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Moving Load Analysis as per EN 1991-2

. Bridge overview

Pier 1 Pier 2 Pier 3
= Bridge type: Straight bridge : : el
= Span length: 2@24 m : ' | o2
=Carriagewaywidth: 9.3 m | | | -

e 24m »le 24m ol
= Spacing of cross beams: 4.8 m ' ' '
Span 1 Span 2
a) Plan view
89.3m

Y

Slab thk.=20cm

G4 G3 G2 1

0.6m 3@E.Tm _0.6m

1) Cross section
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or Bridge and Civil ST 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 wi remaining area
w=9.3m n: = Int(w/3) = 3 3m w—-3xn=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, 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
Rems=ining ares Lane_C Lane_B Lana_A
0.3m|, am L 3m L am |
1 1 l l 05m 2m asm
|—\ ;I' :I' [
I |
Slab thk.=20cm =
=4 E3 G2 G
—=
asm | 2@2.Tm | asm
1—-|- Ll

MIDAS Information Technology Co., Ltd.




or Brifle Wl Moving Load Analysis as per EN 1991-2

Step 1. Open the model file.

@m 1. Click E .

Open 2. Select ‘Eurocode Moving Load.mcb’.
3. Click [Open] button.

Look in: |E} Eurocode Moving Load j cF EB-

L7 {Eurocode Moving Load, mch

& This tutorial is intended to introduce the functions of Moving

fa\ load analysis. Therefore the procedures of creating elements,
Fie name:  [Eucode Moving Loadmeb \ assigning static loads and boundary conditions are omitted
Files of type: | MIDAS /Civil Files [*.mcb) -l Cancel here.

Please refer to the online manual for the detailed usage.

Structure  ModefElement  Pro : 1. Load > Load Type > Moving load > Moving load code...
() Static Loads () Seismic (7) Settlement Etc. P @ 2. Moving Load Code: EUROCODE
O Termnp. fPrestress Q Canstruction Stage (_) Load Tables .
() Heat of Hydration 3. Click [OK] button.
Load Type @ing Load Code
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Moving Load Analysis as per EN 1991-2

% 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.

% Define Design Traffic Lin...

Lane Mame :
— Traffic Lane Properties
& \ﬁy
. T-a
Start End
a = Eccentricity
<€}) Eccentricity m 3)
‘Wheel Spacing: |2 m
Lane Width 3 m
@:)Uehicular Load Distribution
~ Lane Element @ Cross Bea
Cross Beam Group
(5: |Cross Beam |v] @
Skew

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

¢ Cross Beam group
comprises of all the
transverse elements.

(Stan 0 ) End[0 =ideq] ‘
Moving Direction
’7 © Forward  © Backward @ Both
Selection by
6 @ ¢ Points  © Picking  © Mumber
168 540 m
45. 0.0 m
—Operations
Add Insert Delete
E ) Fs
Mo Elemn %?ne)n !
1 i -0.4
2 [ix] -0.4
3 8 -04
7 % 09
Cancel Apply

O,

b

© 0O N o o1 A W DN

.Lane Name: Lane_A

. Eccentricity : -0.9 m

. \ehicular Load Distribution : Cross Beam
. Cross Beam Group: Cross Beam

. Selection by : 2 Points

. Click (0,0,0).

. Click (48,0,0).

. Click [OK] button.

Load > Load Type > Moving Load > Traffic Line
Lane > Add
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e A Moving Load Analysis as per EN 1991-2

Tip 1. \ehicular 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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Moving Load Analysis as per EN 1991-2

2 Define Design Traffic Lin...

Lane Marme

. |Lane B
— Traffic Lane Properies 1

S'l':art En

a = Eccentricity

|

3
d

!

Eccentricity

& Wheel Spacing: |2

Lane Width 3

m

& Enter the eccentricity
of a traffic line lane
relative to a traffic line
lane element. Traffic

1. Lane Name: Lane B

2. Eccentricity : -3.9m

3. \ehicular 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.

~Wehicular Load Distribution ) 93m
= Lane Elernent  ® Cross Be 3 line lane elements are « : .
Cross Beam Groun é defined as the reference | °*" |« n o o " am -
4 |CrDSS Beamn |T ] Remaining area asm | 2m Josm,
ko frame elements from q * ‘ ‘ g (I_‘
) L i Lane_C Lane_B Lane_A
(Staﬂlﬂ =) End[0 ildeg) which the eccentricity is — - |
Moving Direction measured.
[ © Forward © Backward @ Both |
. . G4 G3 G2 G1
@Selectiun by @ Inthis tutorial, the Referenc sement
@ 2 Points © Picking  © Mumber eccentricities are L o
30, -1.05, 0 m ) 05m | 06m
500 calculated as shown in . 29m
- m ) ) 6.9m N
po—— the right figure. . b .
add Insert Delete
Mo Elemn Effn%n'
1 52 -3.9 -
g gi ‘gg R IEY TR Y R Y (g e PR g Y g e Y T e e Y o e S Y (g e N Y (e Y e [ ] Y
2 85 58 [+
gyl fog ol gl Dt b g fog Jog ot T D T T o g g feg dog des by Jo b o feg fog feg fog Jeg b o oy oy
@ (a4 Cancel Apply @~ - ,\@
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or Bridge and CivillSHIEE Moving Load Analysis as per EN 1991-2

1. Lane Name: Lane C
2 Define Design Traffic Lin... 2 EccentriCity . '69 m
Lane Name : |Lane C (1 3. \ehicular Load Distribution : Cross Beam

