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File> New...
lew Model
File name Slab_Shell
Working folder
() Recent C: Wsers WoEMWDoruments WiLUSAS 230 W Projects
© User-defined C:WUsersWOEMWDocuments WL USAS 230 WProjects set.

Model properties

Analysis type Structural ~ | Model units Mmkg;sC v
Analysis category | 30 « | Timescale units  Seconds .
Optional
Startup template  Maone “ | .. Layoutgrid MNone W
Title
Job number

oK Cancel He||:_|

® File name: TtdY

@ Analysis type :

® Structural - F+&RsfAd zZ@of| Lolst g7 114
® Thermal - ZsfA mFof go|dt 34 L4
® Coupled - Fo}Y ZAng vigoR she oY, w1 vidke] Y2 A8 oy 2 34

® Model units : 22Po] AL§S TP W DB (A, a5y §) ARG Al 2713t Ao 93

® Timescale Units : 3fjAlof] AR8SH A|7F T

@ Analysis category : o) 7HE|a2lo] Aalst ok 82 thal AR AA 9 MER AT UERIEE AR2A}
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3. Geometry A9

3.1. MOIE 9]

Geometry> Point> By Coords ...
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¢ Flle Edit View Geometry Aftributes Analyses Utilities Tools Bridge Building Composite Design Tank KEPCO Window Help
Analyses. ¥ @ X | 7 LUSAS View: Siab_Shellmdi Window 1 x| -
Blisyers Groups gy Attribu.., (%) Analyses o Utiiities [ Reports R TS, . .. ..20 .. .30 . . 48 . &3 = 80 ... 70 B0 . ..... .80 . io0,
lob_Shell.mdl
43 structural analyses
£1-%2 Analysis 1 T
~{T 1:oadcase 1
- # Model properties
Grdstyle
B3 columns
.
Local coordinate:
Global coordinates ~
Setas active locsl conrdinate
ok Cancel Help
tloadease 1 ==
None v ispeafy...
Text Output ¥ B X Selected ltems v ax
©nlimessages (D Emors and wamings (D orly errors (1Pl Commands  Clear al Seletted Items  Cyclabia ftems
@ 10.83 Hemory request for 1000nb succeeded [@IPaint 1
@ 10:53 Failed to load C:“\ProgranData’LUSAS5230%x64 \Hodules \ING Analysis.dll trying alternat, | ||[Pent2
A 10:53 Succesfully loaded alternate configuration for LNG Analysis from C:\Program Files\L
10:59 Hodel successfully saved as C:\Users“\OEH\Documents\LUSAS2305Projects\Slab_Shell ndl
10:59 Model successfully saved as Ci\Users\OEM Docunents \LUSAS230 Projects\Slab Shell mdl
© 10:55 Display adapter in use: Intel(R) UHD Graphics 770
For Help, press F1 BLbit  UnitstN,mkgsC X -16923 ¥:211748 ZN/A  Selected: 2items
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Geometry> Line> By Points ...
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A Delete
P Move. o
im Copy.
4 Sweep.. © Translate () Rotate (IMirror (screen) () Matrix
All Visible () Scale () Compound () Mirror {advanced)
Invisible Translation
Keep as Only Visible
Advanced Visibility... ¥ 10
Results Plots >
¥ 0.0
B One-click Report...
Deassign all attributes Z 00
Renumber..,
Select Al Cirl+A MNumber of copies 2 :
Deselect All Transformations generated from memory selection
2 Mo transformations generated Use
Selection Memory >
Advanced Selection...
~  Selection Panel 1
«  Cyclable ltems Panel Mame M= (new)
Visible Items Panel
Hierarciye Ok, Cancel Save Help

Properties...
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# Delete
 Move..
i Copy.. © Translate () Rotate () Mirror (screen)
& Sweep... ) Scale () Mirror {advanced)
All Visible Translation
Invisible
Keep as Only Visible A0
Advanced Visibility... ¥ 10
Results Plots > 7 0.0
B One-click Report...
Deassign all attributes Sweep type
Renumber Minar-arc Major arc o Straight
Select All Ctrl+ A Order of geometry to reate

Deselect All O Line 0 surface Valume

Transformations generated from memory selection
Selection Memory > e = =

Mo transformations generated Lise
Advanced Selection...

Selection Panel :

Cyclable ltems Panel MName v | = fnew)
Visible ltems Panel

Hierarchy...

oK Canicel Save Help
Properties...
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Text Output w B X Seleded ltems v ax
Oalmessages  OErrorsand wamings ) Only errors (LI Commands | Clear all Selected ltems  Cyclable tems
@ 11:03 2 Point(s) nerged
11:03  No nesh related changes since the nodel was last neshed
R 11:05 New Surface 1 defined
k 11:05 Hew Surface 2 defined
R 11:05 Hew Surface 3 defined
11:05 No nesh related changes since the nodsl vas last meshed

@roint &

Zoom in or sut of madel dynamically in 3D space Ba:bit | Units: WmkasC  X:255854 Y:-85222 ZNA  Selected: Titems
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4. Meshing (@40 1A)

4.1. @49] AM9j

Attributes> Mesh> Surface ...
O % 514 23457 9lstol Thick shell K42 HEECh A2 842 BE67] 9J5) Quadrilaterale A
Pyt a48e QTss 7F gyt

Analysis category

3D
Structural
© Element description © Reqular mesh
Element type B allow transition pattern
Thick shell B sllow irreqular mesh
Element shape B rutomatic
Quadrilateral ~ Element size Lo

Interpolation order Local x divisions <

Linear
Local y divisions <

() Irregular mesh

Elementsize 10
() Element name Qrs4

Name |She|| Element for Slab v | = (new)

Ok Cancel Apply Help
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aTss o |
quadratic elements
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Rall Track Analysis 1
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Reference path
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add chapter
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add image z
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creating
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/3 Mesh (1) T
5423 Surface (1) 2
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Rename 2
Delete i
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Desslect Assignments
Visualise Assignments B
Visible
Invisible 7
Set as Only Visible

Advanced Visibility..

Results Plots % Y
3
Assign
Assign to All i
Desssign > i
Set Defoult
iore | speify.
Text Output v 80X Selected fems vax
O Allmessages (O Erorsand wamings () Only errors () LPI Commands ~ Clear all Selected items  Cyclabie Items
Kk 11:05 HNew Surface 3 defined
11:05 No mesh related changes since the nodsl was last meshed
11:08 Mesh Attribute "Shell Element for Slab" assigned to 3 items [surfece 3
11:08 Meshing model ..
11:08 ... Meshing conpleted
@ 11:08 Total elements created i~ 48 QTS4
For Help, press F1 64Dt Units NmkgsC  X.59821 127461 ZNA  Selected: 3 ftems

® Treeview> Layer®{o]| Labelsg F7fsto] @40] M3 S &9lst 4 QlGUct




—
v ) Shell.mdl Window 1 - o %
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Layers ~ 8 X | 7 LUSAS View: Siab_shell.mdl Window 1 x | 4
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5/ Slab_Shell.mdl .
-] Stab_Shell.mdl Window 1 i
Geometry T
Mesh =
Q) Deformed mesh |~
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(5! Labels o
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¥ View properties §
Properties =) Y Iy 8 9 3 27 28 29 26 47 g8 49 46
Select labeks
4 8 12 18 20 24 28 32 36 40 44 48
Name [ Position 1] 5 19 22 25 1 39 42 45 31 59 62 65 51
Combined ne | [ [
Suface =] [} [
Volume- (] 0 [ 3 7 1 15 19 23 27 3 35 39 43 47
Node. ] ) 4 18 21 24 12 38 4 44 32 58 61 64 52
| [Bement [m]
il = 2 8 10 14 18 22 26 30 34 38 42 46
3 17 20 23 13 37 40 43 33 5 50 63 53
() Label selected items only Advanced,
1 5 9 13 I 7 21 25 29 33 37 4 45
e Hep 1 14 15 16 10 34 35 36 30 54 55 56 50
B
Deformations, fia deformations draun i
(D) Window summary i
B View axes
Defauilts... E
Text Output ~ B X Selected ltems vax
Ouimessages  OBrorsandwarnings  Oonlyerrors - OLPI Commands | Clear al Selected ltems  Cyclable ftems
R 11:05 New Surface 3 defined
11:05 Ho nesh related changes since the model was last meshed
11:08 Mesh Atiribute "Shell Element for Slab" assigned to 3 items
11:08 Heshing model .
11:08 Meshing completed
@ 1108 Total slements created :— 48 QTS
For Help, press F1 B4bit  Unitsi Nmkgs,C X 16585 Y 184376 Z:N/A Selectad: Labels Layer
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) - [LUSAS View,

Layers ¥ 2 X | 7 LUSAS View: Slab_Shell.nd| Window 1 X | -
[Eiayers [Bloroups &yattribu.. (B Analyses o Utilities [F Reports 00 . =0 . =0 . 00 20 . 40, 60 ., &0 , 100 , 120 , 180 . 160 , 180 , 200 . 230 ,_ 240 260 280 , 300 , 320 , 340 , 360
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=[] stab_Shell.mdl Window 1 il
i Geometry 3 T
@ Mesh 2
Q) Deformed mesh =
0] Atrributes e
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B, view properies =
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Properties

Mesh  Vieuslise
B wiefame  pons i8 2
8 Transparent —
89 50lid
Hidden edges [ Internal edges
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Text Output ¥ B X Selected tems v @x
©Almessages  (DErrorsand warnings  (Onlyerrors  (O)LPI Commands  Clear al Selected ftems  Cyclable ftems

Rk 11:05 New Surfass 3 dsfinsd
11:08 F¥o mesh related changes since the model was last meshed
11:08 Mesh httribute 'Shell Element for Slab" essigned to 3 items
11:08 Meshing model
11:08 Meshing conpleted
© 11:08 Total elenents created (- 48 QTS4

For Help, press F1 B4bit  Units NmkgsC X 369699 ¥ -69852 ZN/A  Selected: Mesh Layer
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Tip.

