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XS54 (Train Induced Vibration of a Bridge)

File / New.__.

~File details
File |IMDF‘Ius Rail Bridge

Woarking folder @ Default ¢ Current ¢ User-defined
Save in |C:WLUSA8144WPr0jects

~Model details

Title |Dynamic Train Loading of Rail Bridge|

Units kM.m.t.s.C | Jobno,

User interface Structural - | erical

Startup termplate |Nune vl |
0] I Cancel

@ File : mpdH
@ Title : 2RO Chet MY (M2ELS)
O Units - DHRI0] AISE EISIA. LY DB (EIRINY, MESY 5) A8 Al 2712t S50l 2

® User Interface :

® Structural - 7LZsiAM 2o Z0[8H &y A
@ Thermal - oM ZElof| 20[5t &lE FA
@ Coupled - UollM ZDZ HIEIOZ k= [A7XaA, = T HIHO| AT &2 M 314 A

1o
© Startup template : X AtEsts HIO[EIM H2f. ZAl ALEAH 1R2 Scripts A4stol S5 Tts
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3. Geometry M

File/ Open.,

B SR | Modeller -] e@EerE-
s : Sma 2R 2% 27|
Linc 2010-12-07 0= 3 oY EQ
%] 3D_frame.rnd| 2010-10-27 27 & MDL ot 72KB
%] concrete_box_bridge.md| 2010-10-27 27 & MDL o+ 25KB
%] deck_comb_loaded.mdl 2010-10-27 27 8. MDL ot 52KB
%] IMDPlus 2D Tower. mdl 2010-10-27 27 8: MDL ot 141KE
%] IMDPlus 3D Frame.mdl 2010-10-27 27 8. MDL ot T2KB
: %|IMDFlus Rail Bridge.md| 2010-10-27 27 8. MDL ot 30,780KB
& shell_slicing.mdl 2010-10-27 27 8. MDL o+ 53KB
o m ] »
D 05 [MDFus Rl Bridge.mdl
e & (T): [Model Files (+mdI) | EES
[T Load an tap of curent mads!

H Fle Edit View G [ w
DEdE | = |hax\ﬁ-o-\§w| O-/-O-8 -~ \llrrwa\jjs FF **@@-r
. &0 . 40, 20 .20 80 18.0 18.0 20.0 22.0
B 5 & |® |+ |l
=23 IMDPlug Rail Bridge, mdl .
=23 IMDPlus Rail Bridge, mdl Windaow 1 a
&) Mesh
18] Geametry
15l Attributes o
1l Uilities o
Q
=
o
e
a
o
o
o
o
o
Q
+
Selected tems Cyclable terns
Memory request for 488mb succeeded A
Model successfully saved as C:nLUSASl44“Projects~IMDPlus Rail Bridge.mdl
Model last modified 14:09 Wednesday, January 05, 2011 by wersion 14 4-2 i
Methine to w=sh

For Help, press F1 [Units: N,m.kg,5.C X N/A [v: N/A [z /A selected: None 4




AEwe| Hit FHE ZSsH4 (Train Induced Vibration of a Bridge)
File/ Save as..
O M EMo| ZHE ML

® Treeview/ Layer E{0{A{ 'Attribute’'E x| ZE| M2 attributes EM0| E1Ho| LIEILIX| X2 St

" el
%’ LUSAS Bridge Plus - [LUSAS View: IMDPIUs Rail Eriage.mal Window 1] o ]
% File Edit View Geometry Attributes Utilities Bridge Composite Window Help ]T"?‘ X

|p@d|e =(wex o-c-(Ggw|lo- -O-o-Blnrallf-Tilcas-|h-E-rawy
jo . 80 . 60 . -4.0 . -2.0 . 0.0 . 20 . 4.0 . 8.0 . 30 . 100 . 120 140 ., 180 . 180 . 200 ., 220
B B & |1& |2 |1 [F
=23 IMDPIus Rail Bridge, mdl .
=423 IMDPIus Rail Bridae,rdl Window 1 o
15 Mesh
{3 Geametry
@
a
z
g
<
a
o
g
£
)
o
a
i
Selected ltems Cyclable ltems
Memory request for 482mb succeeded -
Modsl successfully saved as C:NLUSAS144“Projects INDPlus Rail Bridge. mdl
Model last modified 14:09 Wednesday. January 05, 2011 by wersion 14 .4-2 i
Hathina to mesh
II:FDr Help, press F1 [Units: N,m,kg.s,C [x: /A [¥: /A [z n/a |Selected: Utilities Layer 4'

% Tip.