— Traffic Lane Properties ————

. . 4. Cross Beam Group: Cross Beam
t/ 7/T-a 5. Selection by : 2 Points
2

Start End )
6. Click (0,0,0)
7. Click (48,0,0)

a : Eccentricity

Eccentricity

Wheel Spacing: |2

Lane Width |3 8. Click [OK] button.
~Wehicular Load Distribution
~ Lane Element @ Cm@
Cross Bearn Group
@ |Cross Beamn |v]
Skew

(Start 0 =) End[0 =[deg]‘

toving Direction
’7 © Forward  © Backward @ Both
~aelection by
@ 2 Points  © Picking © Mumber
4.2, -1.05, 0 m
45,10, 0 i @ g m—lg_@
~Operations
add Insert Delete
ol Eam Eccen. R e o PP R o P e e ) e e o ) ) ) e
{mn} L .
1 g2 -5,9 B
= a5 4 tgligligligligligioliglioliglialigliglialialigligioligliofighafighalizliolialioliolioliofioliafiohiafizliolialis
3 g4 -6.9 = -
4 5 6.3 RN IR SRR RN R R R R R RR R RS DR SR DR T T I Y N O R L IO R LN L R L O |
oK Cancel Apply
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¢ Define Design Traffic Lin...

Lane Mame : |HA

— Traffic Lane Properties

y

Start End

a i Eccentricity
Eccentricity  :|-8.55 m
Yheel Spacing: |0 m
Lane Width 3 m

~Wehicular Load Distribution
~ Lane Element
Cross Beamn Group

|Cross Beam

=)

Skew

© Cross Bea% 5 )

(Stanﬂ 55 End[0 =[deg]‘

Maoving Direction
’7 © Forward © Backward

@ Both

“ Picking  © Mumbe

—oelection by
@ ® 2 Points
p7.6, -0,525, 0

r

.@ ’

m
48, 0.0 m
~Operations
Add Insert Delete
Eccen,
Mo Elem () —
1 82 -8.65
2 83 -8.65
3 84 -8,55
g % .55
Cancel Apply

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. \ehicular 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.
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oad

Step4. Define vehicular |

(Case 1. Check Load Model 1)

¢ Define Standard ¥ehicular Load

Moving Load Analysis as per EN 1991-2

WPV RV T

£QiQik : Tanderm Systerm,Qik
Grgigik : UDL System, gik

Dynarmic amplification factor included

—%ehicular Load Properties ( 2
N
Yehicular Load Mame : |L0ad Madel 1 |
Vehicular Load Type |Load Model | |+ | /)
N—
OLiik ik
1 l Olgigik

¢ ) Tandem Systern DL Systemn
Location ﬁjustment &xle Loads | Adjustment | Uniformly Dist,
Factor (kM) Factor Loads (kM/mz)
Lane Murnberl 1 300 1 g
Lane Mumberz 1 200 1 25
Lane Murmber3 1 1an 1 2k
Other Lanes &
Rermaining Area u u ! 25
ctnr for Tandermn Systermn
¥ factar for UDL System
O
oK Cancel Apply

1. Load > Load Type > Moving Load > \Wehicles > Add

Standard

2. Standard Name : EN 1991-2:2003 — RoadBridge
3. \khicular 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 ¥factors for road bridge

Symbol ¥ b 21 ¥,

TS 0.75 | 0.75 0

(LM 1+p%:i|§strian or ubL 0.40 0.40 0
le-track | i

elerackiont cyI:Ieed-:f;::II?ro;ds 0.40 0.40 0

grlb(Singleaxle) 0 0.75 0

gr2 (Horizontal forces) 0 0 0

gr3 (Pedestrian loads) 0 0 0

gr4 (LM4-Crowd loading) 0 0.75 0

gr5 (LM3-Special vehicles) 0 0 0

10
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e ad GO I Moving Load Analysis as per EN 1991-2

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

1. Load > Load Type > Moving Load > Moving Load
Cases > Add

. Load Case Name : MV-LM1

. Select Load Model : LM 1, FLM 1

. \khicle : Load Model 1

. Select Lane_A, Lane_B, Lane_C and RA.
.Click ->].

. Select RA.

Click ==/,

. Click [OK] button.

& Define Moving Load Case

Load Case Name :

Description :

~Select Load Model
® LM 1, FLM 1

~ LM 2,34/ FLM 2,3.4 / Footbridge
3 ) ~uia3mun

© LMIT & 3 Multi (Straddling)
= Railway Bridge

lgnore W Factor:

@: _Load Case Dats % Define Moving Load Case
Wehicle : i Load Model | Load Case Name : y-LM1

Description : | |

Select Load Model
® LM 1. FLM 1
Z LM 23,4 /FLM 2,34 / Footbridge

I::l 1 & 3 Mult

1 & 3 Multi (Straddling)
Railway Bridge

—&ssignment Lanes

© 00 N o o A WD

Line of Lanes Selected Lanes

& Load Model 1 should be applied to each notional lane and to
the remaining area. Load Model 1 is applied only to the

lgnore W Factor:

~Load Case Data

Vehicle: |Load Model | v unfavorable parts of the influence line, longitudinally and
oK e transversally.
—&ssignment Lanes
Line of Lanes et R i g

Lane & A&
Lane B
lLang

= -

< <

9
OF Cancel Apply
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e i R Moving Load Analysis as per EN 1991-2

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

1. Load > Load Type > Moving Load > \ehicles > Add

S Standard

Standard Name 2. Standard Name : EN 1991-2:2003 — RoadBridge
( [EN 1931-2:2003 - RoadBridge [+
TRV AT y— @ 3. \khicular Load Type : Load Model 2

Wehicular Load Mame |L0ad taodel 2 | )

Vehicular Load Type [Load Model 2 = 4. Click [OK] button.
3)
b0k ¢ Load Model 2 (LM2) : Asingle axle load applied to specific
| tyre contact areas which covers the dynamic effects of the
"""""""""" bk + Shale Ax Load normal traffic on short structural members.
Qak = 400 kM
Dynarnic armplification factor included

@ Adjustment Factar l:l - - - -
W factor : @ 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.