Geometry> Surface> Cycle ®= Geometry> Surface> Reverse Normal WS 0|85} Surface?] =4
sl Y Y 4 YU
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O Model Properties©] 22
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BgEUC

BB LUsAS Acsdermic (Bridge Plus) - [LUSAS View: Siab. Shellmal Windew =g
DEE - S A E T[T L S DB (b -[R-RAAA B0 0 /D@ [ b L

i File Edit View Geometry Aftributes Analyses Utilties Tools Bridge Building Composite Design Tank KEPCO Window Help

Layers ¥ B X | 7 LUSAS View: Slab_Shell.mdl Window 1 x | -~
Siayer: cups @yattribu.. (Bananses Futities [Hrepors |FET . 40 . 2¢ 0o . 20 &0 . 60 . 80 . 14 . 120 . 140 . 160 . 180 . 200 . 220 . 230 . %0 . 260 . 0 . 320 . 340 KO

13 Slab ¢
=] Stab_¢ Shell.mdlwmdoﬂl
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Generdl Bodups  Geometry [|Meshing Rattrbutes Options Defo * 1+

Equivalence Ling mazh defadits

Tolerance  1.0E-3 Iuefaumne dvieions 5= I
(] Automatic {8 Default angle subtended  30.0

Default beam onientation method

{8 Orientate beams and columns using model vertical axis
Miscelansous

[ Create a group of objects that faled to mesh after remeshing

Advanced...
Close Cancel Aol Heln
formators... Mo deformations drawn
() Window summary.  Detaic, .. =
B vew axes Detais...

o

Defaults... =
Text Output w B X Selected Itenis. I X

QAlimessages  DErrorsandwarnings (O Only emors  (OLPT Commands  Clear all Selected Items  Cyclable tems

11:15 Heshing model

11:15 Meshing completed
@ 11:15 Total slements created i— 8427 OTS4
11:15  Heshing model
111485
@ 11:1s

For Help, press F1 B4bit Units Nmkg,sC X 59524 Y.17.5921 ZiNA  Selected: Mesh Layer

Q Surface Mesh &4 ¥4

@ Mesh Ho[EIAlE HE2510] £447= B, Automatic SHAISHH Surface Uf x, yigFo20] FH7)4HE U2sh=
walo g, Surface?] S %LJE} Element sizeS =lolH AJolst @4 F7|o et Alz02 Q45 4
gst, F2=29] Foll T2t Irregular meshs 28 % leUoh

t‘i
ju
-+
2%
w5
4> 0
;9 m




(=)

ol
1
X
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Analysis category
3D

Structural

O Element description
Element type
Thick shell v

© Regular mesh
B allow transition pattern
Allow irregular mesh

élement.shape
Quadrilateral R

Interpolation order

Linear b

|| Automatic

[CJElementsize 1.0
Local % divisions 8

Local y divisions 4

() Irreqular mesh

(_) Element name Q754

Elementsize 1.0

MName |5he|] Element for Slab

oK Cancel

I TAT L st @-a [k R ehakirs g -

Apply Help
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Attributes.
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B4 Surface (1) 2.
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o
B
<
o
o
o
None ~ | specfy... |||
Text Output v O X Selected ftems vax
© Al messages  (Errors andwamings (O @rly erors (O LPI Commands | Clear all Selected ftems  Cyclable ftems
11:15  Meshing model . .
11:18 Heshing completed

Total elenents created :— 75 QTS4
Meshing nodel

Heshing completed
Total elements cveated - 96 QIS4

Q Line Mesh &
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X 48753 ¥:17.4002 T N/A
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5] Geometry
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@ peformed mesh o
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Wy View properties

Properties

Geometry
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Text Output w B X Selected ltems - ;

QAlimessages OiErrorsand warrings (O Onlyerrors () LPLCommands | Clearall Selected ltems Cyclable ltems

11:22 ... Meshing completed
@ 1122 Total elemsnts creatsd - 3 TTS3. 186 QIS¢

11:25 Line Mesh Attribute 'div=10" deassigned from 3 items

11:25  Heshing nodel

11125 Moshing conpleted |
@ 1125 Total elements created :— 75 QTS4

S4bit  Units: Nmkg,s € X 11,8929 ¥ BS619. Z:N/A  Selected: Geometry Layer
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A 4@} Meshing

O General Field Variation

() Line Variation

© Surface Function Variation

O surface Boundary Variation

() Surfaca Grid Variation Function In‘sw.zﬁ. I

() profile Variation

(O Prior Results-Based Variation Function limits. ..

Name | 15t Span Thickness | S (new)
<Bak | Next> Farish Cancel Help <Back | Mext Finish Cancel Apply Help

Tip.
Variation 7 A 2 AR Udol| SashA|T 715HE/d3te] Ao, MaEdute] g9, Alztol&statst o] 5of
F8H0 2N 1 B 2ysh B
Utilities>Variation>Surface Function Variation ...
® =gt gy o2 HMAlo] Tt Variationg 79|t
@ RHEFO] 70l E= Al 177t 245 0.6m S AP e Asr| 2 st AFTh} $5HL2 0.1mo] ¥4 (585

2 Af)o] A71Al Py

Surface Furction Variation

Function I 0.1%u I
Function fimits. ..
Mame |1st Span Eccentricity v| : fnew)
< Back Mext > Finish Cancel Apply Help
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31t 4w WA
Tip-
Eccentricityt= Shell @45 T I 2450 Q8% lofM, $852 HA] Aot 223 of o2 B4sh7] fste] Y
UYL 12 Sof olfet 2 Y| Ui 7Kl FAS 2L SIUA Bk A9, A FUE aeln edYe 4

S3er e1lo] LerRUCk

——¢—¢——

23 o)

olt

of |, b THo] tisted EccentricityS UHsto HAFsHA] 4o, R0l ofojsh: Eﬂr@% ot 2t Zo]
Ht &*S ouistnz, mA kel UAl #29] % 219 K}OIUJ%E Eccentricity] ¢ ]

e I e —
Eccentricity ¥4 §1X] oke ndlo] jdn
Attributes> Geometric> Surface .

@ ol 9rA] ZJolst Variation Dataset% Z8510] 71514 lo|EAlS Aot VariationS Hlo]E] Y2zt Q.50 Ql=
3 & Zeolo] A £ gyt

L o Units Cor I A
- Unit converter
Value
Thickness |t 1.0"1st Span Thickness Convert from
| Eccentricity|ez 1.07 st Span Eccentricty 1.0 m e
To model units
1.0 m
Name | 1st Span v | F (new) - Variation
1.0 ;I 1:1st Span Thickness . I
oK Carcdl Aoy Help Ok Cancel Help

Q 2747

Attributes> Geometric> Surface ...
© 2737k %7 0.8m |22 ofet 2ol olguirk
Rel 2)910) 71588 177 AI5EHS $402 8L, Focentricityt M| 7E9] S50 2] 2lemiie] 72}
oz, AR 2ojAl= + 0.10] Y.
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A 4@} Meshing

Geometnc Surface
Value
Thickness |t 0s
| Eccertrictty |£2 o1
Name IZﬂd Span V| + (new)
Ok Cancel Apphy Help

Q 373
1737F2 =) 0.8~0.6m HHH 17to|8 g2 thHo] WslE #3151 Variation Dataset3 HA] &2]5}11, 0] Variation
DatasetS A2 QIAISIEE Geometric Datasetg Aelghct.

Utilities> Variation> Surface Function Variation ...

@ 3737+ 0.8~0.6m7Hx]Q] FABIEIS 71X, 0.8 - 0.2 x u 2}= SAlo2 St AoE 4 Q&)

rface Function Variatior

Function 0.8-0.2%

Function limits...

