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MIDAS Provides the best solutions in
Structural, Geotechnical, and Mechanical Engineering

Segmental Bridge Analysis & Design
- Modeling through Wizards

- Generation of numerous tendon profiles / Tapered Section / Construction Stage Sequence

- Precise Analysis(Time dependent Material/Tendon Loss)

High Speed Rail Road

- Rail Track Analysis Model Wizard
1. Automatic Modeling for a simplified separate analysis
2. Automatic Modeling for a stage analysis
3. Automatic Modeling for a moving load analysis

May.09

Steel Composite Bridge Analysis & Design
- Different Modeling Methods

- Modifying a model from Wizard

- Analysis / Design

May.11

Cable Stayed Bridge Analysis

- Modeling through Wizard/Modification
- Auto-adjusting Cable Pretension forces
- Construction Stages

May.12

Suspension Bridge Analysis

- Modeling through Wizard/Modification

- Auto calculation of tensions in main Cables and Coordinates
- Steel column design of irregular sections
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MIDAS

Midas Civil

MIDAS Provides the best solutions in
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. 2.q MIDAS Provides the best solutions in
“ 'IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

« ‘Biggest CAE Software Developer”in Civil Engineering

GTS NX

GeoTechnical analysis
System

midas Civil
Integrated Solution

System for Bridge and
Civil Structures

midas FEA

Advanced Nonlinear and
Detailed Analysis System

SoilWorks

Geotechnical Solutions
for practical Design

midas Gen

Integrated System for
building and General
Structures

midas DShop

Auto-Drawing Module and
generate Structural
drawing and Bill of

Materials

midas Design+
Structural enginee.r_s_to.ols—’

MIDAS Information Technology Co., Ltd. 5

midas NFX

Total Solutions for ;
Mechanical Engineering in *
structural Mechanics and
CFD

midas FX+

General Pre & Post
Processor for Finite
Element Analysis




MIDAS Provides the best solutions in
Structural, Geotechnical, and Mechanical Engineering

MiDAS Midas Civil
North America (partial list)
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“ 'IDAS Mid Civil MIDAS Provides the best solutions in
1aas Civi Structural, Geotechnical, and Mechanical Engineerin

< midas Civil Bridge Engineering Software

Analysis & Design

MIDAS Information Technology Co., Ltd. 8



. 2.q MIDAS Provides the best solutions in
“ 'IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

«4 What kind of bridge type can midas Civil handle?

Conventional Bridge Staged Segmental Bridge

2 b

Culvert Frame Bridge Slab Bridge Balanced Incremental Movable
Cantilever Method Launching Method Scaffolding
Bridge Bridge Method Bridge

Precast (Spliced) Integral Bridge Steel Plate (Flare) Precast Segmental Fill Staging Method
Girder Bridge Girder Bridge Method Bridge Bridge

Cable-stayed Bridge &
Suspension Bridge

=

A
-

Steel Box Girder
Bridge

Cable Stayed Extra-doesd Bridge Suspension Bridge
Bridge
MIDAS Information Technology Co., Ltd. 9




. 2.q MIDAS Provides the best solutions in
“ 'IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

< Few project examples - USA

US 17 Wilmington By Pass in USA Lee Roy Selmon Flyovers in FL USA

MIDAS Information Technology Co., Ltd. 10



. 2.q MIDAS Provides the best solutions in
“ 'IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

< Few project examples - USA

Innerbelt Bridge in Cleveland OH Ironton-Russell Bridge

MIDAS Information Technology Co., Ltd. 11



. 2.q MIDAS Provides the best solutions in
I' ‘IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

Learning Objectives

Why FEA is required for Segmental Bridges?

Typical Modeling issues with Finite Element Modeling

How Midas Civil will help you to set Up the Model

How Midas Civil will help you in Precise Analysis?

MIDAS Information Technology Co., Ltd. 12



n ‘IDAS Midas Civil MIDAS Provides the best solutions in

Structural, Geotechnical, and Mechanical Engineering

Finite Element Analysis of Segmental Bridges

Why FEA is required for Segmental Bridges?

« Segmental Bridges need to be carefully analyzed

+ The effect of prestressing needs to be carefully evaluated
 The time dependent material behavior

* The construction loads need to be considered in analysis

MIDAS Information Technology Co., Ltd. 13



MiIDAS Midas Civil e @ S el e
=« Typical Modeling issues with FEM

1. The depth of the girder changes from the mid span to the mid support,
which requires creation of several cross sections along the length of
the Girder.