@ oK Cancel Apply

12 MIDAS Information Technology Co., Ltd.




Step7. Define moving load case

(Case 2. Check Load Model 2)

% Define Moving Load Case

Load Case Mame

Description | |

Select Load Model
LM 1L FLM
Lk 2,34/ FLM 2,3.4 / Footbridge
3 LM 1 & 3 Multi

LM & 3 Multi (Straddling)
~ Railway Bridge

lgnore ¥ Factar:
~5ub-Load Cases

~Loading Effect
~ Combined ® Independent

% Sub - Load Case

Wehicle Scale Lanel

Moving Load Analysis as per EN 1991-2

~Load Case Data

Vehicle YL:Load Model 2

=)

®

Min, Murnber of Loaded Lanes : D
Max, Number of Loaded Lanes

®

oK Cancel | _

~Assignment Lanes
Add Modify EN N storilanes (8 ) Selected Lanes

Lane A
Lane B
Lane C
R

Cancel

1. Load > Load Type > Moving Load > Moving Load
Cases > Add

. Load Case Name : MV-LM2

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

. Vehicle Class : VL:Load Model 2

. Max. Number of Loaded Lanes: 1

. Select Lane_A, Lane_B, Lane_C and RA.

Click ==].

. Click [OK] button.

10. Click [OK] button.

O© 00 N O O B w DN

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

13
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Step8. Define vehicular load

= Define Standard VYehicular Load

Standard Name

Moving Load Analysis as per EN 1991-2

’7 |EN 1991-2:2003 - FoadBridge |v
[
—Vehicular Load Properties (\2/

Yehicular Load Mame : . |Load Model 3 (3600200

Yehicular Load Type © |Luad Model 3 (3600,/200) |v

Lane Special Wehicle Load : 2 Load Case Analysis

= 3600,/200 - 3600,/200/200
P D |~ P D |~ P D
Nl (kny (m)E‘ Nol (kn) (m)j Nol (k) | (m)
1 2000 15| _ 1 200f 15| _
2 2000 1.5 2 2000 1.5
3 2000 1.5 3 2000 1.5
4 2000 1.5 4 2000 1.5
5 2000 1.5 5 2000 1.5
B 2000 1.5]v] B 2000 1.5

| Dynamic &mplification Factor
@ Auto ~ User Input
f=1.40-L /800 (1<=p<=1,401

(4)

—/

(o] 4 Cancel Apply

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

1. Load > Load Type > Moving Load > \Wehicles > Add

Standard

2. Standard Name : EN 1991-2:2003 — RoadBridge
3. \khicular 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 thistutorial, special vehicle is assumed to move at normal

speed.

Applicable Axle—lines in midas Civil

Axle-lines of 150kN

Axle-lines of 200kN

Axle-lines of 240kN

Available

Available

Not Available

14
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Moving Load Analysis as per EN 1991-2

Step9. Define moving load case

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

% Define Moving Load Case.

€

Load Case Mame PeAh-LIA3
Description : | ( 2
~Select Load Model
“oLM 1L FLMA

& LM 1 & 3 Multi
LM & 3 Multi (Straddling)
~ Railway Bridge

S LM 234/ FLM 2.3.4 / Footbridge

Ignore w Factar:

~Load Caze Data

% Define Moving Load Case

LM e

Load Model 1

Load Case Mame FW-L M3
LM3 : Load Madel 3 (3600/2C
Description : | |
presigment Lonee Select Load Model
Line of Lanes Selected Lanes  Rel LML FLM 1
Lane & - .
Cane B Lk 2,34 F FLM 2.3.4 / Footbridge
Lane C LM 1 & 3 Multi
A& [E| :7) LM1 & 3 Multi (Straddling)
Railway Bridge
- <
lgnore W Factor:
—Load Case Data
LM : [Load Model 1 [+]
£ Sancel LM3 : [Load Model 3 (600/200) | |

1..Load > Load Type > Moving Load > Moving Load
Cases > Add

. Load Case Name : MV-LM3

. Select Load Model : LM 1 & 3 Multi
.LM1 : Load Model 1

LM3 : Load Model 3 (3600/200)

. Select Lane_A, Lane_B, Lane_C and RA.
.Click =],

. Select RA.

.Click =]

10. Click [OK] button.

2
3
4
5.
6
7
8
9

% Load Model 3isappliedto Lane_A,Lane B or Lane _C.

—&ssignment Lanes

Line of Lanes

Selected Lanes  Remaining &rea

Lane & i) |
Lane B L
Lane C

= -

ES -

Cancel

Apply

15
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or Bridge and CivillSHIEE Moving Load Analysis as per EN 1991-2

Key
Axle-line of 150 or 200kN
X: Bridge Axis direction

(1) Lane 1
(2) Lane 2
25 m
5 Standardized vehicle
256 m .
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 withits frequent values.