Name | 3rd Span Thickness | e mew)

<Back | Iewt - Firish Cancel Apply Help

Utilities> Variation> Surface> Function ...
@ MA(Eccentricity)= 0.10]4 002 ¥glstoz, 0.1 - 0.1 x u 2 HAlo|| tj3t VariationS Ao|ghct.
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Function 0.1-0.1%

Function limits...
Mare | 3rd Span Ecceniricity v‘ 2 few)
<Back | Mexts Finish Cancel Apgly Help

Attributes> Geometric> Surface ...
@ O]A| U] gelst Variation DatasetZ &-8510] 7|515/d Tlo|EAlE gt} Variation HlolE] kst 250 9

3% 23Ysfof MET 2 Y

rr

Value
Thickness |t 1.0°3rd Span Thickness
Eccentricity | ez 1.0°3rd Span Eccentricity
Mame | 3rd Span = )
0K Cancel Apply Help
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Al 47% Meshing

5.2. 75

EXN AQ
=0 o

dolelg 27t Agaurt

ol

o

|4 7g2fet 71515/d HIolEtAl Span 15

AEHUC 2, 37 71515

B LUSAS Academic (Bridge Plus) - [LUSAS View: Slab_Shellmdl Window 1] - 0o x
NFE ®- = BRX 9- - @ ApE (ST [Tl leh@e-g R [R- IR B0 /-0~ (A S
{ Ele Edit View Geometry Attbutes Analyses Utilies Tools Bridge Building Composte Design Tonk KEPCO  Window Help
Attributes w B X | 7 LUSAS View: Slab_Shell.mdl Window 1 x| fad
B tavers 0 . B0 ED E) 0,0 20 20 60 B0 100 20 140 . 160 180 200 , 220 . 240 . 260 _ 280 . 30 _ 320 340
-3 Slab_Shell.md!
T
&% 1:5hel Element for Slab
Geometric (3)
Surface (3)
Znd! g Edit.
S By Copy
B Poste
Rename
Delete
«  Transparent
Results Plots >
Assign
Assign to All
Deassign >
Set Default
Nene v Specy.
513 7]3].51\4 AL ”‘EH ]
oJe -1 O 10 O LR
@ Treev'lew> Layer> Attrlbutes B‘I'E.Oﬂ }\1 O]—EH_QJ— 71‘0] /K‘]EH&]—D% 7] 6]—5/\‘]94 AQ }\]'EHE O]iﬂﬂ-a]-o:] _6}0] Sk A 0]
o E L g R e 1o o-llg ©u Tea2 T
Aqq FX EI o]»o]_?'_ﬁ. A]»_Q.a}qq
u . i = o d .
18 LUSAS Acardemic (Bridge Plus) - [LUSAS View S ow 1} - g
DEH & = BA X 2 [ ®]T LR L A o ARt m Y - R M Y Y
i File Edit View Geometry Attributes Analyses Utilities Tools Bridge Building Composite Design Tank KEPCO Window Help
Layers v & X | 7 LUSAS View: Slab_Shell.md| Window 1 X | -
Laytrs Gmuns &Aﬂnbum @Lnalyses fUNIUH Rerﬁans 0 -12.0 -10.0 B0 +£0 40 -2.0 0.0 20 40 80 (X 18.0 12.0 14.0 18.0 180 200 220 240 260 280
-3 Slab_Shel.md il
{7 Slab_Shellmdl Window 1 =
7] Geometry i
® Mesh ]
2 Deformed mesh =
i Attributes
5] Utites
B View properties 2
] wiststization Setings X
Properies b
) Visualse by colouring geametry
Mesh  Geomelric Materisl Supports  Loading | Vesialie uskigletier codes
[ViAttributes not yet created -
E""‘“"e Hoe Ems‘m " Visuaiise Using symbols
Al transparent ¥2nd span bl # 1 |
[¥)3rd Span =
Sze 20 mm  Angle 00 e
Current style
Cross section O visualise cross section
Cross-section exaggeration W00 5
- {8 show smooth tapering
(] Use solid fil for volumes in model
Close Cancel Apply Help Reduced length for line fieshing
T Qoff
ld Onits
Wi () specified distance. 0.0
| Py
T Penss Choose pen..
) oK Cancel Help
e deformatons drawn &S
() Window summary
1B View axes Detsils...
Defauts... =
Text Output v 3 X Selected ltems g x
O Allmessages  (JErrors and warnings () Only errors () LPLCommands  Clear all Selected items  Cyclable ftems
@k 11 44 Surface 1 cycled by 1 cyoles
Ok 1144 Surface 2 cycled by 1 cycles
@K 11:44 Surface 3 cycled by 1 cycles
11:44 Meshing model
11:44 Meshing completed |
® 11:44 Total slements created :— 75 QTS
For Help, press F1 B4-bit  Units: N,mkg,s,C X NFA ¥i N/A Z N/A Selected: Attributes Layer i
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ool 2 (& -|[¥]) o nwe sito] [xemes winA  zi-iiew | S o|@sle] B Yot Yoz F|MA|

@ Treeview> Layer §9] Geometry 472 oo} o] MAAstH, A8d FRH=E AYZ delsto] =eld &

i5) - [LUISAS View: S dow 1}

D@ & = BEXx oo G ap B (T[Tl lecas-a [k K-k

File Edit View Geometry Aftributes Analyses Utiities Tools Bridge Building Composite Design Tank KEPCO Window Help

LG/ s OB B A

Layers >ax| LUSAS View: Slab._Shell.mdi Window 1 x | el
[ Lsyers [BlGroups oy Attribu.. (B Anatyses o utilities [F Reports o . 120 oo . B0 B0 . 40 20 . 00 =20 . &0 . 60 . B0 100 . 120 . 1A0 150 780 200 20 740 26.0 280
=/ Slab_Shellmd I
=[] Slab_Shell.mdl Window 1 <] Geometric Key
7 Geometry Analysis Analys]M |
8 Mesh 5 3rd Span
Q) Deformed mesh = 1st Span
i Attributes 2nd Span
1 Annctation i
5 Utiites S
Ry View properties =
P 5
Geometry
Bronts
Bnes [ une directions Dtneaxes
Combined ines Combined Ine diections
Bsurfaces (D surface axes [ Surface normals
8 volumes [ volume axes
[outineorly [ orientations only if selected
[ Transparent (] Solid
8 wireframe (D) Hidden fines |
DFacets Internalfine:
i e, Aoy IAmR:utEtype Geometric I
| " Colours
O Al attributes, same colour
pene 2 I|[ | Choosepen
© Allattributes, auto colour
B Generate key
Def o deformations drawn
oK Cancel Heip
[0 Window: summary  Detsis..
B view axes Detaik... :
Defaults. =
=
vax

Text Output ~ 0 X Selected items

O Allmessages  (OFErrorsand warnings O Only errors (O LPI Commands  Clear al Selected Items  Cyclable [tems
@K 11:44 Surface 1 cycled by 1 cycles
@k 1144 Surface 2 cycled by 1 cycles
@k 11:44 Surface 3 cycled by 1 cycles
11144 Meshing modsl ..,
11:44 Heshing conpleted
© 11:44 Total elements created :— 75 QTS4

For Help, press F1 it Units NmkgsC  XNA  GNA  ZNA  Selected: Geometry Layer

% Tip.

Layer Tab& 3tHAF
Mg dhE 4 1o, BAISIAIA} 5h=
E= A0= LayeroA AAJsEAY £751T

é
f
>
ol
i
N
Py
b~
ox.
lo mn
©
o
i
1o
r4>
i
ﬁ
s
c
i
_'$L
O
>
i
o
ok
>
ton
rg
=)
f
>
ol
I‘_IF
E A

o z7kbiu AT 4 ﬂ*qq 1 6;%%% ] TAOlGr B
T
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A0% xasy Ho) w g

6. 2= ol % Kg

6.1 Az =4 Ao

Attributes> Material> Isotropic ...
O MRS YHRLCE Dol N, m TOIAE AbgsigisLch

Isotropic X
(I Plastic [CJcreep I Damage [Ishrinksge [ Viscous [CJTwophase  [CKo Initialisation
Elastic
[ Dynamic properties. Value
Young's modulus 30e3
Thermal
Wi fd Poisson’s ratio 0.2
Maszs density 2423
Coefficient of themal expansion | ... 058, s
Mame | S fnew)

oK Cancel Apply Help

@ T, Attributes> Material> Material Library... oA UAt=l DBS &23F 4 Ql&Uct RHlZiE AJASHHA
Z710f] X7t HHAIR 5743l YErdUT

Material type  Concrete v
Country (None)
Standard (None)

Grade Ungraded v
Properties
Young's modulus 30.0e3
Poisson’s ratio 02
Density 24E3
Thermal expansion 10,06
Name |Is02 vl 2 (new)

0K Cancel Apply Help

Tip.

