Moving Load Analysis as per EN 1991-2

1. Main Menu > [Results] Tab > [Result Type] Group >
Analysis Result > [Moving Load] Group > Moving
Tracer > v% Beam Forces/Moments

2. Moving Load Cases: MVmin:MV-LM2
3. Key Element: 101

4. Parts: j

5. Components: My

loading condition @ SO RS s )
(corresponding moving Key tlement 0 @ 6. Check on Contour, Legend and Applied Loads.
load case and location) R — —— 7. Click [Apply] button.
that results in the Parts
maximum/ minimum @ : e -
force of a beam element. i o
The loading condition is c":'w""“ ' '
X y 2
converted into a static @ - e .
loading and produced as
a model file of the MCT Type of Display
type by clicking [Write GContour [l @legens [
Min/Max Load to File] @ B Aspiied Loscs [
button. Al
include Pl Factor
Maximum Value 406874e+02
j—
Wnite Min/Max Load to File
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Step 16-2. Moving load tracer

Display moving load location that results in the minimum
moment at the j-end of the element no. 101 due to the
“MV-LM3” load case.

ines nfl Surl. MVL Tracer Batch Conv

v.

O

Beam Forces/Moments

Moving Load Cases
@ MV min: MV-LM3 v
Key Element 0

Scale Factor 1000000

Parts

@ i V4 7]
4 [« ]

Components
Fx Fy Fz
@ My O My M2

Type of Display

Moving Load Analysis as per EN 1991-2

1. Main Menu > [Results] Tab > [Result Type] Group >
Analysis Result > [Moving Load] Group > Moving
Tracer > v% Beam Forces/Moments

2. Moving Load Cases: MVmin:MV-LM3

3. Key Element: 101

4. Parts: j

5. Components: My

6. Check on Contour, Legend and Applied Loads.
7. Click |[Apply] button.

™
wm
1 on

&

8 Contour ! @ Legena a

Applied Loads !

iInclude Psi Factor AN

Mamum Vaiue -6.5520e+03

Write Min/Max Load 10 File

B
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Moving Load Analysis as per EN 1991-2

Step 16-3. Moving load tracer

1. Main Menu > [Results] Tab > [Result Type] Group >

Display moving load location that results in the maximum ;{naly Sii R/\es l;{t = t[Moving Load] Group > Moving
reaction of the node no. 103 due to the “MV-LM1” load S =
case.

2. Moving Load Cases: MVmax:MV-LM1
3. Key Node: 103

Infl. Unes Infl Surl MVL Tracer Batcr

Feactons | | 4. Components: Fz

Moving Load Cases

e - 5. Check on Contour, Legend and Applied Loads.
Koy Nooe ( : )

Scale Factor 1000000 = 6- Click [Apply] button.

Components

@ . . °.
X MY Mz

8 g
g ]

Local (if defined) ()

L) =

8 8
Type of Display = 8 ‘
@lewr a O Legend B

QAppied Loacs [ s w s s

Incluoe Psi Factor

RA Lane(3)"  Lane(l) Lane (2)

Maxirmum Value 57676e+02

e - O

& Key Node: 103
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Step 17-1. Converting the moving load into a static load

Infl.Unes Infl.Surl  MVL Tracer Batch 1. Click [Write Min/Max Load to File] button.

Reactions 3 | 2. Click |OK] button.
B 3. Select File > Exit in the MIDAS/Text Editor.

MVmax: MV-LM v
Key Node 103
Scale Factor 1.000000
Components
FX FY OFZ
MX MY MZ

Cemriga borces
Resing e Acceieration Foroe

MO
- Adabons Dats.

