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1. 719

For software product(s):

Standard / Lite

With product option(s): | Basic
£arlE 2702 XY Solids AMRslel 49 A sl Saggct
@7to] ML ofehet 2yt
Q71 A% :15m
Q g2 A7 1 2.5m
Q =o] : 10.5m

O Loadcase 1 : A&

QO Loadcase 2 : AMHHRS

I3 1 28 Qe




I w7t AR
2. 22 AJAF
File> New...

Mew Model

File name Pier 3D

\Waorking folder
(C)Recent C:YUsers WOEMWDocuments WLUSAS 230 WProjects

Quserdefined  CrUsersWOEMWDouments WLUSAS 230 Projects Set..,

Moidel properties

Analysis type Structural + | Model units thmtg,s,C v
Analysis category | 30 «w Timescale units  Seconds e
Optional

Startup template  None “ | ... Layoutgrid MNone e
Title

Job number

[ QK Cancel Help

® File name: T}AY
@ Analysis type :

@ Structural - F£xRs|A 2Hof &olst g7 LA

® Thermal - FofA 2o £o|st g7 14

@ Coupled - 5N A2 "lEro 2 sl 1RSI, Tl 7 uigjo] Al ARR G| 84 1A
@ Model units : R0 A ©A. W DB (BHAIY, AEEAY 5) AFE Al 2713t A0 4%

® Timescale Units : ofAjo]] AFES AIZF T

© Analysis category © 3l 71EInlo] YT vl L, cheh AR AP A M ARFEY UEIES A8}
QlEjm o] A W

® Startup template : A% ALaH GlolEA ol MRA| AR} 169] Scriptd Adelo] £5 ks

® Title : 2] Cigt A (k)




A 3% Geometry 4

3. Geometry g

3.1. Vertical Axis AA

File> Model Properties...

Vertical Axis«= 23-& *J)* gk o AAsE Analysis Categoryo] T}t AF=s-0 2 A=Yt Gravity HlsS

g4 A}

=2
=718 o, F3o] ALRLL uskS AXste 7]%o] YU} Vertical AxisE Y&0 2 MM} AJEo] Y&

%_i e},

General Backups Geometry Meshing Atirbutes Options Defa ¢ *

Title
Precision shown in dislogs

Analysi e

OSSN R ~ O significant figures  _ =
8 Orly show compatible options (") Decimal places * >
Madel units .

Eme,sC Y yertical axis

Outputin feet and inches Gravity m/s?
Timescale units Seconds - 281
Dedmal marker .,q.s \_m'indou_us o DZaxs 8 Enzble undo

Close Cancel Apply Help

3.2. WOIE A9]

Geometry> Point> By Coords ...

EBuw cademic (Bridge Plus} - [LUS ymdl Window 1] o
DEHE & = BEX 2,0 &0k [E[T [T o d [k K-k s-0-8: B ks
©File Edit View Geometry Attibutes Analses Utilties Tools Bridge Building Composte Design Tank KEPCO Window Help
Anaiyses ¥ @ X | 7 LUSAS View: Prer 30mdl Window 1 x| x
[EPtayers [BGroups yatiribu.. (B analyses > Utilities [F Reports . o1 R 00 B 01 B 02 R 03 0.4 B 05 B 06 [ 08
5+ Pler Dol s

4 Structural analyses =

-2 Analysis 1
I:Loadcase 1

A Model properties

Enf

Grid style
83 columns.

Local coardinate

Global coordinates v

Set a5 active local coordinate

oK Cancel Help
i
liloadcase 1 = + Ll
None v Spedfy..
Text Output + & X Selected ltems. vax
© Almessages ()Evorsandwamnings () Only errors (CJLPI Commands  Clear all Selected ltems  Cyclabie tems
@ 1415 Solver version 1 23.0-2 Nunber of lines=1912. Nunber of errors=0. Numb [VPaint 1
14:15 [VPaint 2

14:15
@ 14:15 Results file: C:\Users"OEMDocumentsiLUSAS230°Project= LUSASFiles Slsh_ShellsSlab_S
@ 1415 Results file: C:\Users\OEM“DocumeatsSLUSAS230NProjscts\LUSASFiles\Slab Shell Slab S
22:33  Model successfully saved as C A\User=nOEW\Document=\LUSASZ230%Froject="51lah Shell ndl
22:33 Restoring the nesh lock status as last results file is closed
22:35 lModel successfully saved as C:\lssre\OEMDocurents\LUSAS230\ProjectssFisr 3D ndl

For Help, press F1 P64-bit UnitsitimtgsC X D17668 V031995 ZiH/A  Selected: 2items




O Blg & 7)o EOIES 0l9AR NER & oy 22 ofol2 [/ -] Mo Lineg Rl
@ Lineg AEISh & 0R2A 2£52F 22510 Sweep2 AMEIYC: Y HFOo 2 8 9t 59 Surfaces
@ /3%l Surface 4 S AEist 1 ”J% SweepA|H & 5}494 Surfaceg /gt

Delete

T X

Move...

Copy...
Sweep...

=
=

a

All Visible

Invisible

0.

i

—

o

(o o
n]

Keep as Only Visible
Advanced Visibility...

Results Plots

One-click Report...

Deassign all attributes

Renumber...

Select All
Dreselect All

Selection Memory

b=

ur o
Q2 o

19
=
olr
oL
opt L(.a

O Translate (JRotate () Mirror (sreen)
() Scale (O Mirror (advanced)
Translation
*>
Sweep type
Mingr arc Msjor arc o Straight
ChrieA Order of geometry to create
() Line © surface Valume
Transformations generated from memaory selection
¥

A

E No transformations generated Use
Advanced Selection...
~  Selection Panel
~  Cyclable ltems Panel MName w | {new)
Visible ltems Panel
Hierarchy...
i oK Cancel Save Help
Properties...
DEH @ = BE X 0-“'~éjﬁj§l FAT T[Sl &-a [* Qe =O-&: Bliika
i Flle Edit View Geometry Attributes Analyses Utilities Tools Bridge Building Composite Design Tank KEPCO \Window Help
Anialyses ¥ B X | 7 LUSAS View: Pier S0.mdl Window 1 | -
Biavers [Sleroups Fpattrivu.. (B anayses of*Utiiities [FReports 2.0 0.0 B0 50 20 20 [0 20 40 B0 B0 0.0
3 Pier 30,mdl
Structural anslyses -~
£ Analysis 1 g M— 1
Ly Mocel ,fl ctes = e OTondote ORotate O Mirror (sreen)
B | Ciscale () Mrrer (advanced)
Transiation
x 00
B —
Y LS
z 0.0
Sweep type
o, Minor arc Majorars @ Straight
Order of geomelry to create
Qe O surface Ve
Transformations generated fiom memory selection
3 No transformations generated
Name‘ S (new)
ok Cancel Save HE!D
S - X
LiLoadcase 1
Hane ~  spedfy.
Text Output w B X Selectzd ltems vax
O Almessages () Errors and warnings () Only errors (OLPI Commands | Clear al Selected Items  Cyciable [tems
R 22:35 VNew Point 2 defined [@Point 5
R 22:37 Wew Line 1 defined [Apaint &
k 22:38  Few Surface 1 defined (e 7
22:38 Mo mesh related changes sinoce the nodel vas last meshed
K 22:43  Hew Surface 2 defined
22:43 No mesh related changes since the nodel vas last neshed
R 22:44 Hew Surface 3 defined
22:44 Vo nesh related changes since the modsl was last neshed
For Help, press Fi ! B4-bit  Units: tf.mta.s.C ¥-3.252  ¥:299175 ZN/A Selected: 3 items.