FHAE ofF DRAIS AHESto s st R Al AA St HAE fAIstelor Pyt
oS Sof WAL TS N/m’ 2 AMSIGTH, SIE3HAE N TS ARgstofof ot
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® O Surface ML, ASY HOIENE K1Y
® LUSAS w230k afiel medaelo] o2t 71|

o 5

2/ 58

V&L,E-A,»’-
D@ d & -

BB X Q-0

hellmdl Window 1) =

B0z ol £/} BYS A8slol Assign AU
NS ol 4 glov], 7 sjNEe BAl ARSYE of

S Bk [E T[Tl e thd-a [k

{Fle Edt View Geometry Attributes Analyses Ufiities Tools Bridge Bullding Composite Design Tank KEPCO  Window  Help
Attributes ¥ B X | LUSAS View: Siab_Shell.mdl Window 1 x | -
Blavers [FGroups & attribu... (B Anaiyses o utilties [FReports 0 . 20 . 00 . =0 B =0 20 73 Z0 T 5D 50 00 20 &0 B0 T80, 200 . 220 , 240 . 28 ZE0
Slab_shell.md =
=1  Geometric Key
Analysis: Analysis 1
= 3rd Span
=1 1st Span
] 2nd Span
Material Assignment
Assign to points [l Assign fo lines
B asson to surfaces Aszign 1o velumes
Il analysis loadcases
Analysis 1 ~
T From ladcase {rominear and Tansient anayss
Analyzs 1
Lioadzase |
Set a5 achive loadcase
oK Cancel Help
Nene | ispeaty.. | |[[2
6.3 KHE EXN AQ }\H;H 3}o]
e 10 10 O -
; ERO] G o] &42 ofgjel Zro] AAIY, AR Hudwz MALS chalslo] sholar A
@ Treeview> Layer %9 Geometry?] 472 do] A7olH, Agw fRdE AN defsto] T 4
O]Aq |;].
=] .
B LUSAS Academ — o
D@ & = Bl x D0
Pl Edit View Geometry Attributes Analyses Utities Tools Bridge Building Compeste Design Tank KEPCO Windaw Help
Layers ¥ 8 X |7 LUSAS View: Siab_Shell.mdl Window 1 x | hd
B Layers Groups gpAtiribu... (&) Analyses ofttilities [ Reports O, -iz0 . 100 , B0 . 560 =0 =0 [ z0 a0 50 50 100 120 4.0 160 180 , 200 . 220 , 240 0 750

(=23 Jab_Shellmdl

Close

Facets orly if selected  Colour b

{7 Slab_shell.mdl window 1

Appiy.

TR0

Material Key 5
Analysis: Analysis 1 0

{7 Geometry
8 Mesh _| Loadcase: 1:Loadcase 1
D peformed mesh =| W Concrete
| Atributes
{7 Annotation
{5 Utiities =
B View properties. el
Prof X
Geometry
Broint
Bines ] Line directions [uine axes
Combined ines Combrred Ine drections
B surfaces [ surface axes ([ surface rormals
B volumes. [ volume axes
Cloutine only () orientations anly f selected
Oiransparent [ sold
B vieframe (] Hidden fines:
OFacets Internal fineg

Help

‘ Ambubetvul Material v I

Colours.

O Al atirbutes, same colour

e T

© Al attributes, auto colour

Deformatons.

Ho deformations drann

(] Window summary 5.
B view axes Details.
Defoults.

Bceneratz key

Heb

_20_



7.

=

7.1 4 241 Y
Attributes> Support...

5571 70

® Hinge/Rollero] tist L& =71

® ¥Wx9] Local CoordinateE

pports

o

U—
=

1

A ols

AQ
=170

Analysis category 3D
Free Fixed Spring
x O o
Translation in ¥ ©] o
=G o
x O 0
Rotation abaut y 9 (@]
z O (o] |
Heigp scterion o Q S
Torsional warping o o) (&1 T— i
Closed Seepage Drainage Open Pressure I
Pore pressure - ] &} @}
Spring stiffness distribution
Stiffness
Stiffness/unit length
Stiffnessfunit area
Lift-off >>
Contact > >
Mon-reflective =
Mame |Hinge vl 2 fnew)
aK Cancel Apply Help |
Tip.
E O %~ O = =2 =2
Apply HES 20, A2 B4 %al A&ste] b HolgE
7 1 o e = I =2 ko)
1) A 712 PR XYBHOZ she HEAS Qulgych

2 ofefet o] olEYck
Pl gheciel 7433k Global BEANE 71502 3

al Supports

Analysis categary 3D
Free Fixed Spring
Spring stiffness
x 0 o ol .
Translation in y O (@] :
@ o
x 0 O
Rotation abolt y 0 O
z O @]
Hinge rotation o o
Torsional warping o ] (@] [—'
Closed Seepage Drainage Open Pressure
Pore pressure o O Q
Spring £tiffriess distribution
Stiffness
Stiffness/unit length
Stiffnessfunit area
Lift-off »»
Contact >>
Mon-eflective ==
Mame |Roleer l ‘ 2 fnew)
oK Cancel Apply Help




O o] Sk Lineg Hstn 3 Hloleiste HEARUCH

-
AT = R e £ 7 T 2@ g R KR Mg

AS Aagismic (Bridge Plus) - [LUSAS View

-8 Bk a

© File Edit View Geometry Aftributes Analyses Utilties Tools Bridge Building Composite Design Tank KEPCO Window Help

/" LUSAS View: Slab_Shell.mdl Window 1 x | -
Groups - Qattribu.., (B anayses o Utiities [ Reports 810 . 120 . 100 . 80 , B0 ., 40 . 20 . 00 , 20 ., &0 ., 60 , &0 . 100 ., 120 , 140 , 60 , 180 , 200 , 220 , 240 , 260 , 280
5/ Slab_shell.mdl L]
243 Attributes (8) = -
B/ Mesh (2) i
Surfaca (1) Il
i g% 1:shell Eement for Siab
-3 Geometric (3) =
L. 2Rolleer =,
Assign Support
Assign to points 8 ssian tolines
Assign to surfaces Assign tm volumes
© Al andlysis loadcases.
Analyss 1 v
() From loadcase {nonlinear and transient analysis)
Analysis 1
tLoadase |
Set as active Iosdcase
oK Cancel Help
T
Nene | [speaty... |E
s LUSAS Academic (Bridge Plus) - [LUSAS View: Slab_Shell mdl Window 11 = = X

DEH &- = Biix 9-o- & @apE e Ko N g

© Flle Edit View Geometry Aftributes Analyses Utiities Tools Bridge Building Composite Design Tank KEPCO Window Help

tif /- D-8 Einpd

Atributes. ¥ WX | 7 LUSAS View: Slab_Shell.mdl Window 1 X | bt
B tayers Groups fattiibu... (B Analyses o Utilities  [F] Reports D, 70 . 00 , B0 . 80 40 20 00 20 20 B0 50 0.0 120 140 160 180 , 200 . 220 , 240 20 780
-3 Slab_Shell.nd! El
43 Attrbutes (8) & -
L
Line (1) I
7 zdv=10 =
c= (1)
&% 1:5hel Element for Slab
423 Geometri (3) 5
Surface (3) ]
9, 1:10t Span
% 2:2nd Span =
s 3t3rd Span =
(=3 Material (2)
None ~ | spedify... | |2
Text Qutput @ X Selected ftems - ax
OAllmessages O Errorsand warnings.  (JOrly errers  (OLPI Commands  Clear al Selected Items  Cyclable [tems
1144 Meshing model
11:44 ... Meshing completsd

@ 1144 Total elements created :— 75 QTS4
11:52 Material Attribute "Concrete’ assigned to 3 itens for loadcase “Loadcase 1"
Ok 11:50 Support Attribute "Hinge' assigned to Line "4 for losdease "Loadcase 11
11:59 Support Attribute 'Rolleer assigned to 3 items for loadcase “Loadcase 1

For Help, press F1 84bit  UnitsiNmkgsC X MNA  ENA  ZWA  Selected: 3 tems

Tip.

Treeview>Layer f49] AttributesoflX| 7452 BA|Sh= edao] Ao} ZolS #3E 4 QU

_22_



8.1. Ak5 g9

Attributes> Loading> Body Force, viscous, support loading> Body force...

Body Force

Analysis category 3D

Load type
ot loads ) Strain and stress O thmtiasidly,
z G Value
Body force, viscous Linear, ion in X
() Distributed loads () Prestressing tendons T Y
Linear 1in 2 481
4 )
) Temperature " Discrete loads Angilar velociyabioit Xas
Angular velocity about Y axis
Angular velocity about Z axis
Body force, viscous support loading Angular 1 about X axis
Angular acceleration about Y axis
Angular accel 1about Z axis
() Viscous support loading

Name | Self Weight ‘ 2 fnew)

<Back Next > Finish Cancel Apply Help < Back Mext > Finish Canczl Apply Help

8.2. R7hlalE el
Attributes> Loading> Distributed loads> Local distributed ...
© FYYYoR BYWAY IN o 5152 HEAPPIZ T
@ Distribution typeo|A] AreasS AEishct

ructural Loadmg
Load type Analysis category 30
2 E Displacement, velacity,
Opaint loads Ostranand stress O acesleration Distribution type
© Distributed loads (C)Prestressing tendons. () Eunm:’ d‘i’r“;“’us Ciline O trea
() Temperature (") Discrete loads
G Value
| % Direction
v Direction
Distributed loads | |2 Dirastion i
() Global distributed () Discrete patch |
|
(C)Face () Beam projected loading {wind) |
© Local distributed () Water pressure distribution
() Distributed to perimeter
(") Internal beam distributed
Name | Dead Load = IN/m2 v| 15 (new)
< Back Mext > Finish Cancel Apply Help < Back Next 3 Finish Cancel Apply Help
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37t Gl waA

ol @, x, y, z Direction ARg §91 240] &8 ka2 uiyc.