Local (if defined)

T
ype of Display S B AVAA A TESRORS/ T

8 Contour ! Legend ! "f_": _
© Applied Loads [

- 01T
ox FORCE. LENGTH. MEAT. TEWMGQIVRE A Gt
M. M. BTD. C Open.. CedeO
nclude impact factor avERSICH Close
walld Sove Cutes
-s_ruung: r"w:.-;é"w Cazes Sove As...
Include Psi Factor NVRARNY-LNIFRI0), USER, |
Prat, Cobp |
USE-STLD. MVmaxNV-1N1F210) Prnt Preview |
ELEX_LIST % %[; B? TF}; o Pl P :] foge
L 15 N WOJ. O D2 2. B
143, BEAN ¥0 7040000000, =76 4. [] Hasder & Footer Setup
- RN gmeb g R b Xl : !
Maximum Value 5767 o » ot et o Sl 1 3 GRS
2 =ﬂ gmm o 2960000000, —0 #¥ g 0. 0 MNPt SIWFn 1172
2: LOAD ® 7040000000, | 9. 0.0
24 BEAM | COBLOAD 50 7040090000, | a 0. 8 DUMRINA STREIIIA
5. BEAX COBLOAD . "0 -1 0. 0.0 & e STTROMG 1172
S EE cEEa g R e £E
& EEAX CLMLOAD . 7040000000, - 0. 0.0 it l 3
29, BEM CONLOAD »0 7040000000 0,0 0
129, BEAM CONLOAD ¥ 7040000000 ° 0. 0.0
30, BEAM COMLOAD ¥ 7040000000 0, 0.0
31, BEAM COMLOAD. L 7040000000 -1 0 0o 0.0 8
32. BEAM CONLOAD ®0 7040000000, -] o 0. 0.0
X BEAN CoSLOAD L 7840000000 0 0 0,0 8
3 BEAN CONLOAD L 7640000000 0. DOH 0. 0.0
35. BEAN CONLOAD ¥O 7040000000 o 0 0. 0.0
36 BEAN CoNLoab 3 7040000000 0. 0.0
¥ EEAN CONLOAD . W0 7040000000 o 0, 0.0
38, BEaM CLELOAD 0 7040000000, 0. 0.0,
9. BEA CONLOAD. . B0 7040000000 0 0000 0. 0.0
. . . e BEAM CONLOAD ¥ 7840000000 0, 0.0
& Where moving load analysis has been carried oEE CSEM R S i & 33
44 BEAM CINLOAD ¥ 7040000000 0. 0.0
- 45 BEAN CONLOAD L 7040000000 - 0 0000000000 0.0.0
. . " 4 B comolp o B0 97eioetoons. -1y g osevnooso. 8 9l 0 8 =
h hich o
out, the moving load case, which produces (5 — =

the maximum or minimum results, is
converted into a static loading and produced
as the MCT type.
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Moving Load Analysis as per EN 1991-2
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Step 17-2. Converting the moving load into a static load

1. Main Menu > [Apps] Tab > = MCT Command Shell
2. Click & .
3. Select the file name “MVmaxMV-LM1Fz103.mct”.

j = 4. Click [Open] button.
e T e ——— @ “*II' 5. Click [Run] button.

—adls 6. Click [Yes] button.
i 7. Click [Close] button.
8. Click £ Perform Analysis.

BE cormeaoon o - T TN TN
*VERSION

5.4.0 |

“VERSION
7.0.0

SUNIT
7 FORCE, LENGTH, HEAT, TEMPERATURE
)8, M, BIU, C

CVlw
*VERSION
5.4.0
Anatysis/design resuits will e deleted.
*STLDCASE : Static Load Cases Continue?