MIDAS Information Technology Co., Ltd. 14



. . . MIDAS Provides the best solutions in
MldaS C|V|| Structural, Geotechnical, and Mechanical Engineering

= Typical Modeling issues with FEM

2. A large number of Prestressing Tendons need to be modeled.

MIDAS Information Technology Co., Ltd. 15



MiIDAS Midas Civil e @ S el e
=«  Typical Modeling issues with FEM

3. Tendons must be defined in individual stages as they appear in the bridge

MIDAS Information Technology Co., Ltd. 16



“ "DAS Midas Civil MIDAS Provides the best solutions in

Structural, Geotechnical, and Mechanical Engineering

= Typical Modeling issues with FEM

4. Individual Construction Stages must be defined depending on the
construction type

e
by %A
?Z

MIDAS Information Technology Co., Ltd. 17



“ "DAS Midas Civil MIDAS Provides the best solutions in

Structural, Geotechnical, and Mechanical Engineering

« Balance Cantilever Bridge

4. Individual Construction Stages must be defined depending on the
construction type

e
by %A
?Z

MIDAS Information Technology Co., Ltd. 18



. 2.q MIDAS Provides the best solutions in
“ 'IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

« Incremental Launching Method

4. Individual Construction Stages must be defined depending on the
construction type

CHEH'I]GI Bed Direction of Launch ——p»

Manolithic or Stressed Connection

Vertical Reaction Beams
r Pulling Jack to 1st Segment

Launching Mose

Fal

Launching Bearings

Lateral Restraint

MIDAS Information Technology Co., Ltd. 19



. 2.q MIDAS Provides the best solutions in
I' ‘IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

Span by Span Construction

4. Individual Construction Stages must be defined depending on the
construction type

S N A T T T O X A S

MIDAS Information Technology Co., Ltd. 20



. . . MIDAS Provides the best solutions in
I' ‘IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

Kd } Finite Element Analysis of Segmental Bridges

5. Temporary Supports need to be defined in the Construction Stage

MIDAS Information Technology Co., Ltd. 21



MIDAS

Midas Civil

MIDAS Provides the best solutions in

Structural, Geotechnical, and Mechanical Engineering

How midas Civil will help you to set up the Model

Use Wizard to do the Modeling, Wizard automatically creates:

Geometric Model of the bridge

3D Tendons are automatically generated

Construction Stages are automatically generated

Loads in Construction Stages are automatically defined

FSM Bridge Wizard CMB iz L el Wiza
ridoe ModelDota Type Eridge Madel Data Type B e
@Typel OTypez @Typel OTypez @ Typel O Typez
@ Type1 Oype2
Mode! | section | Tendon
Model | Section | Tendon | LM Model TopBottom Tendons | b Tendon ! ! !
Model | Secton | Tendon |
| Span<L1> Span(L2> ) Span<L1> Span<L2>
[ Diaphragn Cold Joint Type I Diaphragm Cold Joint
E.T. T T
FSM KL Zonel B Zonez K2 - s st B <2
i |
BZ
Curvaturel Curvature2 N — ] =
= Tendon Property Ao oo | | e
ez 54 53
L Top N2
s1 T §2
o Na. Name
H2 ¥
] Apply Tapered Secton Eridge Material (4 ][1:ca00 ~
Eridge Material : 2= cann v = = jEn b T Span() m o (ex: 30,40, 5850
A T . [
o 9572, 2050056, BFE | 1 e 0. 0, 5050) Material { Girder ) Pier Section : Pier = AmangementType: | 201 3 CRadis 5 . I S
[JRadius : [0 m Convex Concave Material Pier ) | stage Duration |0 Tendon A Jacking Order ;IS¢ Fixed Support 170,073 (50.0456) ~
Foes aeeut (RS oR Number of Piers Methad Castin v Tendon§ Jadkng Order: {158 b B Segment Division per Span 20 o
‘Segment Division per Span ; o sy = = _—
: 0 a 2 ioites Cold Joint (53 loz  [xizepen
Topered Sectontergth:s1 [0 m s R [Radus m Gorceve " = : =
Corvaturs 1: Exp. 2 Curvature2 : Exp. Fier Table Key Seament =l - 2 Lk L n Bchioort4)
; 2 Botton 7 x 5 2.489% 0 S
Cold Jont (53) 02 xL2 (span) T ol 5 | sesens 8 nooBs n Disphragm(S5) m
Archoragesd) : r s rang — - Stage Duraton )
B & K2 = [FsmRr) [3@3.9624, 3¢ He (020 m e (2286w st s [0.21 g . 1
Diaphragm(ss) Support(se) : ] m Prestressing Step Initial Member Age :
Stage Duration 0 [ advn [ [Reene | Zoner [202.4384, 2@4.1 oy (B st we it el bl sl e e i il Movable Scaffolding Reaction N
et Sebecea it Table Placha. .. e | | zone2 [2@24384, 20427 | Adanced .
open... Save As.., ] Cancel Open... Save As. oK Cancel open. Savess.. * Gancel Seen Sikicos o Eoocr)