Shell.mdl Wing

-] c (Bridg S| ] = lu]
DEd ®: = BEX 9 2 S BRE $-7 G- [N KRN B0 /08

© File Edit View Geometry Aftributes Anabyses Utilities Tools Bridge Building Composite Desion Tank KEPCO Window Help

[LUSAS View

Layers vax } LUSAS View: Slab_Shell.mdl Window 1 |
Eliayers [Blaroups . patiribu. (analyses o Utilities [ Reparts 0 50 E T 00 20 . 4p B0 50 . 0 128 40 150 0 00

50

10

¥y View properties

Properties
Mesh  visuale
Bwireframe  pory 18 2| Choose pen...
B ransparant
| @soid
Hidden edges [Dinternal edges
| [IShow nodes [JOutineorly  Threshold 25,0
Show normais {8 Joints offset distance 60

Show element axes | (7] Orientations orly if selected

% of elements remaining 100.0

Colour by Mesh calour v
Close Cancel Apsly
Deformations. e deformations drawn
[CDWindow summary  ©
B View axes Detais...
Defaus..
Text Output v @ X Selected ltems
Oulmessages  (OErorsand warnings O Only errors (O LPT Commands | Clearall Selected Items  Cyclable items
11:44  Heshing model Mine s
11:44 ... Meshing completed Wine 7
© 11:42 Total elements created ;- 75 QTS4 e g

11:52  Material Attribute "Concrete” assigmed to 3 items for loasdease "Loadcase 17
@K 11:58 Support Attribute "Hings" assigned to Line "4" for loadcass 'Loadcass 1" |
11:59 Support Attributs 'Rollesr’ sssigned o 3 items for loadcass 'Loadoass 1'

For Help, press F1 B4bit UnitsiNmkgsC  XNA  %NA  ZNA  Selected: Mesh Layer

@ Global Distributed o}5-& AHESlE &0, of2fjet o] golghct.

Structural Loading x|
| :
Load type =
Z = Displacement, veloaty,
() Point Joads (") Strain and stress Omﬂmﬂm
Distributed loads (DPrestressing tendons (1) :’;guﬁrlzl’m";zcms CiTotal CPer unitlength O rerunitarea
() Temperature (O Discrete loads [& Value
X Direction
Y Direction
Distributed Ioads £ Descicn !
© Global distributed () Discrete patch
() Face () Beam projected loading (wind)
(7 Local distributad () Water pressure distribution
() Distributed to perimeter
() Internal beam distributed
Name | Dead Load = -1hjm2 @ ‘ 2 fnew)
< Back Next > Cancef Apply Help < Back Firish Cancel Applv He\_p
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8.3. A4St b5 749
Attributes> Loading> Displacement, velocity, acceleration> Prescribed Displacement...

© 0.05m of AJYAsHS steo= Agosty et eyt

Prascribed D

Structural Loading

Analysis category 30

Load type
(_IPoint loads (0 strainand stress oni =
Distributed loads Prestressing tendons () 00 [O7CE, VISCous
o o | ~ support loading — — et
() Temperature (O Discrete Ioads =
) N x 0O ®)

)

Translation in ¥ (=]

(

Displacement, velodty, acceleration

© Prescribed displacement i | °
() Prescribed velodty X (-] (@]
-
(_Prescribed acceleration Rotation about ¥ o @)
(i initial velodity
z (=] (]
Hinge rotation
Pore pressure
Name [PDsp3 v (ew)
< Back Next > Finish Cancel Apply Help < Back Nesxt > Finish Canicel Apply Help

8.4 2% 1= A

Attributes>Loading>Temperature...
O & AN BFS sk 225ks 20°CeE, At 224 200CE sAlol sl BASU
5 E Temperature b.¢

ctural Loading

Analysis category 3D

Load type
() Point iads () Strain and stress ODISDhrE'EEnt, velodity, =
acceleration "J Nodal o T
i ; Body force, vi
(O Distributed loads O Prestressing tendons. (02 D;E rt J.ouead:"»gm — -

Final temperature 20
oo oo
Final y temperature gradient
Final 2. gradient 20/06
Initial temperature
Inifial x lemperature gradiert

Initial y temperature gradient

() Temperature profile Initial z temperature gradient

Temperature

[T emperature = 20 degree) v : {new)

Back Next > Finish Cancel Aoply Help <Back Next > Finish Cancel Apply Help
Zef89] FAI= 0.6m 0|22 2E73AR= 20/0.6 0] 0], 949 Local z WFOR ZefApE 2LV} 0K E 20
RS (1) B AsidaUH. 228 AP 0.8m 91 3 Roks 25 dARkE B BoRt Hlo[HE B2 9|
sto] HEAIACE 2 Zlolu o7]ofxE AdsidaU
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Attributes> Loading> Point loads> Discrete point array...
@ 2747t Y0 Aste st INS AFosty gt syt
551 Aololl A8 Discrete 515-& 7Mge] Pointg 71E0.2 5152) QiAo 712
5F5 ColEE A5, 1 Point 9315 7|&02 o}

APt

Load type Analysis category. 30
_ —~ Displacement, velodity,
Point loads ) Str; d str (@)
m R  acceleration UntransformedJoad direction -~ Projection vector
O Distributed loads Orestressng tencons (200 F1e%, seous © arbitrary Ox Oy B Pooject in load direction
() Temperature () Discrete loads Oend x 1 Oz Osurface normal
¥ 1 () %YZ global ¥ component 0.0
i () %¥¥Z transformable Y component 0.0
Point loads
~ 2 component
(C) Concentrated
Ointernal b t | X | Y | Z [ Load
il ik 7] [} ] [T 0 10
Name | Point Load v =@
< Badh Next > Cancel Apply Help Close A Help
stsk= ( ) slel
8.6. <515 (DB24) 749
Attributes> Loading> Point loads> Discrete point array...
o = = J5
b Yots Relol A8 S DBsie] Sl 71l Point 7 AUk
Pt
Load type Analysis category 30
_ — ~., Displacement, velodity,
m SR - scceleration Untransformedload drection - Projection vector
() Distributed loads (C)Prestressing tendons () S«?sgﬂﬁd\fnlzms () Arbitrary S DY B Project in load direction
. -~ Q
() Temperature (O Discrete loads Qand x 3 ©z  (surface nomal
¥ 2 () %Yz global X component
() XYZ transformable Y component 0.0
Pointloads
_ Z component 10
() Concentrated
~ X | Y [ z Load
@]
el beow ont 1 12 09 00 ETRTE=
3 42 09 od “23538ED
B a2 049 o “23.536E3
5 0.0 09 [ C mdi43Ed
B 43 09 0d C T Ba43sE)
Mame |DB24 RG]
< Back Mext > Cancel Apply Help Close Cancel Apply Help

, Bridge> Bridge Loading> Korea... W'=-2 o|&5}o] AJ9]

Qeishe o

w

Uck

A
e
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b4 Vehicle data

Vehicle load DB 24 b
s Oper [
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11:53 Support Attribute 'Rolleser’ assigned to 3 items for losdcase "Loadcase 1°
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|, 4fTemperature = 20 deg e e proy
None | spedfy
Test Qutput v %X Selected items ~ax
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11:52 Material Attribute "Concrete’ assigned to 3 items for loadease "Loadcase 1" lore than 50 Items.

Ok 11:58 Support Attribute "Hings' assigned to Lins '4° for loadcass “Loadeass 17
11:53 Support Attribute "Rollesr’ assigned to 3 itens for losdease "Ioadcass 1°
13:37 Model successfully saved as C:\Users\OEM\Docunents\LUSAS230\Projects\Slab_Shell mdl
13:37 Loading Attribute “Self Weight' aseigned to 3 items for loadcase 'Loadecase 1% |
13:39 Loading Attribute "Dead Load - 1N/n2" assigned to 3 items for loadcase "Dead Load"

SC o XNA GNA ZNA  Selected: 192 items

For Help, press F1 64.bit  Units: N
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Structural (4)
o 1:5elf Weight =
o 2iDead Load = I/m2
o% 3:Support Settlement
7, 4rTemperature = 20 degree
Hone | spedify.
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1337 ILoading Attribute "Self Ueight" assigned to 3 items for loadcase "Loadease 1°
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19:Loadcase 11 (5 = 10.0m)
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28l osdease 20 (s = 15.0m)
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23:Loadcase 15 (s = 14.0m)
24Loadcase 15 (s = 15.0m) =
25:Loadcase 17 (5 = 15.0m)
25:L0adcase 18 (s = 17.0m)
27:Loadease 19 (s = 18.0m)
28:Loadcase 20 (s = 19.0m) &
29:Loadcase 21 (s = 20.0m)
30:Loadcase 22 (s = 21.0m)
31:Loadcase 23 (5 = 22.0m)
32:Loadease 24 (s = 25.0m) &
33:Loadcase 25 (5 = 24.0m)
34:Loadcase 26 (s = 25.0m)
35:Loadcase 27 (s = 26.0m)

None ~  'Spedfy...
Text Output. ~ B X Selected Items >
O nimessages  OErrors andwarnings (O @nly errors  (OLPI Commands | Clear all Selected ltems  Cyclable tems

R 13:47 MHev Lins 11 defined

R 13:52 Hev Reference Path Fathl defined

K 13:52 Hew Point 14 defined
© 13:53 Magnitude of the resultant load fron Loading "DB24" sssioned to Point Hoving Load &
© 13.53 Hognitude of the resultant load from Loading "DB24' assigned to Point Hoving Load &
@ 13:5¢ Magnitude of the resultant load from Loading "DB24" assigned to Point Koving Load A

ForHelp, press F1 {4t UnitsHmkgsC  XNA  GNA  ZNA  Selected: Point Load
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9.1. sfXo] 23y

Solve now [ | ofo]22 o]&3}o] AL 2sishct.