16 MIDAS Information Technology Co., Ltd.




Step10. Moving load analysis option

% Moving Load Analysis Control Data:

— Truck/Train Load Contral Option

Moving Load Analysis as per EN 1991-2

1. Analysis > Analysis Control > Moving Load

~Load Point Selection

2. Frame : Normal + Concurrent Force

@ Influence Line Dependent Point = &l Points

3. Displacements Group : Results

~Influence Generating Points

mI:uerfLine Element : 3
= Distance between Paints : m

4. Forces/Moments Group : Results
5. Click [OK] button.

—&nalysis Results

@ Number/Line Element : Assign the number of reference

pointson a line element for moving loads and drawing

Plate Frame
© Center N Mormal
@ Center + Modal Mormal + Concurrent Force
stress Calculation ¥ Combined Strass
Calculation

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.

—Calculation Filters

% Normal + Concurrent Force : If the output of concurrent

« Reactions

@ o Al ~ Group
Displacements
@ o A Y

« Forces/Moments

o Al “~ Group : |:|_T_J

forces for max and min values is required for moving load
analysis, select /Normal + Concurrent Force_ .

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.

@ (1] 4 Cancel

[Structure Group: Results]

17
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or Bridge and CivillSHIEE Moving Load Analysis as per EN 1991-2

Step 11. Perform analysis

1. Click B3 .
Step 12-1. Shear force diagrams
1. Results > Forces > Beam Diagrams...
(Beam Diagrams =l 2. Load Cases/Combinations : Mvall:MV-LM1
%) MVmin : The Load Cases/Cnmbination@—
A e Zéwaax: My-LM1 LJ 3. Components : Fz
tep - ; ) ; ;
resulting from - 4. Display Options : Solid Fill
the V-Eh|C|e |0ad —Components 5. Check on Contour, Legend.
applied to the Part
~ Fx N 1
structure. “Fy  eFz o Fyz 6. Click [Apply] button.
3 T My oMz T oMyz
¢ MVmax: The - o e
maximum force Display Options EEs
resulting from o “ Mo Fill P
- 5 P i -~ ' H 36038524002
the vehicle load . .| ]DD';;DE A o
. cale: s 2.30300e+002
applied to the (4 .
~Type of Display N\~ i
StrUCture- | Contour |, Deform ... 12012884002
YWalues ., |« Legend .. iﬁﬂiﬁiiﬂi
& MVall: Both Animate |, Undefurmed<:5> S 345100-009
maXimum and Mirrared |, Cuick Wiew
minimum force — Qutput Section Location
resulting from = Teem
the vehicle load = o
- pply CIDSE E:E E:}ZEIZDIZ
app||9d tO the @ @E VI!II—D]REEHI]]I
structure. L

4 ' Model View / 3

18 MIDAS Information Technology Co., Ltd.




Step 12-2. Shear force tables

IBeam Diagrams LID @

Load Cases/Combinations

[l p-Leg

=

Skep I
¥ Max/Min Diagram

-]

— Components

Part ITntaI

" Fx My

= Py * Fz o
= My = Mz i

[~ Show Truss Forces
I~ omly Truss Forces

=]

Fyz
Myz

Moving Load Analysis as per EN 1991-2

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

% Records Activation Dialog
| MNode or Element | Loadcase,/Combination Part Murmnber
all None Inverse L R W Part i
T 1Part 174
Element [ |Mtot45 | CMY-LMIEMYmin) ClPart 2/4
CIMW-LMECM W all) [JPart 374
Select Type CIMY-LM2(MY:mas) wPart |
(Element Type oA OMv-CMzidyiming
TRUSS - [CIbAY-LI3C MY all)

Delete [CIMY-LIM3MY imax)

EEQRI."E STRESS
PLATE = MWLM 3 min)

—Display OFItiDI'IS PLAME STRAIM Replace
AxISYMMETRIC
= Exact Mo Fil SOLID Intersect
&5 Paints " Line Fil
Scale: [1.000000 & Solid Fill
OK Cancel
Axial Shear Shear=z Torsion koment— tdoment-z
Elem Load Part P CRH) 4 (kN CkM-m) (Icrqj-m)sII (kM-m)

79 b —Lhd1 I[39 0,00 0,00 0,00 0,00 -0,00 0,00
79 Mw-LM1 | J[B0 0,00 0,00 118,98 0,00 11,87 0,00
80 M*%—Lk1 1[40 0,00 0,00 0,00 0,00 -0,00 0,00
80 MW-LM1 | J[81 0,00 0,00 118,98 0,00 -11,87 0,00
81| MW-Lhi1 141 0,00 0,00 0,00 0,00 0,00 0,00
81 [Mv-LM1|  J[82 0.00 0,00 115,74 0.00 11,55 0,00
B2 | M%-Lh1 1[4z 0.00 0.00 -357.52 -9,52 0,00 0,00
B2 MY-LM1|  J[43 0.00 0.00 -357.52 -9,52 429,02 0,00
53 M%-LM1 1143 0,00 0,00 -330,53 -8,68 425,57 0,00
53 Mw-Lh1 | J[44 0,00 0,00 -330,53 -8,68 795,74 0,00
84 | % —Lhd1 1[44 0,00 0,00 -304,39 8,85 794,33 0,00