MIDAS Information Technology Co., Ltd.
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. 2.q MIDAS Provides the best solutions in
I' ‘IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

Balanced Canterliver Construction Method

Balanced Cantilever Bridge Wizard:

FCM Bridge Wizard 3]
— Bridge Model Data Type—————

@ Typel " Type2

Model | Section l Tendon I

BT
FSM Ki Zonel B Zone2 K2
5] ] I@L
R [ [ | |
o e é}——JI_—:_I
12 - B P M 5T
3201 | ul 2 3 .
T =

Define the Material and the veterel (Grder)  [1[1iorade w0 x] o [fpersecton [+ e ][]
Material { Pier ) Il ’1:Grade CSUUDLIJ Stage Duration 10 5 day(s)

number of pier in the bridge
Number of Piers I 2 5 Method ICast—in _:]

[ Radius ; |U ft @& Corvey (" Concave

—Pier Table ———— — Key Segment — Pier —~F5M
| T, |40 - [« |?.5 i L q | FsM) [3@13, 3014
B |20 ft | K2 |?-5 f | © | f || FSMR) [3@13, 3@14

|
Adyariced. ., | Advanzed. .. | |
I i r il || | Zonet |2@3. 2@14, 8@16

Fier Table Placing... ] Member Age... || | Zonel2 |2@B, 2@14, 8@16 [

Open... I Save As... OK | Cancel

23
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MIDAS

Midas Civil

Balanced Canterliver Construction Method

Balanced Cantilever Bridge Wizard:

Define the Number of Stages
and the method of construction
cast in place or Precast

MIDAS Provides the best solutions in
Structural, Geotechnical, and Mechanical Engineering

FCM Bridge Wizard
— Bridge Model Data Type -

@ Typel

" Type2

Model | Sectionl Tendon i

0

MIDAS Information Technology Co., Ltd.

P.T.
FSM Ki Zonel B Zone2 K2
= — L—J-—l_l [ | I@L L1 1
S A Tt T
12 w2 a2 e
| H
T =
Material ( Girder) |1 [1: Grade c5000 v | }| pier section 1 [1: Pier |
Material { Pier ) |1 [1: Grade cs000 ¥ | _.__l Stage Duration 10 a: day(s)
Number of Piers |2 3 Method ICast—in _:]
[ Radius : |U ft & Corves e ‘
—Pier Table 1~ Key Segment — Pier I FSM
| T, |40 - [« |?.5 i Ho 80 q || FsM(L) [3@13,3@14
R i = E c [ & || FSMR) [3@13, 3014
o KHares Iy
!_ Advariced.., | r_ SOy ANEED. ., | | I Zonel |2@sll 2@14, 8@16
Fier Table Placing... ] Member Age... || Zonel |2@B, 2@14, 8@16 [
Open... I Save As... OK | Cancel

24



MIDAS Provides the best solutions in

Structural, Geotechnical, and Mechanical Engineering

MIDAS

Midas Civil

Balanced Canterliver Construction Method

Balanced Cantilever Bridge Wizard:

Define number of Zon
es, Pier Table and Pier
Height

Define the connection
element.

FCM Bridge Wizard

@ Typel

— Bridge Model Data Type—————

" Type2

Model | section | Tend

Oﬂi

Zonel B

FSM_ Ki
I

Material ( Girder )

Material { Pier )

Number of Piers

[1 [1: Grade 5000 ¥ ] -..| Pier Section

Il ’1: Grade CSUUDLI _I Stage Duration

&

Method

-]
10 a: day(s)
| cast-in |

[+ [1: Pier

[ Radius : [U— ft @ Convey (" Concave
—Pier Table - |~ Key Segment — Pier [-F5M
Cpr [w0 a Il & [75 & Ho [0 - || FsM(L) [3013, 3@14
| I ft | 2 | ¢ | ft || FSM(R) |3@13, 3@14
I

I 7.5 ft

MIDAS Information Technology Co., Ltd.