A 3% Geometry 4

Window 1]

&Rk

B EF T AL En e-a [k

O3l 3WA)] surface®] Q2% Line2 X a0z (.5 U2 o]=A|ZUc

L0 e OB B i A

i File Edit View Geometry Aftributes Anabyses Utiities Tools Bridge Building Composite Design Tamk KEPCO Window Help

¥ & X | 7 LUSAS View: Pier 30.mdl Window 1 x| >
s [Blaroups attribu.. (Ranayses Futies Frepors | FFT20 B T 50 ) 70 00 70 ) 50 50
=3 Pier 30.mdl
-3 Structural analyses
= Analyss 1 3
Liloadcase 1 o
B Model properties &
Mave
Ormenssie ORowste OMimor(sresn) s
o OScale Ocompound () Mirror {advanced)
Translation
i z 00
Transformations generated from memory selection
Mo transformstions generated Use
Rame | (en)
<. oK Cancel save Help
= = I
1:Loadcase 1 +
Mone | Specify.
Text Output w O X Selected ftems v o x
©Allmessages  (JEmorsandwamnings () Only emors (O LPI Commands. | Clearal Selected ftems  Cyclable ltems
K 22:37 New Line 1 defined iPoint &
R 22:38  New Surface 1 defined Pt &
22:38  Ho nesh related changes since the nodel wes last neshed hermed
k 22:43 New Surface 2 defined
22:43  Ho nesh related changes since the nodel was last neshed
K 22:44 New Surface 3 defined
22:44 Ho nesh related changes since the nodel was last neshed
22:47 Ho mesh related changss since the nodsl was last neshed
For Help, press F1 £ 64-bit  Units: t,m,tg,5,C *7.39 ¥: 612273 Z:N/A Selected: 3 items
3.4. Solid 9]
. . O
= = St & o = = = o =1 1= =
@ ZE SurfaceS AERH £ (0,000 S22 YR tish 90° UHF Sweep A7 Solids AFU:
Sweep
() Translate () Mirror (screen)
() Scale (") Mirror {advanced)
Angle About axis Origin of axis
X : Z
¥-3xis
0.0 0.0 0.0
(ﬂe angle_s (_) Z-axis
anti-clockwize ;
about the axis) () specified
Sweep type
© Minor arc () Major arc () Straight
Order of geometry to create
(D) Line (") Burface © volume
Transformations generated from memory selection
Mo transformations generated Use
Mame | L {new)
OK Cancel Save Help
30 HEJ;]-oq AA] =2 3}o] &F A o])\q
O = A
= =50 Jde Solids =l & 2 QU5
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N ®-i0-/-0O-8

ink 4

File Edit View Geometry Attributes

Analyses  Utilities Tools Bridge Building Composite Design Tank KEPCO Window Help
Analyses ™ @ X |7 LUSAS View: Pier 30.mdl Window 1 x| &
[ Layere Groups g Atiribu... (B Analyses o Utilities [F] Reports 100 B 20 B 50 . 30 20 [0 20 20 80 E0
(53 Pier 30.mdl =
=143 Structural analyses
=% Analysis 1
- () 11oadcase 1 ®
4 Model properties
X
Liloadcase 1 = i
None | Spedfy.
Text Output > B X Seleceditems rax
Oalimessages  OErorsandwarnings O Only errars (O LPICommands | Clear al Selected Items  Cyriabiz ltems
22:43 No mesh related changes since the model was last meched
k 22:44 New Surface 3 defined
22:44 Yo mesh related changss sincs the modsl vas last meshed
22:47 Mo mesh related changes since the model was last meshed
R 22:50 New Volune 1 defined
R 22:50 New Volune 2 defined
R 22:50 New Volune 3 defined
22:50 No mesh related changes since the model was last neshed
For Help, press F1 £ B4-bit  Units: tm tg,s,C X NA ¥ N/A Z:N/A Selected: 3 items i
. = = = 0 = =
@ RoJE Solid2 % AMEeRst & YZof tfsf 90° 3|AA|# 3¥ Eapshct
o RIS = w Tlw A w =} .
¢ 30,mal Wirdow 1] - X
= REXx Q-2 S apE [FIT ([Tl | Flae -5 Ik rorErs g-io-s-O0-8-F nka
File Edit View Geometry Attributes Analyses Utilities Tools Bridge Building <Composite Design Tank KEPCO Windew Help
Analyses. ¥ R X | 7 LUSAS View: Pier 3D.mdi Window 1 X | -
P iayers roups * @y Attribu. (B) Analyses o Utilities [FReports B ET] 50 ED 70 7 20 0 B0 50
424 Pier 30.mdl =
=/ Structural analyses
[
= (O Translate Miror (sereen) (O Matrix
i CScale: O Mirror (advanced)
Angee Orign of axis
X z
0.0 0.0 0.0
(+ve angles
= anti-dockwise
shout the axis) () Specified
Transformations Generated from memory
= No transformations generated use
Name | | 2] tnem)
& oK Cancel Save Help
X
3 z
None. | Spedfy...
Tert Output v B X Selected tems vax
O Almessages  OFrorsandwarnings O Orly eors (O LPT Commands | Clear al Selected ltems  Cyclable [fems
22:43  Ho mesh related changes since the nodel was last meshed [lPoint 1
R 22:44 New Surface 3 defined s fas
22:44 Vo mesh related changss since the nodsl was last meshed
22:47 Ho mesh related changes since the model was last meshed
R 22:50 Hew Volune 1 defined
R 22:50 New Voluns 2 defined
R 22:50 New Volune 3 defined |
22:50 No mesh related changes since the nodel was last meshed
Far Help, press F1 f8d-pit  Units: tmtg,5.C X N/A ¥ NA ZN/A ‘Selected: 49 items




A 3% Geometry 4

14 1USAS Academic (Bridge Plus) - [LUSAS View: Pier 3D.mdl Window 1] N
DEE = BB Qe SRR [ET 7L [l &g [N RN B0 0 D@y @ik
File Edit View Geometry Aftributes Analses Utiities Tools Bridge Building Composite Design Tank KEPCO  Window Help
T EX LUSAS View: Pier 3D.mdl Window 1 x | -
roups | ggattriou.. (Blanayses o Utitttes [FReponts | [RT0 ; 100 . EX ; =0 ; ET) ; =20 ; [ ; 20 . 0 ; 50 ; 50 ; I
5 Pier 0.md =
(13 Structural analyses -
£1-%2 Analysis 1
- (X 1:10adcase 1 = Lo
Wy Model properties
B
z
loadease 1 =)
Nane v | specfy...
Text Output. v B X Selected ftems v ax
O Allmessages (O Errars and warnings  (O.Only errors () LP Commands  Clear al Selected items  Cyelable Items
K 22:50 HNew Volume 1 defined
Kk 22:50 New Volune 2 defined
Kk 22:50 New Volune 3 definsd
22:50 Mo mesh related changes since the nodel was last meshed
@ 22:52 28 Point(s) merged
© 2252 37 Line(s) nerged
@ 22:52 12 Surface(s) merged |
22152 Mo mesh related changes since the nodel was last meshed
Displays a brief report summarising the selected element iB4bit  UntstimtgsC  KNA  VNA  ZNA  Selected: None
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4. Meshing (A%

4.1. Q49] 9]

Attributes> Mesh> Volume ...

@ Stress@ A4S AMEl5t1, @4 YEJ= HexahedralS AEighc) @4He

lesh

Analysis category

30
Structural
© Element description © Regular mesh
Element type () allow transition pattern
Stress bl
Element shape B sutomatic
He_)fahedra__l ~ Local x divisions
Interpolation order Local y divisions
Linear bl
Local z divisions
Irregular mezh
Element size
() Element name HABM :
Name | Pier W
oK Cancel Apply

42. Q40 B

® SeolN s Volumed w5 A

4

4

4

1.0

(new)

Help

A
B LUSAS Academic (Bridge Plus) - [LUSAS View: Pier 3D.mdl Window 1] - X
DNER @ BR Y 9-0- S apBE(FlE Al ]Faee-@ ke R kraNr - 0-/-0O-8- F fipd
i Fle Edit View Geometry Aftributes Analyses Utilies Tools Bridge Building Composite Design Tonk KEPCO  Window Help
| LUSAS View: Pier 30.mdi Window 1 x| -
0 70 =0 O ED = 0 20 ED = B0 T
53 volume (1) [
S
= i
By copy =
@B Poste
Rename
Delete
Edit Assignments.. o
Select Assignments
Deselect Assignments
Visualise Assignments
Visible <
Invisible &
Setas Only Visible
Advanced Visibiliy...
Results Plots > =
Assign
Assign to All
Deassign »
Set Default )
None. ~ | Spedfy...
Text Output w B X Selected itams vax
Qalimessages  OErrorsand wamings (O Orly errors  (OLPI Commands Clear al Selected ltems  Cyclable Itms
©® 2252 28 Point(s) merged [@Volume 1
© 22:582 37 Line(s) merged [k 2
® 22:52 12 Surface(s) merged ":”‘“‘3
22:52 No mesh relsted changes since the model was last neshed it
22:57 Mesh Attribute 'Pisr" assigned to 12 itsms vuﬂja
22:57 Meshing nedsl . S
22:87 Meshing completed | | [Svames.
©® 2257 Total clements created i~ 576 HESH Sokme 5
ame 10
For Help, press F1 S4bit  UnitsmtgsC X NA  VNA  ZNA Selected: None




A 3% Geometry 4

43. QA 74 =0l

. . - o ° o =lol=
@ Treeview> Attributes 59| @4 Clo[EAlojN HYs =g A& dide Iy

Ba LUSAS Academic (Bridge Plus) - [LUSAS View: Pier 3D.mdi Window 1] - o X
NEd @ =2 BBX 2.0 & OpE(FT [TL] s b ® & e[RRI B 0/ O @ TN =

© File Edit View Geometry Attributes Analyses Utilities Tools Bridge Building Composite Design Tank KEPCO Window Help

WX | LUSAS View: Pier 30.mdl Window 1 5 | -
Layers [Bloroups @attribu.., (5 analyses P utilities [Freports | [5G B N =T ‘ EX) - =0 - =T § 00 - 70 - 0 N 50 - &0 N e

100

= Edit
By Copy
B Paste =

Rename

Delete

Edit Assignments...
Select Assignments =
Deselect Assignments

Visualise Assignments
Visible N
Invisible

Set a3 Only Visible
Advaniced Visibilty.. i di
Results Plots >

Assign &
Assign to All
Deassign i

Set Default

Nane v Spedfy...