LUSASE 2RI shz AiAl2] vpdt siA At HEske 9A1 abgo] B Rl2{oflA o]foirl= S

Arestez, sidd 2vks Rl2f2 Z2fotA SR A Als¥sH gyt

ofm
i)
rio

10.1. 2} 1} 2207

File> Open Available Results Files ...

LUSAS v230fA= A}dE0]\Associated Model Data Er] Qtof] BujUdHo] X7} /gyt Bd2{ofjA] of
olF2 AREsIo] sliMS oo A9 o] &Y o]l x.dat, log, out, mys mHUo] AAE|1, AuhrUo] A}Eo2
EEEC R

i} mlo] 2lx] gk 7ol 9le] tlng Alsjolel REglo] Anmolg S & 4 lLick

10.2. 3}5j0]A AeER

2ids 221509, Treeview> Analyses §io] ofefie} o] Fdguct.
AnE 553 5157014 Mt Set ActiveS AVYEIC
.Larr E Groups &«t"rlbu @Ana\yses %Ut.lme: Reoalts

=43 Slab_Shell.mdl
=+ Structural analyses.
% Analysis 1
-] Geometric
o LSelf weight
" Z:Dead Load

_‘..L Emen
.7 @SupportSe o Set Active
-, 5:Support Se

" B:Support Se Edit...
s, FeTcmpesaty Loadcases to Solve...
" @:Paint Load
Stah( Moving Lo Copy
S 0ilosdease B Paste
i 1L:Loadcase —
. 12:loadcase
.7 13dcadcase A Delete
1+, 1%loadcase
-, " 15:loadcase New H
1. 16:loadease
.7 17:Loadcase Close Results File
. 18:Loadcase
.7 19:0adcase Deatergn H
" 20:Loadcase Controls 3
i+, " 2liLoadease Gravity
1" 22:loadcase

i 23:Loadcase 15 (s = 14.0m)
H- . 24%Loadcase 16 (s = 15.0m)

. 25:Lcadease 17 (s = 15.0m)
. 26:loadcase 18 (s = 17.0m)

H- . 27iLoadcase 19 {s = 18.0m)
H-. " 28:Loadcase 20 {s = 19.0m)
i, " 2%:Loadcase 21 {s = 20.0m)

.7 30:Loadcase 22 {s = 21.0m)
t-. " 3l:Loadcase 23 {s = 22.0m)
1. 32:loadcase 24 (s = 23.0m)
H- . 3%:Loadcase 25 (s = 24.0m)
H-. | 3%Loadcase 26 (s = 25.0m)
-, " 35:Lcadcase 27 (s = 26.0m)

[
&
g
[
E
3
L
E
G-, 9:loadcase
E
[
L
[
[
[
[
E
[
L
E
B
L
E
[
L
[
[
[
[
E
[
L
E
B
L
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10.3. A=

1Al EAJSH= UIR-S Treeview> Layer SHollA] A1&Jghch

ool o
ERS ]

La ers Gruups Attribu,, Analyses Utilities
!

Repcns

44 Slab_Shel.mdl

a- EI Slab_Shell.mdl Wingge
i - Geometry ] Copy
B pa

4l Mesh

H 8 Deformed mesh o
~[] Atbributes A Delete
[ Annotation
(5] Utiibes % Brome
L8 View properties «~ Mesh.,
«~  Attributes..
Labels...
+  Annotation
«  Utilities..,
Contours...
Vectors...

«  Deformed mesh...
Diagrams..,

Values...

Properties...

zje] 2 ofefe} 2o Boiio] HAIZ

AIRoA] Tolg ZlQr =aolst 29 Slo|sh

2w a1

sheiAloll HASHL AL ZolL} K92

9l ofolsle] S22 slIR 4 Ut
QU

o O
}:;].1_. 7}\t

o7]0ollM e+

et AASHAL 2718 2 9100, TROAS o)) HA] SA1S
WA 2 ol rt

Pl Sl eolot 2R i ojos

@ Treeview> Layer BY 39 DeformationsS

Summary' $412 AT 8] Aol WS SHAIe) AL &

Eayers: [SlGroups  atiribu...

(%) Analyses o Utilities

Ereports

[EZ3 Slab_Shell.mdl
=[] Slab_shell.mdl Window 1
Geometry
Mesh
Deformed mesh
Attributes
Annotation
7} Utilities
% View properties

I Deformations... I X 570742

[ Window summary  Details. ..

B view axes

Defaults...

#lo) ak%

il

S T2 Labels, Annotation, Mesh, Attribute, Geometry
?__}\-]E- SfHo] 224 = o], GeometryZ} 7P Uzoll 134
Al EYck

A
e

*roperties

Deformations Mesh  Visualise

© specfy magnitude
6.0 mm

() Specify factor
570743

|:\ Exaggerate initial deformations

Close Cancel Apply

o]
My

S c} "Window
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A7 A WA

i 7ro A%K—];]-oq Al =& 0 ‘«]7\‘1 SIALS. 11 ];]- ] ;]- 11_‘]- 8:]}\]—94 i]-é Ak ] SH;H =xo
© Specify Factor g2 1 2 d7Jsto] A 502 A /42 BAISH siAU, 34 Hisks & B7] ofsl £42
35 ol2 A T 2 9)&ch
gtfisto] HAE SE Az 5 s .
mdl 1 = o X
BE o Do & Rl T T L e @-g (R R Rk
© File Edit View Geometry Aftributes Analyses Utilties Tools Bridge Building Composite Design Tank KEPCO Window Help
y v & X | 7 LUSAS View: Slab_Shell.mdl Window 1 x | i
(Eltayers [Eleroups Fattrivu.. (B anatyses Purinties [F]reports ED T =0 20 0o 20 30 50 B0 00 120 Te0 150 Teu 200 20 240
- Siab_Shell.md
=[] Slab_Shell.mdl Window 1 -
7 Geometry
| Mesh B Scale: 1: 47.5624
1 Deformed mesh = Zoom: 36.061
-] Attributes Eye: (-0.57735, -0.57735, 0.57735)
[J Annotation Linear/dynamic analysis
{1 Utiities. < Analysis: Analysis 1
= Loadcase: 1:Self Weight
e Results file: Slab_Shell~Analysis 1.mys
Maximum displacement 1.20594E-3 at node 9
o Deformation exaggeration: 788.805
E
Deformatons. 788,805 i
8 Window summary | Detals, .
o
Wi Detais... K
Defaults...

1 EH =2 x7ls % T =2 MXAl5
@ Treeview> Layer§io] ValuesS F715}%], &A%t 0%S H74s
Sl Layers 5 Attribu, Analyses o= Utilities ] Reports
iy
= Slab_shel.mdl
=8 Slab_Shell.mdl wing
-] Geometry By Copy
Mesh B page
Deformed mesh
| Attrbutes % Delete
L] A o
! Utities
] Vahses : 02 Displar ¥ Mesh..
B Viewproperties o Aftributes..
Labels,..
~  Annotation
v Utilities..,
Contours,
Vectors..,
~  Deformed mesh...
Diagrams...
Properties... Value Results yalues Display
Entity Displacement >
Companenf| DZ ~
Location Nodal ™
Transform | Set... MNone
| Display on slice(s)
Deformations... X 12.169786 |
8 Window summary  Detais... OK. Cancel Apply
8 view axes Detais..
Defaults...