2 oM YHSHE tistol 22sHA| el SHel skSof ChafA{Rt me{sic,

2lS AWEH A7 165mojf WES 475mo|nf AR} 232|E sleper|of HMEEI} s DBCR F Hx
Hrjo|H Shel£ii2 ZRI=|{USHCH TAT AT Aoz XY solid A AlEsien TAR F0i%i= &
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Discrete point 5}5S 0|85t0{ 3AY solid @40 2X351=S KMotaot7|lstol A7t gis
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SelMold 2o ALZstA EUTt)

o3t shell HXIZ Heiz @
MMs1S 120002 Q)

ER=

traight line 12000
ints : 10858, 10853




ZS8HA (Train Induced Vibration of a Bridge)
4, Eigenvalue Controlse| Aej

® Treeview/ Loadcase®| loadcase10A OfRA

22 Z2I517 Controls/ EigenvalueE MEHSI0] A O|Bt|C}
o oY 13 2ol IRISH WS HOH + UES Ranege'S MEfBILICH TRTSS W= A2 570, Ao
Z7|:352 MOty 2E F7| H2ILHO| Eigenvalues of Number= '0' @2 MG,
e S 0 =
Solution  [Frequency x| Value
Minimum frequency 0
I~ Include modal darmping Set damping,., | Maximum frequency 35
Number of eigenvalues IJ|
Eigenvalues |Hange |
—Range specified as
i+ Frequency " Eigenvalue
Type af | Default |
- Bigenvectar normalisation ¥ Sturm sequence check for missing eigenvalues
i Unity & Mass " Stiffness
&dvanced.,, |
QK I Cancel | Help |

@ Eigenvalue normalization2 Z7|74¢l 'Mass'Z2 HOIsIU=E, 0|% IMD sA{0f EigenvectorE AtSdtz A= HHEA]
‘Mass'Z2 7 2|5to{of LIt
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5, df

5.1, Clo|e m My =
File / LUSAS Datfie. .

LUSASE 2HZ oIS sie RERie) HMS Sdsls Sovers TASM, RUR| Xl i LM HHS FUE 4
UEE G0 oS MYSHA EUCh HolE mto| BEX= *dat 2 HIAE mjQILC)
R A | Projects
e T, e — - ® Process
SH— 20105 2% 3 AT T a0 248 UE & sfHS rd2 Uy AT
@ Solve now :
Glofe oY 4o = HIZ oM
@ Wait for solution :
| | B4 sl S0t DU Ag) HE
ERERNE ® Load results :
T EAT: [Solver Data fles (=040 =] e M = Ao H|.§ Q7]
- [ o ol et | @ Load output file :
¥ Wat for solution I~ Load output fle )| EHA-! _’FEOH _?_ E_*I!ﬁE JEdJ‘I_l. EE|_?_7|
LUSAS Modele| MEZEE data T}s FE5|/| =0 LUSAS Solvers} 0| mieS 71X sHA S sallgiLCt,
52, siiMe| A
ot CtA oA 'Solve now'S MEASIRICITH, HlojE mY MY = HIZ s§Ao| TH=X|D ClojE mpYRls ddE Bec
ofzfet Z2 WHOZ sjMS SUAZ = USHCE

Qo
H|0[Ef

Zm=0y My
T2l M

]IO

sAH®7 Y3 as FES 2R |8 =7
F =4 )y =g 2011-01-10 23 5. O =G
s
- ] IMDPluy-P~it-pmidee 105 2= 3. DAT I+ 479KB
A =
A o
B sz & IMDPIL 710y 110 2= 5. MDLEHY 3,010¢8
B = [ mMDPI QA (P) 1-10 9= 5. ROV Dre 1KB
7IEt » [/MDPIU o1 adope PDFZ HmE) 1-05 2= 2. SES MY 1KB
=g ~ | [JIMDPIU & agobe PDFZ wstat0) B MY EU7|E 1-05 2= 2. SES I 1KE
; IMDPlu 106 2= 2. SES Y 1KE
) ConfigMsi = | = . - =
i mnsugltancy [ MDPl |z 1-10 22 5. SESEE 3KB
E“ Dotuments an | RILUSAS i BER AT =TV bo7e=3. 221 OKE
1 found 000 ) "IMDPlus Rail Bridgezip” 22 2537|(Q
K
Ji HNC % YOE MU= BY [ v
| IDE HZ ZEIH) »| @ Internet Explorer
L Intel UltraEdit B4 LUSAS Modeller Application
Ji Jooyon W ovamE oA Lusas_S.bat
T2
Ji LUSAS142 Lusas_S.exe
7 »
& LUSAS143 2710 & Ultrakdit-32 Professional Texi/Hex Editor
l) LUSAS144 DM
Ji Examples = - 7|2 T2 9
L Lusasmmi SAHO
i Programs 82 77 W75
i Projects AR
i Third Party  ~
0| HHZ((M)
IMDPlus Rail Bridge.dat == = 3:39
@ DAT T Z4R)