Text Output ~ B X Selected tems v BX
QO almessages (Erorsandwarnings () Only errors  (J)LPICommands  Clear al Selected Items  Cyclablz ltems

@ 2252 22 Point(s) nerged
@ 22:52 37 Line(s) merged
@ 22:52 12 Surfacs(s) nergsd
22.52 Mo mesh related changes since the model vas last neshed
22:57 Mesh Attribute "Pier" assigned ta 12 itens
22:57 Meshing model |,
22.57 Meshing completed
@ 2257 Total clements created :— 576 HE8H

For Help, press F1 eabit UnitstmigsC  ENA  NA  ZNA  Seleced:ier

4.4, Line @40] Bat
Attributes> Mesh> Line ...
@ 712801 BAjY] 22 oY, w7 715RE Ag Y 2UsH £857] Yol Volumeg g5kl Ql Lineo]] @4
T BYsh ¢, S24R Yske Null line meshS A-&FUch
Line Me<h >

Analysis category

3D
Structural
© Element desaiption (") Use default spacing
i fyoe
MNone = () Mumber of divisions
Linear 4
Spadng...
© Element length
() Element name MNULL £
End conditions.. .
Name |ElementLlength = 1 ~| = (new)

OK Cancel Appty Help




—

4.5, Null Line Mesh®] A&

w7} sl

O w72 o2 e 7R YT Lines BT AHRr & AJOJRt HojE Al ot

s LUSAS Academic (Bridge Plus) - [LUSAS View: Pier 30.mdl Window 1] = ] x

DSH @ = BRX D0 & BArE [F]T T ehé-F Rk B 0>/ -O-8- @ iilbd

i File Edit View Geometry Aftributes Analyses Utilities Tools Bridge Building Cempesite Design Tank KEPCO Window Help

Attributes w B X | 7 LUSAS View: Pier 30.mdl Window 1 x | -
[Bliayers [Bleroups dhattribu.. (B Analyses utiities [Dreports | [ 00 . 50 50 _ 0 70 _ [ 20 . =0 50 _ 30 B
5/ Pier .l
S Attrbutes' (2)
Mesh ()
A Line (1) 5
£ Volume (1) o Eelit Il
g LiPier Copy
i}
i 1 17
Rename -
Delete 3
Edit Assignments...
Sefect Assignments
Deselect Assignments
Visualise Assignments 3
Visible
Invisible
Set as Only Visible
Advanced Visibility... b
Resuts Plots >
Assign
Assignto Al
Deassign > @
Set Defauilt
5 7
None v ispecfy.. |
Text Qutput w B X Selected Items v rXx
Olimessages  OErorsand wamings  (onlyerrors  (LP Commands | Clear al Selected Items  Cyciable ftems
22:57 HMesh Attribute 'Pier’ assigned to 12 items ez
22:57 Meshing model e 3
22.57 Meshing conpleted e 13
@ 2257 Total elenents created (- 576 HE8H gt‘”ei:
23:02  Line Mesh Attribute "Element Length = 1" assigned to 5 itens s
23:02  Meshing model
23:02 Meshing completed |
@ 23:02 Total elenents created - 768 HX3M
For Help. press F1 i B4-bit  Units: tm.tas.C e NJA ¥.5.5115 Z:10.8203 Selected: Element Length = 1

/ Tip.

i]-ﬁ 6]-'}_}94 2274 V.68 ENA ] =
W) 2 Aestel RS XyRRol
oS olgslel MElE Ao 532 BoY

AN
e =]
715 2 A= JEstd s o)l AAE Aol AEE 4 QlsU:

a2 o

R~ ] v ke hm kG kg
k Select Any

k. Select Geometry

| ko Select Points

!E_\ Select Lines

| B Select Surfaces
ko Select Volumes
k.. Select Mesh

k. Select Modes

k. Select Elernents
k- Select Annotation

_10_



5. Al2sd ol o Kg

5.1, Az 54 Ao

Attributes> Material> Isotropic ...

o A2 SAHE YATUCL BelE f, m HeE AgsiaUh

Isotropic

[Cl Plastic [CIcreep [ Damage [ shrinkage [ viscous [C)Twophase [l Ko Initiglisation
Elastic

I:J Diynamic properties Value

Young's modulus 3.05915E6
Th I

et oensen) Puoisson’s ratio 0.2
Mass density 0.244732
Coefficient of thermal expansion 10.0E-6

MName |Concrete | B ()

Close Car

® F= Attributes> Material> Material Library ... ofjA] U&= DBE &8s 4 9}

© RS AJAfStHA 2710 ARt A=

S3zt0] Uk,

Material Library
Material type  Concrete =
Country {None) b
Standard (None) B
Grade Uingraded i
Properties
Young's modulus 3.05915E6
Poisson's ratio 0.2
Jensity 02447312
Thermal expansion 1:0E-&
Mame |C0ncrete w

Help

SUct

_11_



w7t AAeHA

Tip.
ol HAE
=0 FAs @

DRI
o2

52. Az &4 A&

® A Solids Aest, MasA HolsAe Agxes

Agstols Push, 2
%hg N/ 2 AHgelrd, sHEHelE N o

el 24 &

0]l
=2

r&"

0

fju

oS SAlstolop
A1gstolof gt

e,

Zojt} 71U YL AHgstol Assign AW,

L- AS Academ [LUSA: wil - o
N &- = BE X - G Ak B TT| L & ®-F [k Ao hG B0 O [@ ik a
i File Edit View Geomefry Attributes Analyses Ufiities Tools Bridge Building Composite Design Tank KEPCO Window Help
Attributes ~ B X | /7 LUSAS View: Pier 30mdi Window 1 x | =
ey : attribu., (B analyses Hutiies Frepont: |7 00 B ED 0 50 70 20 50 ) 50 EI
-3 Attributes (3)
=1+ Mesh (2)
£ Line () Bl
&% 2:EementLength = 1 E
2143 volume (1)
& Lpier
-3 Material (1)
21+ 3 Tsotropic (1)
© LiConerete (Ungraded | Concrete)
A ent
Iz Assign to ponts () Assign tofines
[ Assign to surfaces 8 Assion to volumes
© Allandyss loadcases
Analyss 1 .
o () From oadcase (norlinear and transient analysis)
Anaiyss 1
tioadea
Set s actve losdc
A o Help
= z
hane ~ | specfy.

5.3, Az 54 =g A

slo]
-/

@ Treeview> Layer> Geometry 0] 242 ofgfje} 7o MAjslH, & @e) Buwa MALS cha)slo] glolsh 2 ol4Lct
=2 E ’ O « QLSS 1o =2 = MY .
B LUSAS Academic (Bridge Phis} - [LUSAS Vi £ 3D { - o
DS - = BREX -0 &8¢
Flle Edit View Geometry Attributes Analses Utities Tools Bridge Building Composite Design Tank KEPCO  Window  Help
Layers v & x ‘/ LUSAS View: Pier 3D.ndl Window 1 5 | x
[Ftayers Groups - Attribu,. (B Analises o Utilities [F Reports 00 80 B . a0 20 [ Z0 ET] 50 EX) 100
3 Pier 30.mdl
=71 Pier 30.mdl window 1 Material Key
@ Geometry Analysis: Analysis 1 S S
8 Mesh | Loadcase: 1:Loadcase 1
() Deformed mesh =| [ Concrete (Ungraded | Concrete)
5] Attrbutes
[ Annotation
[ Utiities —
e EREES
Geometry
Boints
@ iines [DLine directions ([ Line axes
Cambined lnes Combined ine dre:
@ surfaces [Dsurface axes (Dsurface normals |1
8 volumes (Cvolume axes Colour by Attributes X
[C outine only [Dorientations anly if selected
Bt Bod
! Wireframe Hidden lnes ——
B 1mmalines
(O Allattributes, same colour
pnez T ] o
Help
—— | Ol attributes, auto colour
T 1B Generate key
N6 deformations drawn [ Cancel Help
(] Window summary B “
8 view axes Detais..
Defauts. & £
Text Output v B X Selecteditems vax
©allmessages (O Errorsand warnings (O Only errors (O LPI Commands | Clear al Selected Items  Cyclable ltems
22:57 Meshing nodel
22:57 . Meshing conpleted
@ 22:57 Total elements created - 576 HE8H
23:02 Line Mesh Attribute 'Elenent Length = 1' assigned to § items
2302 Meshing nodel
23.02 . Meshing completed
@ 2::02 Total elements created - 768 HX8H
23:11 Material &ttribute "Concrete’ assigned to 12 items for loadcase "loadcass 1°
For Help, press F1 64bt  UntstimtgsC  MNA  RE7SSSE 2108203 Selectec: Geometry Layer
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6.1. 74 =4 %9