F
u l , r | | | zoner  [2@s, 2@14, 8@16
Pier Table Placing... ] Member Age... || | Zone2 |2@3- 2@14, 8@16 [
Open... ! Save As... OK I Cancel
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. .9 MIDAS Provides the best solutions in
I' ‘IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

Balanced Canterliver Construction Method

Balanced Cantilever Bridge Wizard:

FCM Bridge Wizard
 Bridge Model Data Type——————————
@ Typel " Type2
Model SF-'CtiOﬂiTendoni
— Section Type T =
& i 20l . (e
| H3 1.2 ft | H4 ]]..5—&
™ [ w5 [12 ft [ He [11 ft
M — —
I8 H4LE 5]31;1_5 21 [20 & ST [3_.&
B4 _ |
Define the Section at the i THe " ST : = |EN
| —] ' | B3 |98 ft | B4 |6 ft
Mid Support and the Mi By Ha1 = | |
ds B3 L85 |61 & | B6 |42 f
pan T E
—Form Traveler Load ( include form load )
—View Option
@ Bitmap (" Drawing
[¥ include Wet Conc. Load
P [o786000 1y | e [82 f
Open... Save As... oK I Cancel
MIDAS Information Technology Co., Ltd. 26




. 2.q MIDAS Provides the best solutions in
I' ‘IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

Balanced Canterliver Construction Method

Balanced Cantilever Bridge Wizard:

FCM Bridge Wizard ==
—Bridge Model Data Type——————
@ Typel " Type2
'Mlﬁcnon Tendon i
- Section Type ——————————————
@ 1cell  2Cel ‘
u,.ii Iﬂ.n}n.ﬂl H1 |D.E ft | H2 |1.2 ft
]
HZI .@'gﬁ’z;%;— H3 I 0.98 ft | Ha I 0.5 e
_xé@]t Wi | 0.4 & | w2 | 0.5 ft
G w3 0.2 w4 23
Define the Typical Tendon : > | - | 5
| . T A ws |18 g | s |os8 .
P
Ocatlon 4 DX1 IU_3 ft | DY1 |1.2 ft
Dx2 | 0.3 ft | DY2 | 1.2 ft
~Tendon Property DX3 I 1 ft | v | 0.6 ft
Top lTendon Ll _l B ] B a | o ] 1 &
pottem [fondo = oxs |11 g | bm [ ft
—Jacki S5
S n B Web Tendan.., | Tendon Mumber... |
=8 : 2o = | Anchorage Position - 1 Top Tendon Grouting
BRI | bt X ]Su L‘ o (" Prestressing Step
—Tendon Anch Numbe T ; -
endon Anc orageToum r s | % Every G stages
p Tendon ... | | |
Bottom ( Side )... | Bottom { Mid )... | L |1—
Open... I Save As... | oK Cancel —
MIDAS Information Technology Co., Ltd. 27




. 2.q MIDAS Provides the best solutions in
I' ‘IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

- Balanced Canterliver Construction Method

Balanced Cantilever Bridge Wizard:

Auto Calculation of Effective  Modol View
Width Scale Factor

Effective Width Scale Factor [
Design Code |aasHTO LRFD =]
—Calculation of bs and bf ————— ~Scale Factor ————
" Approximation ‘ Effective Width x |1
v S L
[ Consider the Variation of Centroid. \ \
06 For-lb—g 07:  bm=01731i
o BL . B2 B3 g bd b us N ‘ brs=0.104 Ii
bml bz hm3 himd Tm8 -
| bud | | bu2, [ pnd) [imd,
= ) i 7 = 0.4
li
0.3
b. N
02 ]
I 01 i~
\'\
0.05

06 07 08 09 10

o> &
£

Show Calculation Result... | oK I Cancel

MIDAS Information Technology Co., Ltd. 28



. .9 MIDAS Provides the best solutions in
I' ‘IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

Balanced Canterliver Construction Method

‘Add/Modify Tendon Profile ==
° PP Tendon Name 1FSMBot1702 Group : FsmBot L-2 = __|
Manual Tendon DEflnltlon Tendon Property  : [Tendon _'_i*__]
Assigned Elements @ |1t08
] = t{gp;&;ype - —_ e Stra.ight Length of Tendon- )
= | Begin : il
> Enter Tendon in 2D or 3D e ‘ - 1_10 .
[~ Typical Tendon Mo, of Tendans: m
> Typical tendon : Defines lumped representativ [ . O |
e tendon. Only one tendon profile is defined at t ~prfie- :
- . . . Reference Axis : (" Straight  Curve @ Element
he centroid of the all the tendons. It is multiplied N S a |
with number of tendons at the time of analysis. WPSRAR
x(ft) (it} fiy Rz[deg] -
> Reference Axis S =l
Straight: Reference axis is straight = = B I
Curved: Circular reference axis can be define % rores L | T
d -15.752 | | -

Element: Element is taken as the reference a o e B T S

(e -6.6000 0.00

1

1 | .

