suasg ] Integrated Solution System
M l DAS c.‘" I for Bridge and Civil Structures
- -

midas Civil V7.3.0 Enhancements

Major Enhancements

Pre/Post Processing

» Generation of Non-linear Springs for Integral Bridg e Analysis
e Composite Section Definition extended to PSC box gi rders

e Tapered section now include composite beam

« and much more...

Analysis

» Construction Stage Analysis Restart Function

» Construction Stage Analysis considering P-Delta Eff ect
* Moving Load Analysis as per Eurocode 1-2:2003

o Lateral-Torsional Buckling Analysis

* Non-linear Masonry Material model

e and much more

MIDAS Information Technology Co., Ltd. 2007.10



s0 41 Integrated Solution Syst
miDAS CiVil  ForBidge and Givi Strcture 2007 Upgrade

Pre Process

Input of Eccentric Beam Load

PSC Box section by input via coordinates geometry

Tendon Profile Copy function

Effect of Re-bar in Steel Concrete Composite Section

Multiple elastic moduli for Composite Sections

Auto generation of Nonlinear Springs for Integral Bridge Analysis
Tapered Composite Girder Section

Composite Section Definition in conjunction with PSC-Value Type

European PSC Standard Sections (UK/lItaly)

.‘°9°.\‘.C”SJ":'>.°°!\’!—‘\

. Enhancement in Section Stiffness Scale Factor

[ . N
- O

. Member Force and Stress Diagram for each Composite Section Part in
Construction Stage Analysis

12. Initial Force Table Output for Last Construction Stage Member Forces

13. Different value of Effective Width at i and
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Pre Process

1. Input of Eccentric Beam Load

Load > Element Beam Load (Line Beam Load)

Mode | Elemn... | Bour...| Mass  Load | Upgrade Contents
|Element Beam Loads I | » By inputting the eccentricity distance and load, the program automatically converts it to
~Load Case Name————————— an equivalent moment.
|Ecc Load = |
—Load Group Mame—————————— Effects & Usage
| Default = |
_ Optiang « This function is useful when it is required to assign an eccentric beam load such as wind load.
& Add  Replace  Delete
—Load Type P
|Uniform Loads =] T
LI}
M 0Nz
= ) Centroic - Centroic
¥ Eccentricity ———————— 100.0 (E.1.00)
Direction |Lnu:a| Y vl
Distancelm) L““\ f/‘J
I-End |1 . . .
" Input of eccentric beam load and auto-calculation of equivalent moment I
J-End [0 r

Direction |GIOhaIZ vl

Projection @ ¢ Yes & Mo

—Walue
* Relative  Absolute
=1 |0 w 150
w2 |1 i
=30 i
wd [0 i . .
Units khi/m Example of the input of eccentric beam load |

Apply | Closs
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2. Define PSC Box section by coordinates
Model > Property > Section... > PSC Upgrade Contents

Section Data

* Generate commonly used Box Type PSC Sections by coordinates
DB/User| Value | SRC | Combined PSC | Tapered| Composite | without using SPC

Section ID |I II@? paCValua j
Name|3CeII Boxl I~ | [de=h sige foristiff, Eale, I m

Section Properties

Effects & Usage

Import from SPC... | [Area 3.97435e+001 |mz * Allows rapid modeling of typical sections without the need to work
|§W3cell_bnx1,sec _I Asy 2,07543e+001 |2 with SPC
Asz 1.29143=+001 [m2

« Import the coordinates of a section directly from the CAD drawing.

Add/Modify/Show Response Spectrurn Functions

|Polygon 1 =]
Edit  View Mlnduw ﬂelp =1
% v |- 8%
m | m heEdESRE 2R =
1] -103 3,70 . . 4 boooo IHIT=KM, M —
2l 1031 -0.30 P ey T 8 pooot  OUT=-10.3125, 3.70251, # =
3| 45| 26 A poooz  -10.3126, -0.297493, #
q 456 410 boooz -4,5625, -2.04743, #
£ 155 410 pooo4 -4.6625, -4.10437, 4
: - ) 4| X< J pooos  4,5625, -4.10437, #
6 4,56 2 05 s 8 booos 4.B625. -2 04749, #
F REL -0.30 S “, pooo? 10,3726, -0.297483, #
5 10,31 370 . . booos 10,3125, 3.70261, #
g AR 370 3. ‘8 booog 8.0625, 3.7025]
i - * booio IH=-9.5675, 7 95251, # by

boo11 -8.0625, 3.32751,
-6.0625, 3.32751,
booiz -4,56625, 2.95251,
booi 4 -4.5625, -0, 9941]8 #l