Attributes> Support...
@ w7to] vidg o= Ao}, Solid 84& ARRErF 30|28 X, Y, Z HAIS 0| tisto] &g
® ¥ 20| Local CoordinateE A9J5}A] oF=r}H JLAHISES Global AEAVE 7]&0 2 Shct

Structural Supports s

Analysis category 3D

Free Fixed Spring
Spring stiffness
x O o O
Translation in ¥ &) o O
2] © o Ol
x ©O @] Ol.
Rotation about ¥ (o] O O
z O @] Ol
Hinge rotation (o] O Q
Torsional warping (o] O a

Closed Seepage Drainage Open Pressure

o
(@]
(@]
Q

Pore pressure

Spring stiffness distribution
Stiffness

Stiffnessiunit length

Stiffmess/funit area
Lift-off ==
Contact =>

Mon-reflective =

Mame |Fixed Support | = (new)

| Ok Cancel Apply Help




w7} sl

6.2. 74 X719 Kg

v (Bricge Plus] - [LUSAS View: Fier 30mdl Wiridew 1] o %
e @ = BAX D-0- S AKE(FTAT|[L | s ®-F R [Ri-AnrErd B-' 0> -O-8-
i File Edit View Geometry Aftributes Analyses Utilities Tools Bridge Building Composite Design Tank KEPCO Window Help
Attributes w & X | 7 LUSAS View: Pier 3Dmal Window 1 x| i
Layers [BGoups fattribu.., (B analvses P Utilities [FReparts g0 E O 70 7o Z0 80 BD 00
=43 Pier 30.mdl o
423 Attributes (4) =1
3 Mesh ()
ER4 Line (1) o *
&% 2:Element Length = 1 =,
/4 Volume (1) )
& 1Fer
=3 material (1) &
| {3 Tsotropic (1)
% LiConcrete (Ungraded | Concrets) A
=3 Supports (1)
1:Fixed Support By
= Assign o points Assiar o
80 ssign to surfaces Assian to valames
© Al analysis loadcases
anslysis 1 v o=
Analysis 1 = o
1iloadease 1 |
Set as active loadcase T4
ok C: | Hel
o ancel I L1 L]
z
none < | specy.
Text Outplt ¥ B X Selecteditems rax
©almessages () Erorsandwarnings () Onlyemrors  ()LPICommands  Clear all Selected ltems  Cyelable Items
22:87 Meshing model
02459 Meshing completed
© 22:57 Total clements created - 576 HX8Y
23:02 Tine Mesh Attribute 'Elenent Tength = 1" assigned to § items
23.02 Meshing nodel
23.02 . Meshing completed
@ 23:02 Total clements created :— 768 HESH |
23:11 Materisl Attribute "Concrets” assigned to 12 items for loadcase "Loadease 1°
For Help, press Fi fEabit  Units:HomigsC X NA VWA ZNA  Selected: 4 items
BB LUSAS Academic (Bridge Plus) - 3Dl Window 1] o
DEE #y = BRX 20 & BWE[FIT [T eh® @k (R B0/ 0@ in &
File Edit View Geometry Attributes Analyses Utilities Tools Bridge Building Composite Design Tenk KEPCO Window Help
sttributes v ax LUSAS Views: Pier 3D.mdl Window 1 x | x
ayers Groups o Attribu... QAnaryses o Utitities [ Reports =100 5.0 . 50 =0 =0 00 20 0 ) B0 00
573 Per D.ndl E
B3 Attributes {4 I
<h (2)
e () La
% 2Eementlength =1
£ Volume (1)
&% LPier
£ Material (1) =
£/ Isotropic (1)
LiConcrete (Ungraded | Concrete)
=423 Supports (1)
&% LFixed Support
=
= ot
o
Mone. ~ | Spedfy.
fet Output v 0 X Setected tems vax
O Allmessages O Errorsand wamings (O Only errors. (OLPI Commands  Clear all Selected ftems  Cyclable ftems
22:57 Heshing conpleted
® 22:57 Total elements created - 576 HXGN
23:02 Line Mesh Attribute 'Elenent Length = 1' assigned to § items
23:02  Meshing modsl
23:02 . Meshing conpleted
® 23:02 Total elements created - 768 HESH
23:11 Material Attributs "Concrste’ assigned to 12 itews for loadcass "Loadcase 1° |
23:1E  Support Attribute "Fized Support” assigned to 4 items for loadcase ‘Loadcase 1°
For Help, press F1 P 64-bit  Units: H,mtg,s,C X N/A ¥: NeA Z A Selected: 4 items
Treeview> Layer> Attributeso|A] 745 EA|oh= SHARO] M7Ztolut Zolg WA 4+ syt
=t L =2 I E= = 2 o= My .
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7.1 A% e
Attributes> Loading> Body Force...

Structural Loading

Load type
(Paint loads () Strain and stress G2 Disﬂﬂcemenh velodty,
(O Distributed loads () Prestressing tendons
smpartloadlng
O Temperature () Discrete loads

Sody force, viscous support loading

() Viscous supportoading

< Back Next > Finish Cancel Apoly

7.2, 4R Aol

LIS

Attributes> Loading> Discrete Patch...

® ﬂEl /\}H__rL}_ sﬂ}d S HP}\Hﬁ]-b H}aﬂ% ﬂ7_|¥94
= £ 3152 2000 tonYuUTt.

Bo

dy Foree

Analysis category  3p

Help

Sl 5

[ Value
Linear 1in X
Linear acceleration in Y 481
Linear acceleration in Z
Name |Self Weight w| = (new)
<Back Pext > Finish Cancel Apply Help

Sume Ayt Wile] 742 0.8m x 0.8mol} At

@ gl Eﬁt Discrete LoadS AMgsionz stag AE&AIA AlsHle

JW5H o] 9|0 3152 AIstslr] 9J5tel Point2 AoJ3H]c}. (Geometry> Point> By Coords..., )

@4 g WAl dizlo] AH83ictn

Enter Coordinates b
Grid style
B = columns
X Y Z
1 04 105 44
2 04 10.5 04
3 04 10.5 0.4
4 04 105 04 3
Local coordinate

Global coordinates

oK

Set as active local coordinate

Cancel Help
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1 SEEO FI= 5 o o o [¢] AL o]
@ Discrete Patch 5}5-2 51%0] Aot 199] 442 % JOJA] FBI} AFs o= YHEEYc)
Patch X
Load type Analysis category 3D
i -~ . Displacement, velodty, Patch
() Paint Ioads () Strain and stress O et atch type
_ ~ (O anodepatch @ 4nodepatch (O Mulipatch () Straight Jcurve () Mulistraight
{_) Distributed loads {_) Prestressing tendons (_-Bud" futr‘ce,dly»smus
SPACLI0OG Load direction Projection wector Patch load divisions
() Temperature Ox Oz Project in load direction 1B Use default
Oy  Oxvzglobal Project for prestress Number of divisions inx 10
(CPatch x N 10
Disrete loads Graiy ¥ companent Number of divisions in - 10
Discrete point array () Surface normal ¥ component
Y7 transformable 7 comporient 0.0
=
) Compound X Y Z Load
7] 04 10.5 04 2000
2 04 105 04 2000
3 04 105 04 2000
4 44 105 04 2000
e rl) oad on sh v ew)
Next = Cancel Help < Back jext Firish | Cancel #pply Help
7.3. 5I%9] AL
- K3 e
Q A5
O OC X EH;]-7 ;]-7< ﬂo] 1}\1 ! i '2 e ]71L,]E,]-
® Volume2 T%= XEi5t1 1% To]E{Al 'Self Weight'S ALA]71Uct.
8 ws e U5}~ [LUSAS View: Pier 3D.mai Window 1 -
D@ @y = BB x G- & B [FT T [Fli o d (b (B RN B 0 crDrss B inbd
File Edit View Geometry Attributes Analyses Utilities Tools Bridge Building Composite Design Tank KEPCO Window Help
Attributes w8 % [ LUSAS View: Pier 30:mdl Window 1 x | -
ets roups gy attribu.. (B Analyses o utilities [FReports o 100 50 40 = [0 70 ) &0 B0 00
“H Pier Dimd =
&% 2Elementlength = 1
3 Volume {1)
T iper o
3 Material (1) B
{3 1sotropic (1)
% LiConerats (Ungraded | Conerets)
A Supports (1)
i g L:Fixed Support
4 Loading (2) =] | !
{3 Discrete (1) =
i Patch (1) ([lassign to points (] Assign to surfaces.
./, 2:Load on shoe = 2000 ton [ Assign to lines 18 assion to volumes:
: By Patch divisions
£ Structural (1)
L:5elf Weight (O Allloadcases Analysis  Analysis 1 v
O single loadcase se ~]
More >> 18 setloadease active
ok Cancel Help
&
None ~ | Spedfy...
Text Output 8 % Selected ftems yax
Oulmessages  OErorsandwarnings () Only errors  (OLPLCommands. | Clearal Selected ltems  Cyclable Items
23:02 Meshing completed P thian S0 et
© 23:02 Total elements created :- 768 HYAH
23:11 Material Abbribubs 'Conorets’ assignsd to 12 items for loadoass "Loadoass 1'
23:15 Support Attribute ‘Fized Support’ assigned to 4 itens for loadcase “Loadcase 1°
R 23:24 HNew Point 36 defined
R 22:24 Nev Point 37 defined
Rk 23:24 Hev Point 38 defined
K 23:24 Hev Point 39 defined
Far Help, press F1 84-bit  Units: th.mtg.s.C X N ¥ NA ZN/A Selected: 1860 items