XIs 2| 13.0000| -8B5200| 0.00 | ™ ‘E ‘
3| 885000 -8.5200( 0.00| ™ !
4| 104.5000| -6.6000| 0.00| ™ -

Point of Sym.:  (~ First (@ Last Make Symmetric Tendon 1
Profile Insertion Point : i® End-I " End-Jof Elem. Il
x Axis Direction : ® 1->1 ( 1->TofElem. ]1

x Axis Rot. Angle : iU E [deg [ Projection

Offset  y: Ig-ﬁ ft 2 ]D ft
OK l Cancel J Apply J 79

MIDAS Information Technology Co., Ltd.




MibAS Midas Civil

MIDAS Provides the best solutions in

Structural, Geotechnical, and Mechanical Engineering

Balanced Canterliver Construction Method

Manual Tendon Definition

X Axis Rot Angle: The tendon placed
in the table is rotated about its local
x-axis by the specified angle. Useful
while placing tendons on inclined w
ebs

Tendon can be imported from Auto
CAD too.

£ Model Yiew

EEE

MIDAS Information Technology Co., Ltd.
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MibAS Midas Civil

MIDAS Provides the best solutions in
Structural, Geotechnical, and Mechanical Engineering

«. Balanced Canterliver Construction Method

Auto Tapered Generation

Section & Beintorcement

X
Section |Heimgrcemem| | Division Tolerance [0.01 i
| Girder Name  [G1 =] .| [ Span information  [300 m
| Typical Section |4: PEC1 _-__| | Copy the Currer nt
Height |idth | Top Flange Thk, | Bottorn Flange Thk, | External Web Thk. |
faller Ref. Distance | Dimension| Curve Exp Syrn, Plane o
| Line {m} {m} Type Distance(m)
JHeight 1|51 0,00 3.00 Curved line 20 0,00
— s 2|81 10,00 6.00 Curved line 20 10,00
| v 3|81 39,00 6.00 Curved line
[ 3.00
: 5|s |
6|S1 |
7|81 |
881
9IS1.

0K I Cancel

Before applying variation of section dimensions

MIDAS Information Technology Co., Ltd. 31



. 2.q MIDAS Provides the best solutions in
I' ‘IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

Span by Span Construction Method

MIDAS Information Technology Co., Ltd. 32



. .9 MIDAS Provides the best solutions in
I' ‘IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

Span by Span Construction Method

FSM Bridge Wizard ==

— Bridge Model Data Type-

@ Typei " Type2 ‘
Model | Section | Tendon
Define the Type, Span nu —
mber and the material of S —— T —
! BRI
the bridge ol [ | Tl
I 81 82 I
L Span<Li> Sl Span L2>
Diaphragm Cold Jo
E [¥ Apply Tapered Section
E_E} Bridge Material 3 I 1 ]1: Grade C5000 _VJ __J
e ) : | 164, 2@197, 164 R (ex: 30,40, 5@50)
H 54 [ Radius :IE‘—‘ ft @ Convey € Concave
53 Fixed Support . |58 (197) ~]
Segment Division per Span : ! 20 :j
| Span<L1> SpancL2) Tapered Section Length : 51 I 65.6168 ft 53 : 155-5159 ft
[ ; : : ; ; . IDiaP 1'3-9“' Cold Jn:i.ntl : Curvature 1 : Exp. : r2—- Curvature2 : Exp. I_Z‘—
[ & i i okl v (s} [ et
I l I | 7\\{_} ,{",—T Anchorage(54) : I 13 ft
Cupvaturel : Curvature2 Diaphragm(55) : I13 ft Support(S6) : |E' ft
Stage Duration < [m day(s)
Initial Member Age E !S—E day(s)
! 51 52 I

Open... Save As... ] oK I Cancel

MIDAS Information Technology Co., Ltd. 33




. .9 MIDAS Provides the best solutions in
I' ‘IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