3 84 MY-LM1 | J[45 0,00 0,00 -z04.z0 EES 1111,87 0,00
85 |M*-LM1 I[45. 0,00 0,00 278,64 10,91 1106,92 0,00
85 MW-LM1|  J[46 0,00 0,00 278,64 10,91 1369,88 0,00
86 | M%—Lhi1 I[46 0,00 0,00 241,84 -6,77 1369,88 0,00
86 MW-LM1|  J[47 0.00 0,00 -241,54 -6.77 1563,96 0,00
57 M%-LM1 147 0.00 0.00 -218.25 B.71 1559.67 0,00
57 MY-LM1|  J[45 0,00 0,00 —-215,25 6,71 1703, 76 0,00
55 | b %—Lhd1 1[4 0,00 0,00 —-195,63 7,90 1700,05 0,00
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or Bridge and Civil ST 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.

Axial Sheary Shear-z Tarzion Moment-y Moment-z
Elem | Load Part e ‘ (RN kN ‘ (kN m) ‘ (kM-m) (kM- ‘
» 73 IR I[38] 0,00 0,00 0,00 0,00 -0,00 0,00
79| Myv-LM1| J[50] 93 0,00 -11,87 0,00
30 MY-Lh1 | I[40] Copy i 0,00 -0,00 0,00 lterns to Display Load Cases to Display
80 MY-LW1|  J[B1] Find... Ctrl+F  R98 0,00 -11,87 0,00 Rt i=) B 1EhAN Al |
81 | MY-Lki1 1[41] 0o 0,00 0,00 0,00 CIMY-LM1EMY rmax)
81 MW-LM1|  J[82] Sorting Dialog... 74 0,00 -11,55 0,00 CIMY-LM MY :mind
82 MV:LM‘I 1[42] Style Dialog. . 52 :9.52 0,00 0,00 CIMV-LM2ZEM 3l
B2 MW-Lh1|  J[43] 52 9,52 429,02 0,00 JMament-y CIMY-LIM2(MYman)
53 Mw-Lh1 10431 Show Graph... a3 -G.68 425,57 0,00 Moment-z CIMY-LM2(MY:mind
83 MYW-Lhi1|  J[44] 83 -8.68 798,79 0,00 OMY-LI3M el
54 |Mv-LM1|  1[34] Activate Records... 39 8,85 794,33 0,00 COMV-LI 3V iman)
54 MYW-Lhi1|  J[45] 39 8,85 1111,87 0,00 OMY-LIM3M Y mind
85 MWV-Lh1|  1[45] Epait o By 54 10,91 1106,92 0,00
85 MY-Lkd1  J[4E] — Wiey by Load Cases... B4 10,51 1369,85 0,00
86| MV-LM1|  I[46] it oy T i) T 84 -6.77 1368,88 0,00
B6 Myv-LM1| 4TIl 2 84 -6.77 1563,96 0,00 - p—
| ancel
57 |Myv-LM1|  1[47] Dynamic Repart Table. ., 25 6,71 1558,67 0,00
AT M-I ML TRl 75 A7 1703 7R nnn
Axial Sheary Shear-z Tarsiaon Moment-y Mament-z
Q Calculate the Elem Load Part | Component ) | kM ‘ (kM) | CkN-m) ‘ kM- m) | £kN-m) |
corresponding member 82 |Mv-LM1|  I42] Shear-z 0,00 0,00 -357.52 4,05 0,00 0,00
52 MW-LM1 J[43] Shear-z 0,00 0,00 -357.52 -4, 06 429,02 0,00
forces under the ] 83 | kWL 1 1[43] Shear-z 0,00 0,00 —330,83 -1,66 396,95 0,00
ong 83 | hW-Lhd1 J[44] Shear-z 0,00 0,00 —330,53 -1,66 793,97 0,00
conditions where the G4 Myv-Lh1 | 1[44] Shear-z 0,00 0,00 -304,39 0,24 728,67 0,00
- 34 | hW-Lkd1 J[45] Shear-z 0,00 0,00 —304,39 0,24 1094,14 0,00
maximum and 85 mW-Lk1 1[45] Shear-z 0,00 0,00 -278,64 247 999,05 0,00
Ara 85 hW-Lhd1 J[48] Shear-z 0,00 0,00 —275 64 247 133345 0,00
minimum member «[»\Result By Max Yalue—[Beam Force] / <]
forces occur at each d__\Result By Max Yalue-[Beam Force]
pOSItIOI’].
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Moving Load Analysis as per EN 1991-2

Reactions Deformat..,
@Eeam Diagrams |v ]
~Load CasessCombinations
[Mymaz: My-LI1 =] -
Step | =
il
— Components
Part |Tata| |v]
® Fx M
3 “ Fy ® Fz = Fyz
@ My o Mz oo Myz
—Display Options
O Mo Fill
@ 5 Points = Line Fil
Scale:[1 oogooc| | @ Solid Fill
4
—Type of Display —————————
«| Contour |, Defarm ...
Yalues « Legend |,.,
Anirnate |, Undeforrmed @
Mirrared .. Quick View
— Dutput Section Location
vl

Apply Close
® ™ =la

1. Results > Forces > Beam Diagrams...

2. Load Cases/Combinations : MVall:MV-LM1
3. Components : My

4. Display Options : Solid Fill

5. Check on Legend.

6. Click [Apply] button.

MIDAs/Ciwal
-k P03T-FROCESSIR
BEA DLAGRAT
AORENT-y
18471324003
16782124003
1511292003
13433724003
11758422003
1007522003
8.39603=2002
6.716832002
50376224002
3.35841e:002
16782108002
0.0000022000