@ slaA0|A A5 Treeview> Analyses ®iojlA 27

syt
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=
~J
Do)
2
ol
oA
>3
r\l
o
19
WE
i)
ofo

B LUSAS Academic (Bridge Plus) - [LUSAS View: Pier 3D.mdl Window 1] - B X

NS @ = DAy 9-- & FT T Fla - [k [k rakrd

i Ele Edit View Geometry Aftributes Analyses Utiliies Tools Bridge Building Composite Design Tank KEPCO Window Help

Analyses ¥ X | 7 LUSAS View: Pier 30.mdl Window 1 X | x
Boyers [BGroups  Attribu.., (5 Analyses o Utilities [FReports | [R]0 10 5 =0 +0 =0 20 B 00 20 20 60 _ 80 0
Fier 30.mdl E
{3 Structursl analyses
5% Analysis 1
R CT 1 oodcase 1 Log
R Model propertie gt Active
Edit.. L
Loadcases to Solve...
By Copy
B Paste
Rename =
* Delete
New 5
Deassign >
Controls > E
Gravity
Lloadease L ) |
None ~ /| Ispedfy...
Text Output w B X Selected tems yax
©almessages () Erorsandwarnings () Only errors  (JLPICommands  Clear all Selected ltems  Cyclablz [tzms
@ 23.02 Total elements created - 768 HESM

23:11  Material Attribute 'Comcrete’ assigned to 12 itens for loadcase "Losdcass 1°
23:15 Support Attribute "Fixed Support” assigued to 4 itens for loadease 'Loadcase L'
R 23:24 Few Point 36 defined
R 23:24 New Point 37 defined
R 23:24 New Point 38 defined
R 23:24 ¥ew Point 39 defined
2326 Ioading Attribute “Self Weight' assigned to 12 items for loadcase ‘Loadcase 1°

For Help, press F1 [B4bit  UnitsitmtogsC M NA  KNA  ZNA  Sclected: None

0 g
O AL Discrete Load 0}§s1o] gofstsiond, 7hge] EAES (00,002 7bysisi] t2o] o Pointo] 515
o Utk (0.0.0) ol ¢1x13t PointZ At % 515 Slo]El "Load on Shoe = 2000 ton'S g AU,

) - Pier 30,mdl = o X

BEX S0 & npE [F]TTLI]s a8 -8

©File Edit View Geomelry Aftributes Analyses Utilities Tools Bridge Building Composite Desion Tank KEPCO  Window Help

Attributes v % X | LUSAS View: Pier 30:mdl Window 1 x| =
[EPrayers rou... dpattri, (Ranaly.. it Erepo. | [] 50 EA 50 =) B T L ) o0 0 20 £ a0 50 B0 78
3 Pier 30.md| =
/3 Attributes (5)
523 Mesh (2)
R tine (1) signment L
gy ZElementLength = 1 =
-3 Volume (1) || settngs
bhe Maﬁi‘i[‘;’ﬂ O project anto ne (2D ine beams and frames)
23 Tsotropie (1) ject over area (qrilages, shells, and 30 space frames)
' g% 1Iso1 (Ungraded | Concrete) =
=443 Supports (1 I3
j&uwﬁ;xe(d,hwurt Searcharea Whole model <
s Options for loads outside search area  Exclude Al Load ~
£-3 Discrete (1)
2424 Patch (1) I Moments toinciude  fore
g% 2:Load o shoe = 2000 ton -
&, Patch divisions Trensformatons | specify...
43 Structural (1) T
b 1elf Weight =] Analys's Analysis 1 v
! Leadiase | 2:Patchload on shos I ‘
Setas achve loageee
. Load factor 1.0
ok Cancel Help ‘
o
None ~ | Spedfy. || |=.
Text Output 2 X 'Seleced ftems Tax
O Almessages  (OErrors andwarnings (O Onlyerrors (LT Commands | Clear all Selected ftems  Cyelable ltems
23:33 Model successfully saved as G:“Usersn\OEM-Docunents\LUSAS230“Projects\Pier 3D.adl [@Pont L
K 23:3¢  Hev Point 36 defined [iNode 26

N 23:34 New Point 37 defined e
R 23:34 Hew Point 38 defined
R 23.34 New Point 39 defined
23:3¢ ¥o mesh related changes since the model was last neshed
Ok 2335 Magnitude of the resultant load from Loading “Load on shoe - 2000 ton' assigned te Poin |
@K 2335 Iloading ttribute "Load on shoe - 2000 ton" essigned to Point 1" for loadcase "Patch 1

For Help, press F1 sabit  UnitsitmigsC  XNA  WNA  ENA  Selected: Point |

® sk 2 A2t 5%

fju

A 4 9lon], Pach #1509 H4E AHE 4 AU
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c (Bridge Plus) - Pi

DEE &- By @ X

= 8

[T T

Edit View Geometry Attributes Analyses Utilities Tools Bridge Building Composite Design Tank KEPCO Window Help
¥ 3 X | LUSAS View: Pier 30.mal Window 1 x | X
Grou., @ attri.. (B Analy.. o Utiliti.. [3 Repa. 1) 1 T Bl [0 I =0 3D, 40 50 B0
-3 Pier D.mdl
= tiributes (8}
(5423 Mesh (2)
=+ Line (1) LR
ElementLength = 1 =
3 Volame (1) I
& 1P
©454 Material (1)
543 Tsotropic (1)
&% 13501 (Ungraded | Concrets) ]
43 Supports (1) 2,
& 1:Fixed Support
43 Loading (2)
4 Discrete (1) Default specification for loading dvisions
| © anter croacs s e x [ |
{3 O Total number of loads in area patch 100
al rumtier oF th 10
() Distance between foads 10
= () Loads per search area slement 1 |
‘ oK Cancel Help ‘
|t
Hone ~ | specty... A [
Text Output ¥ & X Selected ftems yax
© Almessages () Errorsand wamings  ()Only errors (JLPI Commands  Clear all Selected Items  Cyclable tems
Model successfully saved as C:\Users\OEM\Docunents\LUSAS230\Projects\Pier 3D .udl (Paint 1
Hew Point 36 defined
¥ew Point 37 defined
New Point 39 defined
New Point 39 defined
Ho nesh related changes since the model was last meshed
Magnituds of the resultant load from Losading "Load on shoe = 2000 ton' assigned to Poin |
Loading Attribute "load on shoe = 2000 ton" assigned to Point "1' for loadcase "Patch 1
Babit UnitstimtgsC  XNA  WNA  ZNA  Selecied: Patch divisions

For Help, press F1

7.4, AetEl 5k5 &9l

® Treeview> Analyses Si0]|A] EQI5I1A} 5F=

NS AT 2 Jsyck

sl 2 A5S

AMElsh 5 'Set Active'S

B LUSAS Academic (Briclge Plus) - Pier 30.mdl - o x |
D @ = BB g s & E kG F T o diy @ - B[R R o ke ki RS ke |
File Edit View Geometry Attributes Analyses Utilities Jools Bridge Building Composite Design Tank KEPCO Windew Help
LUSAS View: Pier 3D.mdl Window 1 x | v
N =0 20 =0 0 o0 0 70 X - 50 50
LR
-4y Model properties < SetActive &
Edit..
Loadeases to Solve...
By copy s
B Paste
Rename P
K Delete
New > =
Deassign > X =
@ 5\ A4,
Controls > b; N r
Gravity b A
b N
-
SR
N/
2Patch load on shoe e
= =
Mrie ~ | spedfy... 2 i
Text Output w O X Selected tems - o x
Oalmessages  OErorsand warnings () Only errors (OLPL Commiands  Clear al Selected ltems  Cyclable items
23:33  Model successfully saved as C:\lsers\OEM Docunents\IUSAS230Project=\Pier 3D, ndl point 1
k 23:3¢ New Point 36 defined
k 23:32  New Point 37 defined
k 23:3¢4 Few Point 38 defined
R 23:32 Few Point 39 defined
23:34 Vo mesh related changes sinse the nodel vas last meshed
Ok 23:35 Hagnitude of the resultant load from Loading "Load on shoe = 2000 ton' assigned to Poin
@K 23:35 Ioading Attribute "Load on shos = 2000 ton' assigned to Foint "1 for loadcase "Patch L
B4bIt  Units:tmigsC X NA  YiMA  ZNA Selected: Patch divisions.