I Mo wEko| Xl FME FS5A (Train Induced Vibration of a Bridge)

0 &b 4%
(AR} ol Windows AJZ}/ T2 / LUSAS 14 for Windows/LUSAS Solver] OflAf £H{S Al851D, HjojE| Di2HS
2245l oMol ELICL C\LUSAS14\Project ZC17t 712 A} ZC{0|22, o Z07t ofl of ool UCHH
H2ES oA et

,

Input File Mame: IMDPlus Rail Bridge

O =23 & E§

C:\LUSAS14\Programs ZCIE €1, H|0[E| mj2S OIPAE Z0{M Lusas_Sbat mig o T2 siA{of &L
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6. ZaiE7|

{EHo| ZAEH, XS0 229

tol

LUSAS Modeller LHEOA siMS alolM sAfo] B o oixf 2= e 2o}
'Loadcase 1'0] £7|7}02 SMsIEIL|C}

6.1, &zt 7|0{=(Mass Participation Factor)e| =0l

Utilities / Print Result Wizard. .,

IMDPlus &S MSMOZ #3l7| flstof TA Q| MZEE0| siAofA 7|ofeiof LTt Ol HAZIEA | CiSto]

90%9| Ha|0{Est EEElojo SiCHs ojnjeluct TR 90%9] M|ITIt EEElX] RCIE o= TESO| A
S0 FEELZ 2lsto] TUSEE0M F=5] 7[0i=fX] XFER 2 MUSZET} HALR| §iE5 s USHCH

SCALE 100.1217E01
EVE Am877.3 Ym077 3 To6TT 3
EIGENVALLIE ANALTSES

LOAD puME D 1
EICENVECTOR =
RESULTEFILED= 1 g

CIOMNVALIAE = G842
HATURAL FREGUENCY & 4550

CRROR RORM = 07152000

WA, DIEF O PRIEDE AT NODE $T08 s

SCALE 10, 1229601
EYE XeT73 ve-lTT 3 24713
EISENVALLSE ARALYSIS

LOAD DUMP e 4
GeimvicTORs 3
BETULTEFILE D= 1
EIGENVALUE = 0.3002E+05
NATURAL FREQUENCY = 3180
ERROR KORM = 0 457408

LA ISP BOA11E-02 AT NODE 4030

o
o
nig

® 29 HTolA 'Sum Mass Participation Factors'S Combo Box0fA] MEAGID 'Finish'S +2M &2k 7|0{L9)

% 9lgHct
ol S4oIM Z %30l chstol JI0i=7t 90%0] DAIA| REIZ o 4+ LT

mRo) 1 ojalel Zte of WMUAE EREA e %
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Hougo| Hil FMZ TSsHA (Train Induced Vibration of a Bridge)

Results File = C:\Lusas144\Projects\IMDPlus_Rail_Bridge mys ID O Eigenvalues

MODE SUM MASS X SUM MASS Y SUM MASS Z
1 1.11E-02 1.18E-05 0.70792
2 1.22E-02 1.34E-05 0.708029
3 1.26E-02 0.182964 0.708274
4 1.32E-02 0.182989 0.769089
5 2.90E-02 0.352634 0.770999
6 4 32E-02 0.813529 0.77196
7 1,78E-01 0.890132 0.806536
8 1,78E-01 0.892043 0.831905
9 1.88E-01 0.893014 0.832302
10 2.07E-01 0.893215 0.833539
11 8.65E-01 0.893542 0.861563
12 9.01E-01 0.938795 0.86283
13 9.01E-01 0.939785 0.86283
14 9 .21E-01 0.940199 0.864118
15 9.21E-01 0.94036 0.881332
16 9 38E-01 0.940366 0.882002
17 9 .38E-01 0.940637 0.882002
18 9 38E-01 0.940642 0.882003
19 9.38E-01 0.940708 0.882003

@ O|g#ojl= Utiities/ Print Result wizard,. 0] "Mass Participation Factors'S Combo Box0ilA{ &5t 11 'Finish'S AMEHsH
2t 220 J|0{=E &ol st

Results File = C:\Lusas144\Projects\IMDPlus_Rail_Bridge.mys ID O Eigenvalues

MODE SUM MASS X SUM MASS Y SUM MASS Z
1 1.11E-02 1.18E-05 0.70792
2 1.10E-03 1.63E-06 1.09E-04
3 3.64E-04 0,182951 2 45E-04
4 6.30E-04 2.42E-05 6.08E-02
5 1.59E-02 1,70E-01 1.91E-03
6 1.40E-02 4 61E-01 9.61E-04
7 1,.35E-01 7.66E-02 3.46E-02
8 2.98E-04 1.91E-03 2 54E-02
9 1.03E-02 9.71E-04 3.97E-04
10 1,88E-02 2.01E-04 1.24E-03
11 6.57E-01 3.27E-04 2 80E-02
12 3.64E-02 4 53E-02 1.27E-03
13 1.33E-04 9.90E-04 1.31E-08
14 1.97E-02 4 13E-04 1.29E-03
15 7.97E-07 1.62E-04 1, 72E-02
16 1.74E-02 5.18E-06 6.70E-04
17 1.01E-05 2.71E-04 7.28E-07
18 3.84E-05 4 73E-06 4 79E-08
19 1.86E-05 6.67E-05 6.65E-08
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Scale=1:145.244
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Eve: (057735, -0.67735, 0.87735)