Add Delete | poois -5.03749, —1.46912, 4

boo1s -9.5G25, -0.0913930

s
wn
oo
o
o
=
{2

-

=gk -

pooiz  |H=-3 8105, 2 LI &
import | Export | > ppatg =717, . _'l_l
Cancel | Ready &

Define the section by inputting the coordinates I Import & Export the coordinates in the text format I
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Pre Process

3. Copy of Tendon Profile
Load > Prestress Loads > Tendon Profile Upgrade Contents

Copy/Move Tendon Profile

» Copy the tendon profile to another element or a different location within the

Mode
( & Copy | o i same element.
— Translation &l
¢ Elernent Increment ID _|::' Change Property...
Effects & Usage
¢ Equal Distance Delete
de.dy.dz: | m « Easy and convenient way of defining many tendons with a similar profile

| Cutrenit fsigned Elemants « This function is useful when each girder has a similar tendon profile as in a PSC

(¢ Mew feslaned Flement Girder bridge or when a similar tendon profile is repeated within a girder as in a

Mo | Assigned Eleme| Insertion | « | . X . L .

T |9w2ibyd 5 s — PSC Box bridge. The time required for defining tendons is reduced.
2 [10o22byd 10 2 G |

3 [17toZ3byd 1

& [12w02dbyd 12

5 ZinBhy2 z

B |50to5ehy2 50

*

Assigned Elements :|
Insertion Element : I

ddd | Modfy | Delete |

v Auto-Adjustrment of Tendon Length:

0K I Cancel |

Copy/Move Tendon Profile
dialog box

Copy of tendon profile in a PSC Girder bridge I Copy of tendon profile in an FCM PSC bridge I




i0 51 Integrated Solution Syst
miDAS CiVil  ForBidge and Givi Strcture 2007 Upgrade

Pre Process

4. Input of Reinforcement in a Composite Section

Model > Properties > Reinforcement of Sections

Reinforcerment of Sections

Section List Section Shape
D [ Marne [ Part 1 | Part 2 | Crack]
1 Steal_| # 0 0
2 Steel_box b 0 0
] Steel_|_rebar X o] o]
9 Steel_bow_r,,, X 0 0
Stiff C to,.,
finese.. | == Upgrade Contents
Longitudinal reinfarcerment |
| il e s ) e e e [l mament * Input the reinforcement data of composite section
| P » Define the Cracked Section
) b Z Spacing|
Part| Dia Murmber|  RefY Ref, 2
' ' {m) ' {m) (m}
112 D16 30| Centoid 0,00/ Tap 010 010 EffeCtS & Usage
2

* The effect of reinforcement on stiffness calculation is considered.

» When Cracked Section is defined, the concrete section in negative
moment region is ignored and only the reinforcement is considered
for analysis.

» Can be used in the analysis for a Composite Plate Girder Bridge

L

¥ Cracked Section

&dd/Feplace I [elete Cloge
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5. Multiple elastic moduli for Composite Sections

Model > Properties > Sections

Section Data

DB/User Composite |

Section 1D I1

Wieplaw Eentaid |

Offzet © Center-Center
Change Offset |, |

MNarme ||—8
Section Type ¢ |Steel-| =]
Slab Width |3D|] i

Girder : Mum [T = CTC [0 crm

—=lab
Ec |3EIEI cm

— Girder

Hw [200
Bl 00
Bl O[T
I

T |2— crm
Bz [00 | em
Bz [T cm
2 [ | em

M1 |D =]
Hri |D
trl ID

Me |D Eﬁ
Hr2 ID cm
tr? ID cm

- Material
select Material fram DB ., |

Es/Ec [T | DssDc [3
v Multiple Modulus of Elascity

Es/Ec (Long Terrn) |24—
Es/Ec (Shrinkage) [z

¥ Consider Shear Deforrmation,

Show Calculation Results, |

Upgrade Contents

« Input multiple elastic moduli, which will be applied to different cases, for

the calculation of composite section properties.