Mpax: MV-1A1

HiX 90

NN : 2L

FIIE: 13

THIT: EN-m

DATE: 07/23/2012
VIEW-DIFECTION
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or Bride et Moving Load Analysis as per EN 1991-2

Step 14. Reactions

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

SEEWWl Deformat,.. Forces  Stresses 2. Load Cases/Combinations : MVmax:MV-LM1
|Hea|:ti|:|n Forces/Moments |'r ] 3. Components : Fz
Load Cases/Combinations 4. Check on Values.
2] Mymax: MY-LM| ) . 5. Check on Legend.
Csw 5 |
Companents (3) 6. Click [Apply] button.

OFX OFY @F  FENE
O MR O MY O MZ O MEYZ

MIDAS/Civil

. . F Be ~ B POST-PROCESSOR

Local {if defined) i
FORCE-Z

Type of Display . FeacTIOg

BODE= 205
FI:  3.2099E+002
<4 « Yalues ... |« Legend |, @ s

Arrows Scale Factar: |1,000000 =

@ Apply Close
&|s

FZ: 5.7945E4002

Mrm: NV-LN1

X : 103

MIN : 205

FILE: 13

UHIT: &N

DATE: 07/23/2012
VIEF-DIRECTION

t

hiad
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egrated SoltICiEE Moving Load Analysis as per EN 1991-2

Step 15. Influence lines

1. Results > Influence Lines > Beam Forces/Moments...

I iMRG=E Infl, Surf, ML Tr... Batch C... 2 Key El ement: 101

Bearn Forces/Moments * | .. .
| Ad 3. Parts: j
Line/Surface Lanes
[LAME all v /2\ 4. Components: My
: 101
Key Element: 101 |\ € 5. Check on Legend
Scale Factor: 1.000000 .
6. Click [Apply] button.
Parts
B i o144 R P
3) o ¥ e |
Cormponents e 3k e
~ Fu o Fy ~ Fz BN
gy o M« @My @M N
Twpe of Display AT
7 ...| [ Legend iy
Yalues e
Include Impact factor osmoesme
Write to File. .. e , e o . s
@ Apply Close il . - L.m
DAEi E:.;:]}ZIHZ
‘u!-v
& Key Element: 101
e;s e;s eis
E‘S E‘S Eli
E‘ﬁ E‘ﬁ Elﬁ
& o C
i-end j-end
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DA or Bridge and et Moving Load Analysis as per EN 1991-2

Step 16-1. Moving load tracer

Display moving load location that resultsin the minimum | 1. Results > Moving Load Tracer > Beam Forces/Moment
moment at the j-end of the element no. 101 due to the 2. Moving Load Cases: MVmin:MV-LM2
“MV-LM2” load case.
3. Key Element: 101
1nfl Lines Inl, Surf, [CUREI Eatch C... MG
Trace and graphicall
@ i 9 p y |Beam Forces/Moments |v] 5. Components: My
display the vehicle .
loading condition 4—“"”‘*'”9 Load Cases 6. Check on Contour, Legend and Applied Loads.
_ ) C Mymin: My-LM2 v
I(COLVGSpondlg? mot\{lng 2/ Key Element: 7. Click [Apply] button.
oad case and location
. ) Scale Factar:
that resultsin the
i ini —Parts
maximum/ minimum B PR P— e
force of a beam element. <4\ o ¥E e —
The loading condition is —/ Components som
converted into a static o Fx @ R @ Fz B
) ~ O My @ My - Mz i
loading and produced as 5) usean
. Type of Display Lomtsoann
a model file of the MCT @ Contour (L) @ Legend [ e
type by clicking [Write 6 ¥ Applied Loads :i;?::;:m
Min/Max Load to File] % l o
button. =
‘rite MinfMax Load to File ot ‘!_,

@ Apply Close
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or Bride et Moving Load Analysis as per EN 1991-2

Step 16-2. Moving load tracer

Display moving load location that results in the minimum 1. Results > Moving Load Tracer > Beam Forces/Moment
he j- f theel .101 h . .
moment at the j-end of the element no. 101 due to the 2. Moving Load Cases: MVmin:MV-LM3

“MV-LM3” load case.
3. Key Element: 101

Infl, Lines Infl. Surf. QECIMMEAM Eatch ...
4. Parts: |
==

|Beam Forces/Moments

5. Components: My

oving Load Cases

2 Jiymin: My-LM3 *) 6. Check on Contour, Legend and Applied Loads.
g |
Key Element: 101 | 7. Click [Apply] button.
acale Factor: 1, 000000
P =BVL o1 [ [T I -
¥4 e | =
Cnmpunenta rm
» F>< o Fy R H i

@ My o Mz

ype of Display
« Contour ., [« Legend ., ?