Span by Span Construction Method

FSM Bridge Wizard ==
—Bridge Model Data Type———————
@ Typel " Type2 ‘
'Model Section iTendonl
- Section Type 1
[ @ 1 Cell 2 cell ‘
Center i]oint l Diaphragm!
H1: IU.B ft H2 : IQ ft
B4 BS B6
o [ i i H3 : |0-8 ft Ha : Il ft
o B : - ; ag H5 : |0-7 ft H6 : |2 ft
. . H2 H7 : IO-? ft H8 : |U-8 ft
Define the_cross sef:tlon at the - 5 [0 e e s
Centre, Joint and Diaphragm ih s 56 & m:[z_ |8
e | g3: [92 f B4 |46 #
B5: I3-3 ft B6 : I5-9 ft
B7 : |3-9 ft B3 : |4 ft
— View Option T Wﬁ
@ Bitmap (" Drawing
Open... Save As... oK Cancel

MIDAS Information Technology Co., Ltd. 34



MIDAS

Midas Civil

MIDAS Provides the best solutions in
Structural, Geotechnical, and Mechanical Engineering

Span by Span Construction Method

Define Typical Tendon Location
and Tendon Property

FSM Bridge Wizard
— Bridge Model Data Type-
® Typet

" Type2 ‘

Model | Section Tendon !

¢ Inflection Pointl ——— il | ‘Ia\Z
- /—'_'_'_'_ -\-H""\
“_\_\_\_‘—‘—\—4_

GT\

|

Tendon Property @

Tendon hd i

D 9

G2: |07 ft :
53 : ]U-2 xL 54 : |13 ft
a2 : 19-5 xh

Jacking Stress : IU.? X !Su j

Grouting:  { Prestressing Step

® Every il E]: Stages

Open...

MIDAS Information Technology Co., Ltd.

Rl | a: 0.5 ft
b
. b: |03 ft
c: 0.5 ft
Save As... OK Cancel ]
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“ 'IDAS Mid Civil MIDAS Provides the best solutions in
Idas Civi Structural, Geotechnical, and Mechanical Engineering

« Incremental Launching Method

Casting Bad " :
";g Direction of Launch ——p»
Monolithic or Stressed Connection
Yertical i
ertical Reaction Beams Pulling Jack to 1st Segment Launching Hoss
/ Launching Bearings

5N

Lateral Restraint

MIDAS Information Technology Co., Ltd. 36



MIDAS

Midas Civil

MIDAS Provides the best solutions in

Incremental Launching Method

Define the bridge geomet
ric parameters, material a
nd number of spans

Structural, Geotechnical, and Mechanical Engineering

1LM Bridge Model Wizard ==
—Bridge Model Data Typg——————————————
® Typel " Type2
ILM Model | Top Bottom Tendons} Web Tendunl
Bridge Information i~ Launching Nose
Element Length [5 f  StageDuaton: 10 = dovs | | Material |1 [1: Grade cs000 ¥ .|
[~ Radius |U ft Segment Age : lﬂ — days Section Il il: Fler :.J _.!
& Corwey " Concave Length : ig f
- Bridge Model ~Boundary Condition
T
; ™ ¥p!
Material |1 [1:Gradecsoon v | I @ Final fetpoiary @ e ' Support
Section |1 !1> Pier __V__! __I Distages | Type i ﬂl " Point Spring " Elastic Link
— Segment Delete .
Elastic Link Length : a ft
Length @ 100 f
Repeat : |1 53
No. i Length | Add
ml —Temporary Boundary Position—————————————
Insert/Next I -
Length : |U ft Repeat: |1 5
Modify |
No. I Length
Delete I
Open... Save As... oK Cancel l

MIDAS Information Technology Co., Ltd.
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. .9 MIDAS Provides the best solutions in
I' ‘IDAS Midas Civil Structural, Geotechnical, and Mechanical Engineering

Incremental Launching Method

1LM Bridge Model Wizard |55
—Bridge Model Data Type————
@ Typel " Type2

1LM Model Top Bottom Tendons | web Tendon |

one cell ;l st &
~Tendon Property

Top : I'I'endon v! _J
Define the Location of the Bottom : |Tendon -]

[ Type

|
bOttom tendons -Tendon Arrangement
Arrangement Type : iZ Cycle v I
Sh B3
Tendon A Jacking Order @ 1st x
Tendon B Jacking Order : lst el

—Jacking Stress
Top ; Joz x s ~| gi: |08 & B2: |82 ft B3: |0 ft
Bottom : |U-? % |SU lJ p4: |82 ft B5: |© ft