Eigenvalue Analysis

Dump: 1

Eigenwectarn 1

Fezults File: O

Eigenwvalue: 1590.

Matural Frequenoy: 6 345
Errar Morm: 0.1872E-10

Maximum Displacement 0.6229E-02 at Mode 1672




A (Train Induced Vibration of a Bridge)
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7. 0|S8E 8N

IMDPiSE: 0[Z3f0f OIS3IESIAZ +8E & UaHCt H4S 535Dl F, 21 Zelo] Bes PRS0 BY I 249
0122 solsot BLICt MEY 240] 0152 HE S OjPAR S2Usi Helz 4 st

@ Treeview/ Layer E40ilA] Deformed mesh®} AnnotationS AtK|5lo{ SlTHAkY| LIEFR| LEZ FhCt,
@ Treeview/ Layer E40iA] MeshS &AL A2 MOIgHCt,
@ sfHAto| w2kof chsh 2EoH LIERHEZ Treeview/ Group Eio| I1Z2W Bridge StructurediM OiA 28 Z2I510f

'Set as only visible'S MEHSH|CY,

Mode 1672
Elerments: 3570, 9506, 3432, 9430 1216, 1215, 1206, 1205
[B.3058, 0.012442E-15, 0.2032]

There are 2 iterns at this position
Presz Tab to cycle through them

OTS54 Element 1193
“| Modes: 1615, 1EER, 1E6EE, 161E

There are 2 items at thiz pozition
Presz Tab to cpcle through them

Aol XS ojeAR 2L 1 YKo OIRAS JiNC OiE glo] I Zo| o49 FHO| HES Hold
} 3 5|

o329 Sl Uz FH 16728 EH JCo| SURF0| x|e 24 119380 st
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@ Treeview / Layer R0ilA O}22A 2EZ HES =2 'Geometry'S ME4SI04 2T ZA[SLICE




A (Train Induced Vibration of a Bridge)
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Utilities/ IMDPlus...

?12 HwE HelotH ofzf Ot 22 HYFO| HEHUL, 0|SotE diMo| 2Rt MIIA &

IMDPlus Main Control

Seismic Options

Run Seismic Analysis

Moving Load Analysis Options

Setup Moving Load Path

Setup Modal History Information

Run Moving Load Analysis

H /% o5orEtA

HE Aef2 Folg L.

Help

721, 35018 A= MH
‘Setup Moving Load Patch’

IMDPlus Maving Lead Generation

Loading options

Moving load dataset | 1-Unit fode Load

Search area 1D | 1:Track_Search_Area

MNOTE: All existing loading will be removed and
the moving loads will start from loadcase 1 Advanced

Load path options

T

Incremental distance for moving load along path | 0.1

Direction % Forwards Backwards

Start of path: X =532, =00 Z=05032
Finish of path: X =22.04, Y = 0.0, Z= 05032
Mumber of divisions.increments to define full path = 273

Analysis options

Mumber of load cases per :‘ M

analysis V¥ Run analyses
Canicel | Help |

$—| EojlA{ 'Advanced' HES =2{ Search AreaZ

10|E 7 tHof| xf5te|= st ot AFS &
T QUEHL o7ME R2E 550 MEiEEE
'Include Full Load'S MEdst|C}

IMDPlus A% oA 'Setup Moving Load Patch'E ME4StL|CE,

FZ9| o|sstEsg HOl oM FE(Moving load dataset)z} 5=
2
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Optiong for Loads Outside Search Area | Include Full Load j

Mumber of Divisions in Patch Load x Direction
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Load Factor | 10

Cancel Help




Hougo| Hil FMZ TSsHA (Train Induced Vibration of a Bridge)

722 0|=535152 gt Modal Force HiStoryg-I AN

'Setup Modal History Information'
0| HHA0M TZES EN6lE 5159 0|SEZE MAsIUEULt & Hu HAoM= Modal Force CalculatorS 0|23}04
2} 0|SZ =0 tifet Modal forceS A LretCt,

'IMDPIus Modal Force Calculator

Modal force input options IMDPlus Main Control 4% Z0jlA| 'Setup modal History
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