WS wIISHA &

Value Results  Values Display

[] Show values of selection (OiThreshold @ Percentage

[Isymbals [ |Maxima = 5 &
8 values 2 0o
Hetats O iyt fi ey 6 = Fallure det:
CiDecmal places. ¥
18 show tralling zeros Choose font....
fer o Font angle
Pen E Choose pen... =~

0.0

Cance| Apply Help
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B8 LUSAS Academic (Bridge Plis} - Stab, Shellmdl - [LUSAS View: Stab_Shellmdl Window 1) - O X
NEH &- = BRX -0 S AapBE T -fi- oh®8 -7k LBt Ol 6 ik
©Flle Edit View Geometry Attributes Analyses Utiities Tools Bridge Building Composite Design Tank KEPCO  Window Help
Layers ¥ @ X |7 LUSAS View: Siab_Shell.ndl Window 1 X | fud
[Eltayers [Bloroups & attribu.. () analyses P utilities [Z]Reports E Ex 0 =0 o0 70 0 &0 B0 00 20 40 50 160 700 =0 Ex
B -
1! Geametry
B Mesh 2 Scale: 1: 47.5624 (S
8 Deformed mesh = Zoom:® 36,061
{1 Attributes Eye: (-0.57735, -0.57735, 0.57735)
[T Annotation Linear/dynamic analysis
{1 Utlities = Analysis: Analysis 1
57 Values : DZ (isplacement) & Loadcase: 2:Dead Load
-y View properties Results file: Slab_Shell~Analysis 1.mys
Maximum displacement 78.1654E-9 at node 9
= Deformation exaggeration: 12.1697E6
i Peak/value entity: Displacement
Peak/value component: DZ (Units: m}
Peak range(%)- 0.0
= Peak/value maximum 9.33564E-9 at node 37
i Peak/value minimum -78.1622E-9 at node 9
o
Deformatons... | x 12163756
8 indow summary | Detais. .
Wi Detsts... i
Defals...
10.4. =l =Ze}
EEL N S S B S5N
=2 X EH‘]-O:] o]-eﬂg]- 7l-o] 210 —?’—E‘} 0 ]6‘]- A o]Aqq
© Contourg 1#3 go] TS ZE2 BAT 4 QU
LM Stab_ Shellmd| Windenw 1] = e
DEE - = £ PEEEe T T L B [N Rk kG kS
t File Edit View Geometry Aftributes Amalyses Utlities Tools Bridge Builting Composite Design Tank KEPCO Window Help
Layers > B X | LUSAS View: Siab_Shellmd! Window 1 x | -
& Layers oups 4 Attribu., (D Anayszs Hutitize [ Reparts T ET) 50 20 20 [ 20 0 50 [ 0.0 120 50 TR0 50 200 220 Ze0
144 Slab_Shell.mdl & B
E-Dashli_mﬂ ALrd] Window 1 Analysis: Analysis 1 2
7 Contatry Loadcase: 2:Dead Load
o _| Results file- Slab_Shell~Analysis 1.mys \
s =1 Entity: Force/Moment - Thick Shell
srinfiialiks Component (Averaged nodal): Mx (Units: N.m/m)
1! Attributes
-l Contours : Mx (Force Moment - Thick Shell) 514748
1) Annstaton 2 -4 61061
1) Utities © -3.07374
5] values : Mx (Foree/Moment - Thick Shefl) -
A View properties 0
= 3.07374
4 61061
6.14748
S Maximum 6 7213 at node 67 of element 50
Minimum -7.11054 at node 8 of element 22
En For t-Thideshel
5l SR Seale: 1: 47.5624
Companent. Mx i Zoom: 36.061
S Eye: (-0.57735, -0.57735, 0.57735)
Linear/dynamic analysis
Transform  Set... None Analysis: Analysis 1
Loadcase: 2:Dead Load
Results file: Slab_Shell-Analysis 1. mys
Maximum displacement 78.1654E-9 at node 9
Display on slice{s) Deformation exaggeration: 12.1697E6
raw n sliee local
ket Contour entity: Force/Moment - Thick Shell
Contour component: Mx (Units: N.m/m)
Close Cancel Apph Help Number of contours
B Contoir masaratim 8 3315 at node 67 of clement 50
% ontour maximum at node 67 of elemen
DS EmmnE e Gontour minimum -7.11054 at node 9 of element 22
Peak/value entity: Force/Moment - Thick Shell
Mt sty | Dot o Peakivalue component: Mx (Units: N.m/m)
= & Peak range(%): 0.0
vi tais..,

e £t Peak/value maximum 6.7213 at node 67 of element 50
Defaults... Peak/value minimum -7.11054 at node 9 of element 22
Text Gutput ~ B X Selected tems yax

Onimessages  OBrorsand wamnings O Onily emors O LPI Commands | Clear al Selected Items  Cyclanie ltems

14:15 Scanning LUSAS Solver output file "Slab Shell™Static Moving Load Anslysis 1.out” fo
@ 1415 Solver version 3.0-2 . Nunber of lines=1912. Nunber of errors=0. Nuab

14:15

14:15
©® 14:15 Results file: C:\Users\OEM\Docunents\LUSAS230%Projects\LUSASFiles\Slab Shell\Slah S |
@ 1415 Results fils: C:\Users“OEM\Docunents LUSAS230°Frojects \LUSASFiles Slabh Shell\Slah §

6ibit Units NmkgsC XNA  VNA  ZNA  Selected: Contours: Mx Force/Mame
Tip.

tv= -Thi =13 SF A o]l 10] 220} Ha L A 1,

Entity S T3 (Force/Moment-Thick Shell) 02 & mjj =gt & Q)= AvRgfo] S5t Ho= 0 234 NX(T) Zo




(17} 22 12 BST=0] 714 Wood-armer momentE ufste 2102 v52e] e T2fgt A2 vz Aol
Agote RAEZL Gtk BEE 949 FRAEYUL,

¥ ¥

Mz / /’
53
Mxy\l My ¥ ¥
Sy
P /

Ty
M Ix ey Py
&
My \ My Sy \Sx Ry My
* x Ix

EntityS 4™} 53 (Stress(top)-Thick Shel)o2 & mf H=T 4 Qle Aupyle] SR} Fow okt Zayh

y 4 z 4 z &

71} AHAISE U282 Help> Element Reference Manual> Appendix D-Sign Conventionsof]A] &013F 4~ 9l r},

10.5. ©HH A

s 9lo] A2 AAslol, A2 Ul RUE Wale S TejmR BAIY 4 gL
Utilities> Graph Through 2D .

LlUr of7]0]] Grid size= 22 AKJ5H) OKHES =1},

Graph Through 2D X
o By cursor

8 snap to arid Grid size 10
jGn'd uﬁse{| (0.0 0.0.0.0)

[l Generate new annotation line

By zelacted line

Projectline  Mormal to screen

By selected surface

At location of existing araph

0K | Cancel Help

© RHE Wsleg 72|34} st 22 BASH: Lined 2513 Sice Dataiyo] A38UC 122 12|07} oh
Rzl £52 Hesn, Temo] EAY 4452 Qs OEe HES EASHe TEE 92 4 gt
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B

‘DEHE

= B®@ (b e S 3 A

¢ File Edit View Geometry Aftributes Analyses Utilities Tools Bridge Building Composte Design Tonk KEPCO Window Help

Layers
[Eiayers

v X | LUSAS View: Slab_Shell.mdi Window 1 X |

[BlGroups  fattribu.., (B analyses P Utilities [F Reports P 1) T . o0 . . 50 T ) .. 200

730 T )

£+ Sib_Shelind

Analysis: Ana]ysAs’l.
e e Loadcase: 2:Dead Load
ﬂMaﬁ Results file: Slab_Shell-Analysis 1.my§
el i Entity. Force/Mament - Thick Shell .
sl o Cumpunent (Avﬁraged n-da\] Mx (Um&s N mlm)
£l Contours : M (Farce Moment - Thick Shell) i 514748 .
-4.61061
1 3.07374 -
£ [5] Values : Mx (Force/Moment - Thick Shell) - 1 5;687 )
1y view properties
‘} 53687
= § 07374

61061
614748 -
Maximum 6.7213 at node 8
Minimum -7.11054 at node’

Resultant effects from 20 mods

O Resuits compenent: Resultant effacts from sice
Enfty  Force/Moment -Thick Shel -
Component Mx -

Transform  Set... | None

ﬂys
a e . oo
Rasuns F!a S\ah _Shell~Anal 1.mys

_ Contour entity: Force/Moment - Thick Shell _
Contour c-mpunenL Mx (Umls NI mfm)

= Number of contours

. Contour interval: 153687

Fleate sk o8 e [ * Contour maximum 6.7213 at node 67 of elefent 50
0.0 - Centour minimum -7.11054 at node 9-of element 22
T ol e A Peak/value entity. Force/Moment - Thick Shell
i Llataii = " Peak/value cnmpunenl Mx (Units: N mfm)

Winch s, Z em v T S T R N SO BT S T S T S ] . Peak.range(%); 0.0 .
Wiivrion sy | et d Peak/value maximum 6 7213 at node 67 of elsment 50
(e e, | T * Péakivalue mirimum -7 11054 at riodé 9°of elefent 22

Defaults...