Effects & Usage

» Without performing construction stage analysis, the variation of the

elastic modulus can be considered for creep and shrinkage analyses.

« Varying stiffness property of post-composite section can be applied to

different load cases using ‘Boundary Change Assignment to Load
Cases/Analyses’.

1
AL ﬂ_lpl

Walue(Before) Walue[After) Long Term Shrinkage Unit
Area 8.000000e-+002 1.550000+003 1.050000e+003 1.3000008+003 | creé
Bisy 33333334002 1.291667e+003 2.750000e+002 1.083333e+003 | o
Bz 4.080000e-+002 4.399759+002 4267471 3e+002 4.354606e+002 | crf
[ 1.072000-+003 5523867 e+004 1.912756e+004 3.718311e+004 | cmé
Iy 5.413867e+006 1.029461 e+007 7.811533e+006 9.290226e+006 | cmé
[ 3334667 e+005 5.958467 e+ 005 2 208467 e+006 4 083467e+006 | cmé
Cvp 5.000000e-+001 5.000000e-+001 5.000000e-+001 5.000000=+001 | cm
Cym 5.000000e-+001 5.000000e+001 5.000000e-+001 5.000000e+001 | cm
Czp 1.020000e-+002 4.780645e+001 7.533333e+001 5.892308e+001 | cm
Cam 1.020000e-+002 1.561935e+002 1.286667 &+002 1.450769e+002 | cm
Qyb 0. 000000e-+000 0.000000e-+000 0.000000e+000 0.000000=+000 | cref
Qzb 0. 000000e-+000 0.000000e+000 0.000000e+000 0.000000=+000 | cref
Peri0l 5.000000e-+002 1.440000e+003 1.440000e+003 1.440000+003 | cm
Peric| 0. 000000e-+000 0.000000e+000 0.000000g-+000 0.000000e+000 | cm
Centery 5.000000e-+001 1.500000+002 1.500000e+002 1.500000e+002 | cm
Center:z 1.020000-+002 1.561935+002 1.286E67e+002 1.4507632+002 | cm
vl -5.000000e-+001 -5.000000e+001 -5.000000e+001 -5.000000e+001 {cm
z1 1.020000e-+002 4.780645e+001 7.533333e+001 5.892308e+001 | cm
2 5.000000e-+001 5.000000e+001 5.000000e-+001 5.000000=+001 | cm
22 1.020000e-+002 4. 780645e+001 7.533333e+001 5.892308=+001 | cm
3 5.000000e-+001 5.000000e-+001 5.000000e-+001 5.000000=+001 | cm
23 -1.020000e-+002 -1.561935e+002 -1.286667e+002 -1.450769e+002 |cm
4 -5.000000e-+001 -5.000000e+001 -5.000000e-+001 -5.000000e+007 {cm
24 -1.020000e-+002 -1.561935e+002 -1. 286667 &+ 002 -1.450769e+002 |cm
> Close

Section properties of post-composite section calculated using ‘Long Term’
and ‘Shrinkage’ elastic modular ratios
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Pre Process