&pplied Loads

b
-
-

Maximum Yalue ;| -5 B325e+003

Wy'rite Min/Max Load to File

@ Apply Close
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Moving Load Analysis as per EN 1991-2

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

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

2. Moving Load Cases: MVmax:MV-LM1

case. .
3. Key Node: 103
|Heactiuns |v]
~Moving Load Cases 4. Components' Fz
| MVma: My-LMI =) 5. Check on Contour, Legend and Applied Loads.
Key MNode: _1 03 .
(2) 6. Click [Apply] button.
Scale Factar: 1000000 @
e, s
—Components ? § BT
e St
SOMX O MY O Mz e
@ Local (i defined) g % 32:?5522;331
~Type of Display i
« Contour |,,, #«/Legend ., . . 1o o e
< tpplied Loads e i i G
Maximumm Yalue : |5 79452+002 . T ® by D—ﬁ?mu;ﬁéﬂ;
RA Lane (3) Lane (1) Lane (2) oo «t
Wirite MinfMax Load to File iz i 5;,”:7?&
@ Apply Close: — aAuf;i;::t
& Key Node: 103 o
s;s s;s sis i
¢ o8 ¢
| Npde N gos | o ot
gs gs VIEW-DIRECTION
| | | s
& & & .
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or G A . Moving Load Analysis as per EN 1991-2

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

Reactions = 1. Click [Write Min/Max Load to File] button.
~Mowing Load Cases———————— 2. Click [OK] button.
(Miimar: VLM v 3. Select File>Exit in the MIDAS/Text Editor.

Key Node:
Scale Factor: 1,000000

g MIDAS/Text Editor - [MVYmaxMY-LMIFz103]

~Components - — :
(5% o Ry & F7 @Elle Edit  Miew Window Help - |8 x
N N DEHERE| B2 & 2 - B4t ihl=-Alrf@FsemaR|(T
Mx M\TJ MZ 0001 kVEHSION =
. . 0002 4, =
Laocal (if defined) = S
00 SVERSION
~ Type of Display ————— ooos
0007 +UN1 | |
« Contour |, [« Legend .. o002 ; FORCE, LENGTH, HEAT, TEMPERATURE
ocooa KN, M, BTU, C
+ &pplied Loads .. o .
002 5.4.0

Maximum Yalue : m

Loads
A, bPROJ, DI, P1, D2, P2, D5, P3, D4, P4, GROUP
HO .

it Mi - SN0 . 0i70dbooOo0. -7E.8.  000OOOOOOO0C. O. 0. O, 0. O
1 Wirite: MinfMax Load to File MO 070400000000 -v6.8.  0.0000000000. O 0. 0. O, O
o WO . 0.9080000000 768, 000000000000 O, O O O O,
o WO . 05050000000, -76.8, 000000000000 O, O 0, O, O,

SN0 . 0.29A0000000 -0.696471,  0.0000000000, O, O, 0. O, O,
= o N0 . 0.7040000000 1.8, 0.0000000000. 0. 0, 0. 0. O,
2. SN0 . 0.7040000000 -1.8, 000000000000 0. O O O O,
. SN0 . 0.7040000000 -1.8, 000000000000 0. O O O O,
Apply Close £ GZ. N0 . 0.7040000000. 1.8, 0000000000 00 O, 0. 0. 0.
o, GZ. N0 . 0.7040000000. 1.8, 0000000000 00 O, 0. 0. 0.
S GZ. N0 . 0.7040000000. 1.8, 0000000000 00 O, 0. 0. 0.
2. GZ. N0 . 0.7040000000. 1.8, 0000000000 00 O, 0. 0. 0.
GZ. N0 . 0.7040000000. 1.8, 00000000000 0 O 0. 0. 0.
EI GZ. N0 . 0.7040000000. 1.8, 0000000000 00 O, 0. 0. 0.
132 GZ. N0 . 0.7040000000. 1.8, 0000000000 00 O, 0. 0. 0.
13 G2 N0 omapoooor -E Dooooowo o o 0 O O
& Where moving load analysis has been carried 135, GZ NO .  0.7040000000, -1.§.  0.0000000000, 0, 0. O, O, O,
B e MM el CEmENoT fEmMELLOE

1 H 0041 . . . a . . E ) =) . . i i ' ' ' x
out, the moving load case, which produces . .
Ready Ln0/329. Cal 1 UM A

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

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

& MCT Commant

Insert Data

Delete Data

|E) 13, Maving load analysis as per E[|v] e Bk E-

3

MymasMy-LMIF2103 w

D OEN: |
M2 HAD:  |[MCT Files(smct) |

S HESE EIR

27

54

@
T/
b l

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 @ .

ommand Shell

B"‘l Il | coromnand or Dt :

FHODE) -

FTYERSTON =
5.4.0

Insert Command | Insert Data Delste Diata

FTWERS ION
7.0.0 |

*UNIT
: FORCE, LENGTH, HEAT, TEMPERATURE
KN, M, BTU, €

FTYERSTON
5.4.0 ': Analysisidesign resulks will be deleted.
*STLDCASE ; Static Load Cases L] Continue ?