For Help, press F1
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A5 axj2) 2

®)

8. oA

ol
o

8.1 aiido] 43

'Solve now' [ = | o}o]22 o]83}0] AFE02 GG A

O%f
L]
c
£

[ Bnalysie 1

Any valid existing results files will be loaded, even if not re-sclved above

Save options Solver options
© save model O Fastest avaiahle
() save model with a different name () Frontal Solver {slower with more error diagnostics)
Do not save [CIFirst loadcase only
oK Cancel Help

FA2 by

LUSASE 22jsi A2 abgut s Aukg Zgsts $xje] o] 25 2dejoly ofojxl:
2 Algstee, el Anls edelz Beioly $xe] AU A Uk

ofm

D:OI'
i

9.1. ZAx} o 52197
File> Open Available Results Files ...
LUSAS v230jjA= AMAZ0]\ Associated Model Data 2 Qo] o] Zrj7t AJd=EUCE REi2ofA
‘Solve now’ [=] ool 2& AR&3}o] A3 4885t o] Zr QMoj| *.dat, log, out, mys TUo] ARYE T, ZHvt
o] Az 531% Ak
At o] FA] ¢t 99| HlRE AsystH 9o Akt oAl & 4 dSHTH

Fiavers [Eorou. Fatn. (5 analy. o Utiliti, FRepo..

Pier 30.mdl
tructural ena\vses

Loadcases to Solve.

Copy
B Paste
Rename
X Delete
Mew >
Close Results File
Deassign >

Controls >

Gravity
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9.3. 22 Contour
HHF TS BAISEES g Aol e T ZF HRox 2k S8 BAIY o QlaUTt Sf ol Ao UHg-2
Treeview> Layer S10jA] AU}, FAS T BH ofefiel o] slgiiol] AT 4~ Q= 0}01‘3‘4 EE5Z 0
U Aol HAE HHE U 52& SIS 4 Y

143 0 Hd=2

r

S Layers [Slorou.. Jhpattric. (B analy.. g utititi.. FRepa..

|--_';jP\er30de
5 Copy
- sfiAfol) BAISHL AL Zlolu} K191 ALe 21 of7 ol kgLt
- [0 Utilities —
B e AL 371 4 9lon], 0l9AS olgal BAl 2A1E BT 4
a&\dievu:lro;:»erﬁes : rt::ms %%L‘]E’]-
Labels...
«  Annotation
«  Utilities... -?/]%Oﬂ O]L' 13_101017]' D‘]?\"i _IE=]7\]— 7;10]2‘%‘ %KHQ] }}é O]D]
:2‘”:’”“ RlofA= Mesh, Geometry, Attributes, Utilities, Deformed
v Deformed mesh.. mesh, Annotation $4|2 SHHo| Z2]A] &o], Annotationo]| 7}
Diagrams...
Walues.., xo} L’]’%‘Oﬂ 1E1K]7ﬂ QHL‘]E’]-
Properties...

@ MeshZ A3t dx) M-S ofHol| BAJSHA] == AHsta (Display 4 A3 3HA), ContoursS AlEig]
t}. EntityS 'Stress'Z Component= 'SE'S MERshCH
-Layers [E]Grou... fpattri. (B analy. o Ltiliti., [FRepo...

_J Pier 3D.mdl

dg
| Mesh Copy
Geometry [::—:_'_. o BIPE
Attributes

Utiities e, Dleee
Defurme.drnesh ~  Geometry..
. @ Annotation
L4 View propertes v Mesh..,
~  Attributes...
Contour Results  Appearance
Labels...
» Annataban Entity Stress - Safids
~ Ltilities...
Component SE
Contours... Display Averaged nodal
Vectors... Transform  Set... MNone

~  Deformed mesh...
Diagrams...

Values...

Properties...
oK Cancel Apply Help

@ Appearance S04 Contour?] ¥ 2 AS W 4 Ql5UT
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A7

£x2]

Contour Appearance 2
Display
B Filed
[CLines Max shade  60.0 %
Labels
Multicolour  Interval 15.0 mm Angle 0.0 ® Font,,
Pen 19 | I:l Chioise per..
Proper W © automatic range () Manual range
© number of boundaries 9
1
Contour Results  Appearance (O Interval 177.677 3
B val through 0.0 Em
[ 7 : Value to pass throu B
0 O T o - s m
[ Maximum 0.0 3 L
s Pwes aa—
S —iin [ Minimum 0.0 7 124374E3
Design + _ 4 142142E3
o | D_ SEL" (] symmetric about zera = T ERRAARE
O Redpblue  set,
_ St Number of seed colours 10 BB Redistribute Reverse
ol IR - ety
Preview
. S - i - - ;
Close Cancel Apply Mame Classic
Defaults CK Cancel Help
S LUSAS Academic (Bridge Plus) - Pier 3D.mdl - o
NEE & = BEx 9.2 & agiCCTN, 0T A, SO B0, O 1 IS X ko kG A Qe OB B i
 File Edit View Geometry Attributes Analyses Utiiities Tools Bridge Building Composite KEPCO  Window  Help
yax LUSAS View: Pier 3D.mdl Window 1 | hd
Grou... ofAttti... QAnﬂ\ym o vtiitio. (8 Repo.. | [T =120 =00 50 =0 20 0.0 Z0 a0 50 50 00 120
=3 Prer 20.mdl | )
5[] Pier 30.mel Wi 1 Anﬂ!ysis,g\nfi(ys\ﬂ
1 Geometry | Loadcase: 1:Loadcase 1
W =! Results file: Pier_3D~Analysis 1.mys LR
:—_ il Entity: Stress - Solids .
e e | Component (Averaged nodal): SE (Units: tffm?)
] Annotation 363916
vesh L 7.27831
il Contours : SE (Stress - Solids) 5 109175
By view propertes i 145566
181958
= 21.8349
254741
2 291133
@ 32.7524
Maximum 33.0977 at node 95 of element 39
‘| Minimum 0.345308 at node 178 of element 173
Def tions. No daformations drawn J
[CIWindow summary | X
Bvicwares Detas. =
Z
Defauits... |
Text Output w B X Selected items v ax
O Almessages (O Errorsand wamings  (Only errors (OLPI Commands | Clear al Selected ltems  Cyclable Items
23:41 1IUSAS Solver returned exit code 0
23741
23:41
23.41 Scanning IUSAS Solver output file "Pier_3D“Analysis 1.out' for errors and varnings
® 2341 Solver version 0-2 Humber of lines=2314. Nunber of errors=0, Humber o
2341
23:41
® 2341 Results file: C:\Users\OEH\Docunents\LUSAS230\Projects\IUSASFiles\Pier 3DNPier_3D~Analy

B4bit  UnitsithmtgsC  XNA  WNA  ZWA  Selected: Loadcase 1
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@ Treeview> Layer53o]| ValuesE Z7f5}e], R|ciztat A% 0% S BA|5 =& A75HA