: LONAME, LCTYPE, DESC
PMVmaxMV-LM1IFz103, USER,

*USE-STLD, MVmaxMV-LM1Fz103 @ E o
*BEAMLOAD : Element Beam Loads

; ELEM LIST, CMD, TYPE, DIR, bPROJ, D1, P1, D2, P2, D3, F3, D4, P4, GROUP

141, BEAM , CONLOAD, GZ, MO , 0.7040000000, =76.8, 0.0000000000, 0, 0, 0, 0, 0,
142, BEAM , CONLOAD, GZ, NO , 0.7040000000, -7€.8, 0.0000000000, 0, 0, 0, 0, 0,
€0, BEAM , CONLOAD, GZ, MO , 0.9050000000, =76.8, 0.0000000000, 0, 0, 0, 0, 0,
€1, BEAM , CONLOAD, G2, %O , 0.9050000000, -7€.8, 0.0000000000, 0, 0, 0, 0, O,
122, BEAM , CONLOAD, GZ, NO , 0.2960000000, -0.899987, 0.0000000000, 0, 0, 0, 0, O,
123, BEAM , CONLOAD, GZ, MO , 0.7040000000, -1.8, 0.0000000000, 0, 0, 0, 0, O,
124, BEAM |, CONLOAD, GZ, N0 , 0.7040000000, -1.8, 0.0000000000, 0, 0, 0, 0, O,
125, BEAM , CONLOAD, GZ, NO , 0.7040000000, -1.8, 0.0000000000, 0, 0, 0, 0, O,
126, BEAM , CONLOAD, GZ, MO , 0.7040000000, -1.8, 0.0000000000, @, 0, 0, 0, O,
127, BEAM , CONLOAD, GZ, NO , 0.7040000000, -1.8, 0.0000000000, 9, 0, 0, 0, 0,
128. BEAM . CONLOAD. GZ. NO . 0.7040000000. -1.8. 0.0000000000. 0. 0. 0. 0. 0.
cototie

=n ()
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Step 18-1. Check beam reactions due to the converted static load

1. Main Menu > [Results] Tab > [Result Type] Group >
Reactions Oeformatons Forces  Stresu Analysis Results > [Result Display] Group > Reactions >
< Reaction Forces/Moments

e Laon P orCes VAmenity v a
2. Load Cases/Combinations: STMVmaxMV-LM1Fz103

Load Caner. Combanator

ST Mvmav- v il ) [ 3. Components: Fg
- : 4. Check on Values and Legend.
Cormponents
@ X Y OFZ XV 5. Click [Apply] button.
e Y w MY

Local (1 Orfred)

Type of Ovphay
@ O vees a B Legera a

Arrow Scale |V actor 1 000000

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

1. click [
e m@:_ 2. Check on MVmaxMV-LMIFz103(ST).
- B 3. Click [OK] button.

Reaction Forces/Moments Node or Element Loadcase/Combination
o e O TS O s
st Mvmaaav-uniFzi03 v | [l v 10246 SW of Deck Siab{ST)
SW of Haunch(ST)
Step v SW of Forms(ST)
Select Type  Element Type v SOL Parapets(ST) /
R i ‘ I 2
TRUSS
FX FY OFZ FXYZ BEAM “ MV-LMI(MV 3l N\
PLANE STRESS m MV-LMI[MV max)
MX MY MZ O MXYZ PLATE m-m(‘m.mim
PLANE STRAIN ,. eplace 8 all)
. AXISYMME TRIC MV-LM2(MV:max)
SOuD e MV-LM2{MV:min)
Local (i defined) TENS-T - m_mmu, :
Type of Display LOS L *’ AT sphfemrary
Guaves [ Legend [}
Arrow Scale Factor 1.000000
l ox II Cancel I

X FY 73 ux MY uz
| | () wo ¥ an) m) xm) (im)
Vet 0.000000 [000000]  26696130) _ 0.000000) _ 0.000000|  0.000000
62 1000000]  260902532|  0.000000]  0.000000| 0000000
2| Mvmad 000000 000000 2672948 000000] 0.00000K 1000000 |
3 | Mvmad 000000 | 000000) 6253383 000000 000000
103 | MVmaxit 000000 000000  S76 75855 000000] 0,000000 000000
123 | MVmaxi 000000 000000 4618451 000000 0.00000C 000000
124 MVmaxs 0.000000 0.000000]  66253440|  0,000000]  0.000000|  0.000000
144 | MVmaid 0,000000 ©.000000| 405801635  0.000000|  0.000000]  0.000000
164 | MVmasit 0.000000 0000000 41.599560]  0,000000|  0.000000| 0.000000
165 | MVmaxi 0.000000° 0.000000 $1.804896|  0.000000]  0.000000 000000
185 | uvmaxil 0000000 0000000 125606723  0.000000|  0.000000]  0.000000
208 | uvmaxit 0,000000 0.000000 13.151248]  0.000000]  0,000000| 0000000
FX FY FZ
Soes %) %) an)
MV mad 0 000000 0 000000 1699 146051

& Reaction table due to static load case ‘MVmaxMV-LM1Fz103’
displays the concurrent reactions due to the moving load case
‘MV-LM1’ when the reaction of the node no. 103 is maximum.
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