6. Auto generation of Nonlinear Springs for Integral Bridge Analysis
Model > Boundaries > Integral Bridge Spring Support

[Integral Eridge Spring Suppor =] . | [Integral Bridae Spring Suppor|=] J Upgrade Contents
Boundary Group Name
ﬁm r —Boundary Group Mame ———
— Soil Spring Type | Defautt = J » Generate nonlinear springs to represent the stiffness of the backfill and soil
& Abutment Spring — =il Spring TS-'I:'E
¢ Pile Spri
= H;f:re:rclngigure R — ¢ Abutment Spring
Dsck 9 e Epping Effects & Usage
o Girder [ ~El Reference Figure
ol (e » Models the abutment-soil interaction as compression-only springs and the
iy e soil adjacent to piles as nonlinear springs. Nonlinear characteristics of springs
over the pile height is automatically varied.
Pila « Linear, compression-only and Multi-Linear springs are automatically
T T— assigned to nodes depending upon the spring direction.
[Planar =l|Face #1 =] * By selecting the abutment and pile elements and entering geometry data
ElrECtiDtnL' t [Normaies =] (ground level, abutment height, deck length, etc.) and soil properties, the
ement LIS’ I . . . .
spring stiffness at each node is automatically calculated.
Select Modes for Footings Pile Sori Dat
IVNDEIE st [ | FE Sy LaE=———————
Soil Type ISand 'I
—Geometry Data——————————————
ﬁE.“gtE”ﬁﬁt; |El cm Ground Level ID m
w0 em
; | -
Deck Length @) [T em File Diameter (0} |E| mm
—Soil Parameter———————————— H{ng;‘.‘;‘.:'e{ight |1.93?‘1ED ot e
Woid Fatio (e) o
Specific Gravity (Gs) |2.55 Eang!f?f ParFEBSS%rFKD) 0.4
s ey |2 Coeff, of Subgrade Reaction (kh)
— Thermal Expansion————
i i o tonf/ms=
B, @ - !
o [None =0 1/IC] 'A”;'Eﬁ';a('{)”cm“ [0 [deg]
— Strip Footing Spring Data Initial Sail Im
Found, Width () [0 cm Modulus (k13
R I [FEE3BTTTIOES tont/me
Rot, Spring Dir, m
Define compression-only Define nonlinear springs for the ' Integral Bridge Model

springs for abutment backfill soils adjacent to piles
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7. Tapered Composite Beam Section
Model > Properties > Section (Tapered Section)

Section Data Upgrade Contents
DE/User Tapered | + Addition of tapered sections for composite beams
el B |, Composite Steel-Box -
Name[Box_Taper | @ oo @ Ueer €08 io = Effects & Usage

—Dimension

» allows modeling of composite girder by simply specifying dimensions of
desired tapered section.

Slak Wicth 3.0000 | m

Hw 2.0000|rm

tu 0.0200 | m LI
— Material

Select Material from DB ., |

Es/Ee [ | Ds/Mec [3
s T e P
[~ Multiple Modulus of Elasticity

Es/Ec (Long Termn) IU—
Es/Ec (Shrinkage) o

y Axis Mariation  [Linear =]
z Auls Variation [Linear =l

Offzet © Center-Top v Consider Shear Deformation,
Change Offset.., | Display Centroid |

Examples of Tapered Composite Girder

Show Calculation Results, | SO Cancel Apply |
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8. Composite Section Definition with PSC-Value Type

Model > Properties > Section (Composite )

Section Data Upgrade Contents
DB/User | Value | SRC | Combined | PSC | Tapered Compasite | « Addition of Composite-PSC Section by using pre-defined PSC-
Value Type.
Section D I13 Mame |
Section Type ¢ |Composite-PSC =] Effects & Usage
Slab Width  [3 m
f Girder:Mumn [T = CTC [0 m * The bottom section of the composite girder can now be defined by
_SlahB - an arbitrary section in addition to currently implemented T and |
C I— m
e [0 — | m Sections.
Hh [0 m
—Girder
PSC Value Type Import, ,,

—Material
select Material from DB .. |

Egd/Esh [0 Dgd/Dsh [0
Pad IEI Psh IEI

= tultiple Medolve of ElastiEiy

ey (lamg Nermmy |IZI
Es/E (Ehirinkagey IEI
Offset © Center-Center

Change Offset .. | v Consider Shear Deformation,

[Nieplay Eentmeid |

Example of Composite-PSC Type Girder I

Show Calculation Results,,, | 0k I Cancel Apply
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9. European PSC Section DB
Model > Properties > Section (PSC -Value)

Section Data

DB/User| Walue | SRC | Combined PSC | Tapered | Composite |

2 PSC-Value j
NameIUK I~ | [vlest Size o &tir, Eals, I m

|Define by Cnurdinates,,,l

Section D |I3

Section Properies

. oectionData -
DE,,.

Irnport frarn SPC,,, \

Type  [UK-M

T1

T2
BT

1111

—Thk, for Tarsiontrmin.)
Auto

ID,2 m I-

Consider
v shear Deformation,

3 3 3 3

—shear Check

Position Oy
£1: |D m |D
72! Centroid |U

Z3: |D m |D

Offset : Center-Center
Change Offset ., |

Ehiaw Ealculztion Feenlts,

[ ok ]

Cancel

Upgrade Contents

« Addition of the most frequently-used PSC Sections from the UK and
Italy.