#7517 gyt

T+

453
)
_O'h
T
1o
ﬂ
i)
)
=
ﬂ
2
mjo

@ Values Display BiofA] ValueE ZA|5}= A Font, Font Angle2 $H73t

Grau.,, ¢ atirl., (B Analy.,, & Utiliti... [5] Repo..,

4 Pier 30.mdl
S mm| Picr 30.mdl eada
B Geometry Copy
Delete =——x =
Geometry...
Mesh... Value Results  Yalues Display Value Results  Values Display
Attributes,.,
Labels... Entity Stress - Solids v 2
. [ClIsymbols || @ Maxima =00
v Annotation Compenent SE » P a 0 5
sk Values Minima < 0.0
v Utilities.., Location Averaged nodal v
el Significant figures. =T
«  Conteurs. Transform | Set... MNone Deform O sig phbes. o Faiut
() Decimal places A
Yechaz:, 18 show trailing zeros Choose font...
v Deformed mesh...
Diagrams... e Fant angle
Values... Display on sic Pen Choose pen. .. 0.0 °
Properties...
OK Cancel Apply Help oK Cancel Apply Help
= Plug) - Pief 3D.ml - o
DEH ®: = BEX D0 & BB $ T T Lo @ -d [N [Rk R |
Flle Edit View Geometyy Attributes Analses Utiifies Taols Erddge Buliding Composte Design Tank KEPCO Window Help
Layers vax LUSAS View: Pier 3D.mdl Window 1 ¢ | b
Eioyers [BlGrou.. it (Qanaly. outiiti. [Frepo I B 70 30 50 =0 =0 z0 D &0 50 00 0
)
Analysis: Analysis 1
| Loadcase: 1:Loadcase 1
=| Results file: Pier_3D-Analysis 1.mys Lo
L Entity: Stress - Solids . y
= SN Component (Averaged nodal): SE (Units: tfim2)
L Annotation 3.63916
i Mesh 7.27831
il Contours : SE (Stress - Solids) = 109175
(5] Values : SE (Stress - Solids) 14.5566
Yy View properties 181958
218349
| 254741
o 291133
=] 327524
Maximum 33.0977 at node 95 of element 39
Minimum 0.345308 at node 178 of element 173
Properties
Value Resuits  Values Display
(] show values of selection O Threshold Q@ percentage
Cisymbols  @Maxima > 33,0077 B
@vaves  EMiima
o deformations drawn
Deform @ Significant figures: < &=
[0 Window sumimary  Distais. Decimal places =
B show traiing zeros
B view axes Detais..
Fen  Symbal Font angle
faults..
e, Fen Lfl@ Choose pen | L
Text Output | v B % Selected tems vax
Close Apoly Help | S
©almessages (O Errors and wamings ) Only s Selected items  Cyclable items
23:41 LUSAS Solver returned sxit code 0
23141
2341
2341 Scanning LUSAS Solver output file "Pier 3D“Analysis 1.out® for errors and warnings
@ 2341 Solver version 23.0-2  , Number of lines=2314 Number of errors=0, Number o
2341
23:41
©® 23:41 Results file: C:\Users\OEM\Docunents\LUSAS?30NProjects\LUSASFiles\Pisr 3D\Pisr 3D~Analy
S4bit UnitsthmigsC XNA VA ZNA  Selected: Values: SE (Stress -Solids) | |
Tip.
; ER ' ion'S M I5 Q 3F "MAI0] 0aI7rO 5lo]a A O] A
Value Display B20f|A] 'Show values of selection'2 A|351H AREAP} AMEisE AA™o] S2i7kS. sholah 4~ 9l
Properties X

Value Results  Values Display

Show values of selection Threshold
s 330977
Valuss Minima ¢ 0.34530
Defarm © significant figures e =
Decimal places x|
B show trailing zeros
Per Symbal
Pen i3 e | % Choose pen...
oK Cancel Apply

Percentage

(ki)

Fallure de

%

Choose font...

Fant angle

45.0

Help
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9.4. W% &4

Utilities> Section through 3D...
Solid FAHE 08519 siiAts oF Foll= 2 UiRe] 33
o] 83t} ARGAP T Woh= Yole] THe] AutE & 4 AsUT: wHldogE Q8 2m {4 0= 30| Hals
1Yt 25y

@ 3o feva e B3 RES XEA vletEs wakoz EajeSUch

1o
o olo

B File Edit View Geometry Attributes Analyses Ui ]
iDEH & =2 28 x (028 | %k S kG (89
w . =20 . 40 . &0 . B0
I = i
(=145 Pier 30 i
= [ Pier 30 Window 1 o i 3
(] Contours : SE {Stress - Solids) el Tl s
) Ao Loadcase: 1:Loadcase 1
= Results file: Pier 3D~Analysis 1.mys
{5 Mesh = :
Entity: Stress - Solids
W View properties Compenent: SE (Units: thm?#)
3.63815
= 7.27831
¥ 10.9175
B 14o%es
18.1958
21.8349
o
= 25.4741
29.1132
32.7524
Maximum 33.0877 al node 419
e Minimum ©.345308 at node 554
=
o
[Deformations... | |[x26%152
[ Window summary =
- Selected Items
Assenbling results
Loadcase 1 results file O T
done -
o i | »
||| For Help, press F1 Units: tf.m.tg.5.C Ko NAA ¥:122604 Z:0.50112  Selected: Pier 3D Window 1

O Utlities> Section through 3D...2 281 092 7} QMRG0 2 BFBA Qoje] Tt el 2 4 9= 47
Stk ol 2710] A% Grid ATH2e et 2 4 9082 Grid 214 2m2 AT,

Section Through 30 4

Section Property Calculator 4

By cursar
Mﬁ Graph Wizard... Oy
B snap to grid Gridsize 2
Graph Through 20...
? . IGrid oﬁse°t| {0.0.0.0, 0.0)

Slice Resultants Beams/Shells...
D Generate new annotation polygon

Section Through 3D..,
Print Results Wizard.., By selected polygon [ surface
User Defined Results...
Bridge Design 4
CK Cancel Help
Prestress »
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v A 2m A0 2 A SlicingdtH Treeview> Groupd| 5719] Slice Groupo| A=t
@ Slice 1 YHo ZAu}= 301517] sl Treeview> Groups?] Slice 104 0peA @& Z2l5t1 "Set as Only
Vishle's  MECh EWmE 0 YA oINS vy Uule] 2ug o B 2 4 gy

ot

B LUSAS Acadenmic (Bridge Plus) - Pier 30.mdl - o X
DEFH - = B@x 28 By @ K- T o1 b Sl B0 [k AN NS [ Cn o 0B
i Eile Edit View Geomelry Aftributes Analses Utiliies Tools Bridge Building Compesite Design Tank KEPCO Window Help
3 " LUSAS View: Pier 30.mdl Window 1 x| ~
[Elorou... gbattri. (B anaiy... ot [Frepa 2z . 26 . 48 ., & 4% . 13 0 . W08 ., 6 o8& 02 o0 , 07 . & _ 06 08 15 12 . 1% . 18 1%
| Analysis: Analysis 1
7| Loadcase: 1:Loadcase 1
Visibl Results file: Pier_3D~Analysis 1.mys
e Entity: Stress - Solids
Invisible o| Component (Averaged nodal): SE (Units: tfim?)
Set as Only Visible i 282115
Advanced Visibiliy. j 28.3518
= 28.4922
Results Plots > 286325
Draw Axes 28.7729
289132
K Delste 3, 29.0536
i 29.1939
Select Members 29.3343
Pty =] Maximum 29.3781 at node 1075
= = |  Minimum 28.1149 at node 1307
Print Properties
Print Local Forces
B Properties... B
&
Allvisble | ome objects are invisble s
Avaieble resits | Some dlements ere not shoing results =
[ Show vishiity feedback in treeview (slow for large models)

9.5. A(Slice)d THo] T2

Utilities> Graph Through 2D...
Utilties> Section through 3DZ 0}§5te] Jolo] o] S2ig ¥ 5 Ul Uho] Zupals Jefz el 2 4 Qisut
® Slice 1 YT 5}Ho|| £2517('Set as Only Visible') Utilities> Graph Through 2D...5 Asighct.

>ﬁ LUSAS Academic (Bridge Plus) - Pier 30.md| - a X
DSH @ = BEX D2 & ,_wg-fs Tt b Fleeag [k

i File Edit View Geometry Attributes Analyses [Ulilities | Tools Bridge Building Compesite Design Tank KEPCO Window Help

Groups Transormation. Window 1 x| >
Fovers [Horou., v Eanaly. Funin. [ vaation.. ~ & . 4+ . %3 %0 . B8 . Ge . G« B2 68 . 02 . G6f . G5 . 08 g . 12 . 1 . 15 1

Reinforcement >
Reference Path, it
dcase1
Objects ta Drape. | 3D~Analysis 1.mys
Response Spectrum.. olids
raged nodal): SE (Units: tfm?3)
Background Grids »

Slice 5

Section Froperty Calculator 3

15 Graph Wizard.
Graph Through 20,., |
Slice Resuiltants Beams/Shells...
Section Through 30,

Print Results Wizard.

User Defined Resuits.. 1 at node 1075
Bridge Desian »B atnode 1307
Prestress »

Pushover Curve,
Py Curve..
Materials Summary. »

Pedestrian Load Definition.