~ Grauting e W e F & st:|066 & s |0.66 ft
=

(" Prestressing Step

@ Every 1 3: stages N1 :

Open... | Save As... OK Cancel I
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Incremental Launching Method

ILM Bridge Model Wizard
—Bridge Model Data Type ————————
® Typel  Typez ‘

1M Mode[] Top Bottom Tendons Web Tendon ]

—Type- — Position — Grouting

m Type 1

| | Tendon Property

(" Prestressing Step

I ;] 3 stages

L« |

1st Tendon lTendoﬂ _:J
2nd Tendon iTendon _V_J
. 3rd Tendon endon - : = =
Define the Web Tendons P S e e e
. . ackin ress 0.7 X u -
and the typical locations -
- Inflection Point ~ Anchorage
with number ==
il \H\xi‘__h GF _F__/':-f,'-""f_——__ﬁ"" :S:ME\H—____/ 1zt Tendon
H‘:"‘“m___:”—f x\"‘ﬁ»—— 2nd Tendon
‘-M 53=L07 3rd Tendon
g2x

Open... ] Save As... l OK
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< Incremental Launching Method

LM Bridge Stage Wizard s

— Boundaries of Final Systern———————————— [~ Launching Direction

Boundary Group : | o | Reference Mode : 1

— Generation Tolerance————————————— | Start Node

T: |0.03 ft

11

End Node : 205

=

[ Radius

= |7

UF

2]

s

-
cn:h

Define the Launching sequence

— Launching Information

Stage Durati... | Date Dist Step Result Active !mactiA

Cs1 10
Cs2 10
Cs3 10
Cs4 10
C55 10
Cse 10
Cs57 10
Ccs8 10

< | Hi | P

L T e R e Y O T o

Define I Delete |

Open... Save As... oK | Close |
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Midas Civil

MIDAS Provides the best solutions in

Structural, Geotechnical, and Mechanical Engineering

How Midas Civil will help you in Precise Analysis?

1. Consideration of Time Dependent Material Strength:

« Midas Civil can consider the change in modulus of elasticity of the material depending on the

Element age

Add/Modify Time Dependent Material (Comp. Strength) )
— Name —Scale Factor —Graph Options
| concrete 1.0 ‘ [ X-axis log scale [ Y-axis log scale
—Type
@ Code " User E
7 t——
6.5 = e
— Development of Strength . e
LT
Code : ICEE'FIP L' 2B e
05 s
(0ol [1—(2 Bteq)” ]) 4k
Mean compressive strength of concrete 4
at the ane nf 28 davs (fok+delta £ 3.5
|_"' kips/in2 2 /
2.5
2 13
Cement Type(s) 1.5 "
|n,R:025 ~| 4
0.5 f
0
0 8 12 16 20 24 28
Time (day)
Redraw Graph oK Cancel
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How Midas Civil will help you in Precise Analysis?

2. Consideration of Creep and Shrinkage:

« Midas Civil can consider the creep and shrinkage of concrete for estimation of deformation
And secondary effects.

Show Time Dependent Material Function 3=
— Creep Function Data Type-————————— [~ Graph Options
(@ Creep Coefficient [ X-axis log scale [ v-axis log scale
(" Shrinkage Strain
Add/Modify Time Dependent Material (Creep / Shrinkage) fﬁ] Start Loading : | 10 Day
T — 1.8
: 10000 e
Nanes iconcrete Code : |AASHTO L! Encktoading 2 ey 1.6 ‘/f
Num. of Steps @ 24 ' /
—AASHTO 1y T
Compressive strength of concrete at the age of 28 days : I 7 kipsfinz Time Value - 5 /
Relative Humidity of ambient envi t (40-99) |7ﬂ 3 % & B l
elative Humidity of ambient environment (40-99) : = - f
1 3.8175e-001 i i
Volume-surface ratio : | 12 in 2 17.78 | 4.9135e-001 = u
- ’ I E i 3 23.71 | 5.8096e-001 O 0.8
Age of concrete at the beginning of shrinkage : 3 ~ | day
. 4 31.62 | 6.6388e-001 =
[~ Expose to drying before 5 days of curing 5 42 17| 7 4478=-001 v 0-8
‘ ' 6| 56.23| 8.25832-001 ® o.4
Show Result... oK | Cancel l Apply I 7 74.99 | 9.0810e-001
8| 100.00] 9.91982-001 8.2
9] 133.35|1.0774e+000 o
10] 177.83|1.1637e+000 0 1000 2500 4000 5500 7000 8500 10000
11 237.14 | 1.2500e+000 - Time (day)
Redraw Close |
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« How Midas Civil will help you in Precise Analysis?