Effects & Usage

* The section DB can be effectively used in modeling of concrete PSC
composite girder coupled with Composite-PSC Section Type

LS

PSC Sections for UK and Italy
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10. Enhancement in Section Stiffness Scale Factor

Model > Property > Section Stiffness Scale Factor

Section Stiffness Scale Factor

—Boundary Group Marme

- Scale Factar O J ) ——

Show Stiffness

[ Default =] _I l=J
~Section Area II—II—
Mo [ Mame = ASY II—II—
| ] 0
Fege O
g g%::lzl:gfapered b Ly Irlr
g EEE:I:; |zz ITIT
T Coneiz weight [T [T |
11 Conc-l_Tapered
[ el _|;| I Before [ Atter
‘] | B Add / Replace
Mo| Mame |I=J| I tasy| fasz| flux | flyy | flzz | figt]  Part Group |~
] 3(Ben-TeR)< o0 0] o0, 00 oo nen oo A [Pefut
=~

Close

Upgrade Contents

» While defining section stiffness scale factor (SSSF), section
coefficients can be defined separately for i-end and j-end.

« Different coefficients for composite section can be assigned for
before and after composite action.

Effects & Usage

» When analyzing and designing a composite girder section, the
software can apply a scale factor to the section stiffness which
excludes the part of the concrete section with a negative bending
moment. If different scale factors are used for i-end and j-end, this
function can be utilized more effectively.
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11. Member Force and Stress Diagram per Part of the Composite Section

Result > Force > Beam Diagram
Result > Stress > Beam Stress Diagram

Reactions| Defarm,.. Forces | Stresses | Reactions| Deform...| Forces | Stresses | Upgrade Contents
[Beam Diagrams =l . [Beam Stiesses Diagram =] .| «Output of the member force and stress diagram of individual parts of
—Load Cases/Combinations —Load Cases/Combinations the composite section

[CE: Summation =] L] [C5: Summation =] L
Step |Last Step = Step [Last Step =]
Effects & Usage
[ FEz/ i Diagranm | el Ao Dagran g
———— =amponents » The user can check the member force and stress result much more
- P I"t ':fT_ - . .. . .
Fart [Part 1 I A il easily by examining a diagram rather than going through tablular
[ 5 [N () Sax )55y ) Gs2 output
R = = ¢ Sby ¢ Shz & Combined '
el My c Mz « Myz — Combined{&sxial+Maornent)
I Shioky russ Eorees & Maxi
[=| Gnly Truss Forces el 1 tz 5
L B VI
Elem Load Stage Step Se;:;irotn Part '?‘ma)l M?ITN?%—V M(D'?;fn:t)_z
» 1 Summati C54 o {last 1 | 351 —1,02 0,00
1| Summati CS4 o {last 1 144 5,28 4,93 0,00
1| Summati CS4 001¢last 1 Z/4 6,62 E.23 0,00 m> I I
1| Summati CS4 001{last 1 34 452 2,88 0,00 ' -_-
1| Summati CS4 ooiflast 1 J -0,0m =512 0,00 j—-
1| Summati C54 o {last 2 | 0,00 0,00 0,00
— Section Axial EBendi+y) B¢
] Elem Load Stage Step Part Part (kN me) (kN/mE il
i 1 Summati C54 001last 1 | 3.44=+001 0,00e+000
1| Summati|cs4 007{last 1 1/4|  616e+001 0,00e+000
1| Summat|cs4 00flast 1 /4| £49e+001 0,00e+000|  \
1|Summat{csa 00tflast 1 3/4|  4,43e+001 0,00e+000 I I
1| Summati C54 001 ast 1 J| -1.75e-001|  0,008+000 ool b d oo Bow
1|Summati|cs4 001last 2 || 000e+000|  0.00e+000 l
1| Summati|cs4 00{last 2 1/4| -4B2e+000|  0,00e+000
1 |Summat|cs4 007{last g 2/4| -519e+000|  0,00e+000
1|Summat|cs4 007{last g 3/4| -1,69e+000]  0,00e+000
1]Summatics4 s g 2oy L 2l Diagram of Part of the Composite Section for each Construction Stage I