<Back Next > Cencel Help k

Test Output | J v B X Selected ltems rax
© Almessages () Errors and warnings () Only eors  ()LPT Commands | Clear all Selected Items  Cyclablz Items

14:15  Scanming LUSAS Solver output file "Slab Shell“Static Noving Load Analysis 1.out’ fo;
©® 1415 Solver version 23.0-2 . Humber of lines-1912. Number of errors=0. Humb

14:15

14:15
@ 14:15 Results file: C:\Users\OEM\Dosunents\LUSAS230\Projects LUSASFiles Slab_Shell\Slab S |
© 1415 FResults file C\Users\OEW-Doownents \LUSAS230\Projects\IUSASFiles Slab Shell Slab S
For Help, press F1 anit UnitsNmkesC X360 %S0 ZNA  Selected: None

B olElE Bicel2 §74 U8 45 AUC

J2j2= Copy&PasteZ U=P S-EL2 THHWP, Word, Excel 5)ojA &2 4 glon], 2L 9Zo] BA|

Coondinates Mx - LUSAS 23.0-2c4
Loadcase

Graph1

February 18, 2026

1.7e6

1.5e6

1.3e6

1.1e6

500000

700000

500000

300000

100000

-100000

-300000

-500000

-700000
-800000
-1.1e6
-1.3e6
-1.5e6
-1.7e6
-1.9¢6

Mx - 39:Loadcase 31(78)

-2.1e6
(=]

Coordinates (-4.5.0) to (36.5.0)(77)

—8— Mx - 1:Self Weight(2) / Coordinates (4.5.0) to {36,5.0){1)
— % Mx - 2:Dead Load(4) / Coordinates (-4.5.0) to (36.5.0)(3)
—#— I - 3:Support Settlement(6} / Coordinates (-4.5.0) to (36.5.0)(5)

Mx - 4:Support Settlement(8) / Coordinates (-4.5.0) to (36.5,017)
—#— Mx - 5:Support Settlement{10) / Coordinates (-4.5,0) to (36.5.0)(9)

Mz - 6:Support Settlement(12) / Coordinates (4.5.0) to (36.5.0)(11)
—&— Mx - 7-Temperature(14) / Coordinates {-4.5.0) to (36,5,0)(13)
—#— Mx - 8:Point Load(16) / Coordinates (-4,5,0) to (36,5,0)(15)

T V| e v 0 nsdeacs AHRY Panedinatas (A & 0 fa (2R & AT C \Users\OEM\Documents\LUSAS2301Projects\Slab_Shell mdl Units: M.m.kg,s.C
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10.6. EIAE A7}

Utilities> Print Results Wizard...
215 RE0] Ol SIAS Y02 Aake WA 4 5l

Buw
DEd - =
S Fle Edt View Utiities

BEX G-0- 8 5B

Window Grid  Help

0, Excell}t s3tE|o g HEalsto] ARRS

Utities [ - Thick Shell in Element Local Axes (Elements showing results) | -
Btayers [Eloroves , yattrinu,.. (5 Anases Fuities [Freports |
o 39:Coordinates (-3,5,0) to (35,5,0) (39) nylum | heylbuimi [l My[N.mim} Ny{tmim] Sxitm} | Syiuimi
o 50 - 20:Loadcase 12(40) 1 0050644 | 0034576 | 291269 oo7s | iosss
o 41:Coordnates (4,5,0) to (36,5,0)(41) 3 Zo.050B44 | 003457 | Bizke 9557
" 42:Mx - 21:Loadcase 13(32) 1 00163015 | 0.0247087 | 266752 e
P 43:Coordinates (-4,5,0) to (36,5,0)(43) 4§ 12583563 X -8.0370773
o +Mx - 22:Loadcase 14(+4) 5 12583563 L 26971 00370773
P 45:Coordinates (-4,5,0) to (36,5,0)(45) & 56247047 37
o 46:Mx - 23:Loadcase 15(46) Al " 1955
o 47:Coordinates (4,5,0) to (36,5,0)(47) @)
o 38:Mx - 2L oadcase 16(48) e 00317294 | 0071189
o 49:Coordinates (-4,5,0) to (36,5,0)(49) 10 8 037911663 00103308 | 0102300 038357
o 50:Mx - 25:Loadcase 17(50) T 1 00261604 | 0.0%123E2 0.088060S 0253171
o SLCoordnates (-4,5,0) o (36,50 (51) 2 1 0.0245087 | '0.0298584" | 'g'g0aieEs
o 520 - 26:Loadease 13(52) 15| 12(A) | B994SBE3| 00116301 | 0.0172755
" 53:Coordinates (4,5,0) to (36,5,0)(53) 4 1218) SSTTS4ET] 00133756 | TS eABaRES
" 54iMc - 27:Loadcase 19(54) 15 13 (A TBO0SSE-3 | 774761E-3 -4 41355E-3
" 55:Coordnates (-4 Sn)m(ié 5,0)(55) [E 1318} 21954863 | -1 51576E-3 | -3B833ES
" 56:Mx - 25:Loadcase 20(56) M| H4CA) | TEOOBEES | TTATBIES | A41355E3
P s7:Coordinates (-4,5,0) o (36,5,0)(57) I A8 1 TR AR AT A BEIRES
Resuletype. [6.0153955
1O Components Eigenvalues 0.0100265
B
Results Reported components Primary comporierits oD DT,
Units Model units - Elul] L9 B0g16E3 0184312
cs = [ standard 00307544 366553E-3
loadcases  .pead Load v gwx [0.03s0179 0212457
eiNy 00173881 -0.115639
Entity z -
Force/Moment - Thick shell By G s | 0oBBess
Locaton  pyeraged modal = inex 71836563 -0.031325
Mmy [ 0.010086 -0.0850749
Eipn Eements showing results ~ [Mxy 2380878 3 6.03894E3
sk (236485 0TS
o it ‘
2 Tabular and Summary sy L7.16368E-3 0.0401285 00313255
Order Loadcase/Mesh = 5 Orincpal |5 0105068 00136848 | 00611921 | 0.0850748
2 CEquivalent 14 3505763 206385 6.03694E-3
Transform  Transformed... | Nome - Onergy [ 7645E3 Sarisi | Goiis3dd
mnmsu -1.63631 | -3B6553E-3
([CIoardinates Alow derived components (Lo o1pa5Es
B Display non
save to fie
1 Settings. . Defaults ‘ R X Sefected tems s
[ Selected ltems  Cyciable ftems
J Name [PRWZ 5 lout’ fo
‘ arz=0. Hunb
{ hellSSlab S
{ ox Concel | Apply Help bellnSlah S
For Help, press F1 Ledbit  Units: NomkgsC 630 %180 ZNA Selected: Unknown
10.7. sts &
S5 L-u
o2 789 stsAClA7E SAE WY ZAuS ARl HsiA skeEge ATy
Q x)AXSE Aupe] =8t
aa = H
RS 815 39 % Ui 39 oiF Jefeld olF oi5E Ml gl iy 2 Ues
st s o5 25 4 BE=E S SIS )% e = o= 2&w° ax 7 usS=

=2 Zlopfjof Shct LUSASC] Smart Combination 7

omk

Loadcases to consider |

[- ]

Variable loadcases

Available Incuded
i -35iloadcase 27 {5 = 26.0m) N Beneficial | Adverse
-~ 36:Loadcase 28 (s = 27.0m) 1D factor factor
- 37:Loadcase 29 (s = 28.0m) 3 Support Settlement 1 0 1
- 38:Loadcase 30 {s = 29.0m) 4 Suppert Settlement_2 0 1
- 3%iLoadcase 31 (s = 30.0m) 3 SUPPM et et 3 1l ¥
g [ Support Settlement_4 1] 1
Post processing =
- 44:Live Load (Comvination) (Max)
- 45:Live Load (Comvination) (Mim) <

45:5elf Weight + Live Load (Max)
- 47:5elf Weight + Live Load (Min) s
48:Dead Loads + Live Load + Supp
- 4%:Dead Loads + Live Load + Supp
40:Envelope {Static Moving Load Ar
- 41:Envelope (Static Moving Load At

Step
1 -
Name |Support Settlement {Combination) v| : (42)
K Cancel Apply Help
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® 7t 3}5CASE9] Beneficial factoret Adverse factorS 474gHct

Tip.

Available : Zu} 0}dg Melisto] 515 £3to] 1248 LoadcaseS A& & 4 9loni oju] AoH Combinationg
e ol 2% 18g o REndS Ay

Loadcases to consider : st5E%2 sl AIHH Loadcased AMEE= Loadcase 7i4E AR of AREGUCH
7|2 HRle 002 glojolon, 0|42 Included 220] 3l RE 5152 1#Eke ojujshch

Variable loadcases : Adverse Factor?} J9]%|0]Ql+= Loadcase % Adverse factors AL£3 4 Q= Z|j

Loadcase?] 7h»5 Quigiyt}. 724742 -1 Eof9lon o712 Adverse Factorg A& 4 e

Loadcase?] /4ol Aol §&:2 olojgict. of go] 12 Holslol o, siFxYe| Ao wet 2] 19

Loadcaseo| 4249 Adverse Foactor@t Permanent Factor’} HsfA AFEE-S ojojch ¥t 002 Ad7sHH
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