Layout Grid
Nates
Alvisble | Some objects are invisble: o e
Available results = Some elements are not showing results.
[ shoiw visbilty feedback in treeview (slow for large models)
Text Output v B X Selected ftems. >ax
O Allmessages () Errorsand warnings () Onlyerrors () LPI Commands | Clear all Selected ltems  Cyclable ltems.
23741
23:41
23:41 Scanning LUSAS Solver output file "Fier_3D“Analysis 1. out” for errors and warnings
© 2341 Solver versiom 1 23.0-2 Number of lines=2314. Number of errors=0. HNumber o
23141

23:41
© 2341 Results file: G:\lsers\OEN-Docunent=\LUSAS290\Projects\LUSASE: les\Pier 3D\Pier 3D%Analy |
A 00:01 Ho slements havs been sliced

_Generate graph datasets from a slice with the cursor fBabit UnitmiimtgsC 022374 VWA 2 0845 Selected:Slice 1

@ Grid sizeE 12 475t OK HES F2H 0RAV AZ U] 7X = v Py}, ©He] 42 7I2A| 2+
HisFo 2 A2 S Slice Data’tof Entity% Stress, Component= SEZ AAsh]c},
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—
Graph Through 2D X
O By cursor
B 5nap to grid Gridsize 1
| Grd offset| (00,0000
[l Generate new annotation line
B delortad line Loadcases Restltant effects from 20 modl
Q t:Loadease 1 O Resulis component () Resultant effects from sice
O actve Entity Stress - Solids | [@Mean normal stress 52 a
G | [WlBending stres:
Projectline  Mormal to screen Oa Camponent's & b N::mlgastre:sss:
Bt e Ospedfied  seiect Transform | Set... . Mone [Mean shear strese {Sxz)
Create new indow for each loadcase Actual shetar siress (Sxz)
Meai shear stress {Syz)
Extent Visible model ~ [WJactual shear siress (Syz)
Atlocstion of existing araph o Calcufate distance 4s angle
2 (G0
Acrentre ¥ 0.0
z 0.0 2
Width for corridor averaging 0.0
< Back MNext > Cancel Help <Back Next > Cancel Help
cic Cancel Help - itz b
1 A e 9 1o = St Aol= X 1 Al
@ Display Graphyof] J2fz0] A%}, J2fmo] X, Y&of thet oS upalH =7t I,
Coordinates LUSAS 23.0-2c4 February 19, 2026
(-1.0.0) to
(1.0.041)
0o
Tig7s 255
037 294
0.5625
5 0.7 23
6 075 282
7| aan = 291
3 1125 =
L w29
10 15 = 289
-
S 288
3
— 287
w286
0
285
284
283
282 |- = , _
251 : ! ‘ : R
e = W N Mmoo S oW ol OB D Mg gl - - WM e %Wl Wl
S 5 - 5 8 g @5 % 5858 5~ 5050 S TS 28 26
=1 (=} a =} =1 o o =1 = =1 - = - = - - e
Coordinates (-1,0,0) to (1,0,0){1)
—®— SE - 1:Loadcase 1(2) / Coordinates (-1,0.0) to (1.0.0)(1)
ARk ‘71 C:\Users\OEM\Documents\LUSAS230\Projects\Pier 3D.md| Units: thmtg,s.C
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Utilities> Print Results Wizard...

2% ZAuso] ol GAE Egloz
® Exceltt 33502 2Alsio] ALGaHA

2

+

& s defnic (Bridde Plus) - Print - =
D@ e = BB X o SR & B TN e
 File Edit View Utilities Window Grid Help
Utiities 11" Stress - Solids in Global Axes (Elements showing results) x|
o nttnn.. (Danay... £ utiits, (5 Repo.
Node & SYittfm2) SZ{ttim2} SXY[mZ] SYZ{tim2}
2 7 T 336376 Beszsr TOTT1E_ -091763ES
£33 Graph Wizard (3) F] il S e T
14428 1:6raph1 (Graph through 20) 3 3
-/ 1:Coordnates (-1,0,0) 1o (1,0,0)(1) 4 i
o 2:SE - iloadease 1(2) 5 5
1423 Print results wizard (2) 5 &
T 7
8 8
s )
0 6
" R
12 12
B 6
14 14 0125162
5 15 “o.137818
18 16 0168721 39
1 17 —0015‘3058
18 18
ey vy BAGaTH © components. Eigenvalues
2l C 0157618 Reparted components.
21 21 0.125152 -
= 55 o3 Model units - E] I:lA'i\_
- -] standard
2 23 03342308 oo P = L.
2 4 18115ME ksl i %59;
% E DO7STR Entity Stress -Solids ~ Bor
2 | ISAY L@
77 361(B) Locaion  Aversged modal v ; Ez‘;
2 |
o 20 s e[| | 1EX
5 [principal
o £ 2 OUPUt | Tabufar and Summary v
3 28 -0.174762E8
£ b 0 7 5 S Order ~
Nore | |speciy. W4 e M Londioocic
= - Transform  Transformed.. None
Text Output w B X Selected Items o e
[Jcoordinates Aloiy dertved its
© Alimessages  (Errors andwarnings (O only errors (LRI Commands. | Clear al Selected Items  €y¢1s abais o perive compoged!
O isplay now
23:41
S5l [[save to file
23:41 Scanning LUSAS Solver output file "Pier_3DvAnalysis 1.out" for errors and warnings = =
© 2341 Solver version 3.0-2 Humber of lines=2314. Number of srrors=0. Number o ol ==
23:41
23:41
: . i Name |PRW2 @
© 2141 Results file: C:\Users\OEH-Docunents\LUSAS210\Projects\LUSASFiles\Pier 3D\Pier_3D~Analy
A 00:01 No elements have been sliced
For Help, press F1 o cavil Apply e
9.7. B1X A
Q H3ux &
M "7 }\1 U}m ;\].g /\]._9_5].0:] 7FFE 57 /\12 AP S A o]Aqq
=] = [e) L Y 2 102 My .
Title Pier 3D
it . ©Osignificant figures ¢ =
(Opecimalplaces  —__=
Front page view  None . [show trailing zeros
Benara [ Threshold value  N/A
[Jrecision for all chapters
X Delete B Page break between chapters
Add Chapter... Name |Pier V‘ * fnew)
Edit...
View Report OK Cancel Apply Help
Export...
Chay
Page Setup... |
| Modelproperties Results User content Graphs SavedViews Motes
| Attributes Loadcases
I = [ Attrbutes ¥ Loadcases
FMesh MLoadease
i [FMaterial
supports
[¥Loading
(O significant figures rs Al
Ovecmalpiaces © = boemeno 8 )
() Show trailng zeros Extent Elements showing results v
[ Threshold value  N/A
oK Cancel Help
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@ of 13} Zo] MS-Word &A1= A/dE0, ddoly siAdy) A& oA AAet 1 s
Add Chapter> User Contentol|A] Z7}3t0 2] ndlalat AvbAE 1148 13t H 1S AHdst

Pier 3D Thwsday, February 19, 2026
Diate zaved 18-Fab-2623:41:00

LUSA

LD
0

Discrete Patch Load (Elements showing results)

‘patchTyps Patch fype
Swept angle

xDrasions Namber of local x divisaons

“Divisions ‘Numiber of local y divisions.

A Type Tozd direcnion

pDu Projection vector

ety X Gnd size

nCndY ¥ Grad nize

2o Coomdmares

2 Losd

Attribute: 2 Tide: Load on shoe = 2000 ton
Sub Type = Discrete Patch Load
Patch type: 4-noded gquadrilateral

dirType pDir_x pDir v pDir_z nGridX nGridY
Y 00 00 10 0 o
pos_x posy pos 2 Py

04 105 04 1.0E3

0.4 105 04 0E3

04 105 04 10E3

04 105 04 20E3

Loadcase ID: 2 Title: Patch load on shoe Factor=1.0

Patch transformation =Nove  Load transformation = None Search area = None
Moving statuz = Exclude Al Load  Assizn type = volume

Include moment: Nons

Assiznment to Points:

1

Auttribute: 1 Tide: Self Weight
Sub Type =Body Force Load

Linear accelerzhon m X AceX 0.0
Linear mY [ AceY X3
Lmnear mZ AccZ 0.0
Anpular veloctty about X zns [ AnzVall 0.0
Enmile velocity 2bout ¥ ams An=VaT [
Tmmuler velonty sbout £ 3w AnzVell o0
Tmgular acceleation sbout 3wt Anzicod 0.0
Eneuler accelestion sbout ¥ oos S [H1]
Tnemlar sbowr £ s, Ansfecl 0.0
Tinem acoeleration In X Bnd phase [EESH (]
Linear scceloration In ¥ fimd phase. InFliseY -3.81
Linear acceleration In Z fhmd phase InFlAccZ 0.0

Loadeaze ID: 1 Title: Loadeaze 1 Factor =1.0
Assiznment to Volumes:
T2

0 33 ne] A%

File> Picture Save...
A 252 Aol BAIE JEIE I oidE A 4 dsycth
459 viRk= AR B Zlate gebe 4 9=t View> Page Layout Mode S A1=H5HH SlHojA] Hol= T
2 J3jufelo] hEolx|oi, File> Page Setupollf off 52 Zt 4 gksLrh
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