Result table for Composite Section (Previous Version) [mn
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12. Initial Forces Table for Last Construction Stage Member Forces
Analysis > Construction Stage Analysis Control

Load > Initial Forces > Small Displacement > Initial Element Force (CS)

—|nitial Faorce Coptrol

v Convert Final Stage Member Forces to Initial Forces for Post C 5,

¥ Truss f B

]

[ Change Cable Element to Equivalent Truss Element tar FostiLs
0 Eppli izl Menmber Earee ta) 25,

Construction Stage Analysis Control Dialog

g% Initial Elernent Fo c
Member Force-i j‘
Type D Axial Sheary) Shearz) Torsion Momently) | Momentz)
{tanf) {tanf) {tanf) (tonf mm) (tonf mm) (tonf mm
Beam 22| -3,0197e+003| 0,0000=+000| -7,1144e—-001 0,0000e+000| —1,0075e+004 | 0,0000e+000
Beam 23| -1, 769¥e+003| 0,0000=+000| 7,1150=—001 0,0000e+000|  2,9632e+003 |  0,0000e+000
Beam 24| —1,769¥e+003| 0,0000=+000| -7,1150=—001 0,0000e+000| —2,9631+003 |  0,0000e+000
Eeam 25| -9,5564e+002| 0,0000e+000| -1,4031e-002| 0,0000e+000| -5,9263e+002| 0,0000e+000
Eeam 26| -9,5564e+002| 0,0000e+000| 1,4031e-002| 0,0000e+000| 5,9263e+00Z2 0,0000e+000
Eeam 27| -9,2552e+002| 0,0000e+000| -1,5134e-002| 0,0000e+000| -3,5335e+002| 0,0000e+000
Beam 28| -9,2352e+002| 0,0000e+000| 1,5134e-002| 0,0000e+000| 3,5335e+002 0,0000e+000
Beam 29| -§,9977e+002| 0,0000e+000| —1,2714e-002| 0,0000e+000| —-2,5224e+002| 0,0000e+000
Beam 30| —-5,9977e+002| 0,0000e+000| 1,2714e-002| 0,0000e+000| 2,5224e+002) 0,0000e+000
Beam 31| -8 7622e+002| 0,0000=+000| —1,2544—002| 0,0000=+000| —1,2535e+002| O0,0000=+000
Beam 32| -8, 7622e+002| 0,0000=+000| 1,2544e—002| O0,0000=+000( 1,2533e+002| O0,0000=+000
Truss 33| 31680e+002| 0,0000=+000| 0,0000=+000| 0,0000=+000| O0,0000=+000| O,0000=+000
Truss 34| 23654e+002| 0,0000e+000| 0,0000e+000| 0,0000e+000| 0,0000e+000 0,0000e+000
Truss 35| 1,9251e+002| 0,0000e+000| 0,0000e+000| 0,0000e+000| 0,0000e+000 0,0000e+000
Truss 36| 54460e+002| 0,0000e+000| 0,0000e+000| 0,0000e+000| 0,0000e+000 0,0000e+000
Truss 37| 34460e+002| 0,0000e+000| 0,0000e+000| 0,0000e+000) 0,0000e+000 0,0000e+000
Truss 38| 1,9251e+002| 0,0000e+000| 0,0000e+000| 0,0000e+000 0,0000e+000 0,0000e+000
Truss 39| 23654e+002| 0,0000e+000| 0,0000e+000| 0,0000e+000) 0,0000e+000 0,0000e+000
Truss 40| 3,1680e+002| 0,0000=+000| 0,0000=+000| 0,0000=+000| O0,0000=+000| O,0000:+000
-
1>\ Initial Element Force(CS) / [« | o

Initial Force(CS) Table for Last Stage Member Force I

Upgrade Contents
 Tabular output of member (beams and trusses) forces at the

last construction stage which can be used as Initial Force in
Post CS.

Effects & Usage

* The user can check converted initial forces that are used for
Post CS Analysis.
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Pre Process
13. Different Effective Width Scale Factors for i and j-end

Model > Boundaries > Effective Width Scale Factor

Mode | Elerment Bour... | Mass | Load | Upgrade Contents

[Effective Width Scale Factor =] ..
—Boundary Group Mame

| Default =] J

~Options Effects & Usage
& Add/Replace « Delete

Different scale factors of effective width for i-end and j-end can be specified.