; LCHNAME, LCTYFE, DESC
MimaxMV-LHN1Fez103, UIER,

FTUSE-STLD, MVmaxMV-LM1Fz103

*BEAMLOAD ; Element Beam Loads
; ELEM_LIST, CMD, TYPE, DIR, hPROJ, D1, P1, D2, P2, D3, P3, D4, P4, GROUP
141, BEAN ., COMLOAD, GZ, HO , 0.7040000000, -76.8, 0.0000000000, O, O, O, 0, O,
142z, BEAMN ., COMLOAD, GZ, HO , 0.7040000000, -76.8, 0.0000000000, O, O, O, 0, O,
60, BEAM ., COMLOAD, GZ, HO , 0.9050000000, -76.8, 0.0000000000, O, O, O, O, O,
61, BEALN ., COMLOAD, GE, HO , 0.9050000000, —-76.5, 0.0000000000, O, O, O, O, O,
izz, BEAN ., COMLOAD, GE, HO , 0.290000000, -0.599957, 0.0000000000, O, O, O, O, O,
123, BEAN ., COMLOAD, GE, HO , 0.7040000000, -1.5, 0.0000000000, O, O, O, O, O,
1z4, BEALN ., COMLOAD, GE, HO , 0.7040000000, -1.5, 0.0000000000, O, O, O, O, O,
125, BEAN ., COMLOAD, GE, HO , 0.7040000000, -1.5, 0.0000000000, O, O, O, O, O,
" 26, BELM ., COMLOAD, GZ, HO , 0.7040000000, -1.8, 0.0000000000, O, O, O, O, O,
\?, BELM ., COMLOAD, GZ, HO , 0.7040000000, -1.8, 0.0000000000, O, O, O, O, O,
ES ., BEAM ., COMLOAD, GZ, HO , 0.7040000000, -1.8, 0.0000000000, O, O, O, O, 0O,
., BEAM ., COMLOAD, GZ, HO , 0.7040000000, -1.8, 0.0000000000, O, O, O, O, O, -
Run | Clear GotaLine : Close él
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Moving Load Analysis as per EN 1991-2

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

W=Emima Ceformations Forces  Stresses

|Hea|:tic|n Forces/Moments |v]

Load Cases/Combinations
2 ) 5T: MVmasMy-LMIFz10 ¥ | ...

Step | LL]

Components
@ T FX oFY @FZ o FxYZ

S O MY O ME T MEYE
Local {if defined)

Type of Display
< 4 >¢ Values ... |« Legend |,
Arrow Scale Factor: | 1,000000

@ apply Close
=1E-1

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

2. Load Cases/Combinations: ST:MVmaxMV-LM1Fz103
3. Components: Fz

4. Check on Values and Legend.

5. Click [Apply] button.

H gase

Rl

MIDAS/Civil
POST-PROCESSOR

REACTION FORCE

FORCE-Z

MIN. REACTION
NODE= 208
Fi:  1,3LSIE+001

MAX. REACTION
NODE= 103
Fi: 5.767EE+002

STz MVnaxIV-LULF-

M r 103

mIN : 205

FILE: 13 Eurocod~

TNIT: KN

DATE: 07/23/2012
VIEW-DIRECTION

X:-0.483 t

£: 0,259
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or Bridge and Civil ST Moving Load Analysis as per EN 1991-2

EEmymgl Deformations  Forces

1. Click ..|.

Reaction Forces/Moments v | .- 2. Check on MVmaxMV-LM1Fz103(ST).
Load Cases/Combinations ;
! | 3. Click [OK] button.
ST MymaxMyY-LMI1Fz1 17 [ [
Step| |7.|
- Fix e Fz b b Mz
Components Hode | Load (kN ‘ {kN) ‘ (kN) ‘ {kN-m) ‘ {kN-m) ‘ (kN m} ‘
Fy FY @& FZ FayT 2 b ma: 10, 000000 10,000000 25,695130 0,000000 10,000000 10,000000
B2 Mymaz {0, 00060 {0, 000000 260, 902552 0, 000000 {0, 000000 {0, 000000
Ma & MY 0 MZ M2 82 Mymazx 0,000000 0,000000 22 872048 0000000 0,000000 0,000000
Laocal (if defined? 83 Mymax 0,000000 0,000000 B2,535833 0000000 0,000000 0,000000
10% MY ma i, 00000 {0, 000000 576, 755556 0, 000000 {0, 000000 {0, 000000
Type of Display 125 MYmax 0,000000 0,000000 46,164514 0,000000 0,000000 0,000000
124 Mymax i, 00000 {0, 000000 B, 255440 0, 000000 {0, 000000 {0, 000000
Yal L d —
o Yalues || lLegend |,.. 144 | MY max 0,000000 0,000000 405,501633 0,000000 0,000000 0,000000
. [1.000000 164 My mazx 0,000000 0,000000 41599590 0000000 0,000000 0,000000
Arow Scale Factor 165 MYmax 0,000000 0,000000 51804293 0000000 0,000000 0,000000
185 MY max i, 00000 {0, 000000 125, GORT23 0, 000000 {0, 000000 {0, 000000
Apply — 505 | My maz i, (00000 {0, 000000 13151248 0, 000000 {0, 000000 {0, 000000
SURMATION OF BEACTION FO S PRINTOUT
Fix F Fz
(kM kM3 (kM)
Mode or Elernent LoadcaseCombination 0, 000000 0,000000 1693,146051
all Maone Inverse Prev 5% of Girders(3T)
: CISW of CFe(ST)
[Mode g [Mo246 [CISH of Deck Slab(ST)
C15W of Haunch(ST)
Select Type . CISW of Forms(ST) -
Element Type |L.| Add \150L Parapets(ST)
QEH%S Delete it AL A 1F2 ]
PLAME STRESS CIMY-LM 1MVl ) . . . s
FHE sTRAMN Replace | | My-LM1(MV:max) & Reaction table due to static load case ‘MVmaxMV-LMI1Fz103
EXISYMMETRIC CIMY-LMTEMV:iming ; ; :
561D Intersect ||| - LMzeMy:al) displays the concurrent reactions due to the moving load case
‘MV-L M1’ when the reaction of the node no. 103 is maximum.
@ 0K Cancel
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