3. Consideration of Secondary effects of Prestressing:

« Midas Civil can consider the secondary effects of prestressing
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How Midas Civil will help you in Precise Analysis?

4. Staged Post Tensioning

« Midas Civil can be used to define the staged post tensioning on the bridges and a single tendon
can be prestressed in several stages depending on the scenario

 Losses can be obtained for the staged post tensioning

t L |

Firsttendon tensioning  Secondtendontensioning
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How Midas Civil will help you in Precise Analysis?

5. Soil Structure Interaction

Soil Structure Interaction is Mandatory :

« Static Load Distribution might change

+ Settlement effects may be there

» Better visualization of Load Transfer Mechanism
* Forces for Foundation Design

— Pile Spring Data

Soil Type ISand - l
Ground Level IU ft

File Diameter (D) llZ ft
Unit Weight of
Soil (1) |n.53suznu K/t

Earth Pressure Coeff. at
0.4
rest (Ko)

Coeff. of Subgrade Reaction (Kh)

|1543345 khi/Ft3
Internal Friction Igg d
Angle (phi) [deg]
Initial Soil
D
Modulus (k1) [oense =
| 30.79060486656  y/fi
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How Midas Civil will help you in Precise Analysis?

6. Initial Tangent Displacement to Erected Structures

New Segment

Deflection due to rotation of
node at which it has to be joined to
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How Midas Civil will help you in Precise Analysis?

7. Comprehensive Tendon Loss Table

SueEs Elastic Deform. Loss Stress(Elastic Loss Creep/Shrinkage Loss|  Relaxation Loss Stress(All Loss :
Elem | Part (mm; l;)oss) (tontim?) Stress s(:rlnecﬂe Lo.')»rs) (tonlh:]” e Slress(h?r(nedate Lﬁss) Effective Num.
Felaxation Lozs
=iress
(Immediate Loss)
1193088508
1216084439
1208641954
14 122359.4065 1207.2216 0.9901 -2510.7456 -2100.9499 0.9524 8.0000
121 121846.7142 14995523 09877 -3059.8470 -2116.0764 09452 10.0000
124 122931.4828 11751951 0.9904 -2603.4411 21355507 09519 10.0000
131 122617.7621 14561471 0.9881 -3117.3407 21526191 0.9451 12.0000
134 1234202116 1169.5774 0.9905 26951804 -2167.2301 09511 12.0000
141 1233466290 1305.2973 0.98%4 27620238 21775484 09494 13.0000
14 4 1237547978 1091.6720 09912 -23809363 21852032 09543 13.0000
151 1236891182 12054594 0.9803 25026430 -2196.4093 09523 14,0000
154 124000.0104 -935.5443 09925 21359582 22024672 09575 14,0000
16 1 1240005283 -1070.9621 09914 22800152 -2215.4558 09550 15.0000
16 4 1242148268 -854.3351 0.9931 1971.0158 -2219.8802 09594 15.0000
171 1244737719 9749152 09922 21353736 22382395 09570 16.0000
174 1244533270 -807.2095 09935 -1844 6140 -2238.3055 09807 16.0000
181 124654 8424 9153349 09927 20026652 -2255.7464 09585 17.0000
18 4 1243911551 -781.4001 09937 7416377 -2251.2031 09516 17.0000
191 124104 2791 -960.3571 09923 20440233 2271 0101 09575 19.0000
19 4 1237785924 -842.8446 09932 -1854.7681 22652115 09599 19.0000
201 1237785924 -843.4929 09932 -1840.4820 22852115 0.9500 19.0000
20 J 1236904758 -760.0768 0.9939 17460620 22636244 0.9614 19.0000
211 123690.4758 -768.7559 09938 1751.3335 22636244 09613 19.0000
214 1235759243 -774.6983 09937 17831502 -2261.3959 09610 19.0000
21 123575.9243 -767.2548 09938 -1780.7905 -2261.3959 09611 19.0000
2 123614.9472 -843.5500 09932 18705844 22620279 0.9597 19.0000
231 123614.9472 -841 3832 09932 -1884.3004 22620279 09597 19.0000
Tendon Loss [Stress) A Tendon Loss (Force) / 4 >

MIDAS Information Technology Co., Ltd. 47



2016 MIDAS Complex Bndge
Test Drive Event

Thank You

Lucas Park(CAE Consultant)
E mail: Lucaspark@midasit.com