» More precise and detailed analysis models can be created by specifying the correct

—ocale Factor values for each end of the girder.
z
% Effective Width Scale Factar
Ztop Elem ly z_top z_bot J-End Iy(.J) z_top{J) | z_bot(J) Group*
= pot ¥ 38 0.92 1.00 .00 [ 0.92 1.00 1.00|WZ _EW_s
39 0.92 1.00 .00 O 0.92 1.00 1,00|WZ _EWW_3
40 0.92 1.00 1.0 O 0.92 1.00 1.00|WZ _EWW_3
_|-End i 0.92 1.00 1.0 O 0.92 1.00 1.00|WZ _EWW_3
A7 .02 1 00 1 0 1 a2 1 00 1 00 tNZ_EW_T,
Iy Scale Factor for 5|;.2|EI.EI:2 13 0.92 1.00 .00 ™ .88 1,00 1.00fWZ _EWw_z
44 0.85 1.00 .00 0.50 1.00 1.00fWZ_Ew_;
z_top Scale Factar |1 45 0.80 1.00 .00 W 0.74 1.00 1.00fWZ_Ew_;
45 0.74 1.00 .00 ™ 0.53 1.00 1.00fWZ _EWW_:
z_bot Scale Factor I1 47 0.83 1.00 .00 M 0.93 1.00 1,00fWZ _EW_3
fits] [IR=G] 1.0 1. U 1 L 5= 1. U0 T OOTWE _EW S
[ J-End 49 0.93 1.00 1.0 O 0.93 1.00 1.00|WZ _EWW_3
50 0.93 1.00 .00 O 0.93 1.00 1.00|WZ _EWW_3
ly Scale Factor for Shzlﬂ-aa 5l 0.93 1,00 .00 [0 0.93 1,00 1,00|WZ _EW_:
B2 0.93 1.00 1.0 O 0.93 1.00 1.00|WZ _EWW_3
Z_tl:ll:l Scale Factor |1 55 0.93 1.00 1.00 1 0.93 1.00 1.00|WZ _EWW_7
54 0.93 1.00 .00 O 0.93 1.00 1.00|WZ _EWW_3
= hot Scale Factor |1 E5 0.93 1.00 00 O 0.93 1.00 1,00/ WZ _EWw_3
EE 0.93 1.00 1.0 O 0.93 1.00 1.00|WZ _EWW_3
57 0.93 1.00 1.0 O 0.93 1.00 1.00|WZ _EWW_3
58 0.93 1.00 .00 O 0.93 1.00 1.00|WZ _EWW_3
Apply | Close | = T e _,Ll
ul | ay

Effective Width Scale Factor - Table
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13. Web-based Online Manual

Help > Contents...
IJpgrade Contents I

= CVLw - Windows Internet Explorer

ﬁ@ = |4 hitpajmanul, midasussr comiEN_Canmeny ChAT30indesx. bt V|:§1 ;& [cange |[2]-]
W & = -8 Grocs - @~ &,

V6 contents Bl 1n 6o
e MIDAS/Civil V7.3.0

() Using MIDASICivil
@ Ul Information
File -
] On-line Manual
@ Model
ak_ﬂﬁ‘ﬂm - Civil structure design system -
Effects & Usage
[71P-Deita Analysis Control
ﬂ Buckling Analysis Control
EE\genva\ue Anazlysis Control
[#IMoving Load Analysis Cantro
[Z1Heat of Hydration Analysis Gt
ﬂNnnlinaarAnalya\E Control
ECunslmmmn Stage Analysis |

« Online Help is available on World Wide
Web.

d= - ihPage -

* Users no longer need to download large
help file from the website.

« Up-to-date contents are always available
to the user.

%Susuensmn Bridge Analysis e
7] Boundary Change Assignme - = . -
[2] Analysis Option c’V’IZUUB N\
EPsrfurm Analysis A
%Peﬂurm Batch Analysis Bridging Your Innovations to Realities ™
?]impart Analysis Result
BReslan Construction Stage A
OResuns

Design
@ mode
@ query
OTW\S
@ window
@ Tables
@ Appendix

Rty rwwow Midas User com
E-mail: MIDASofi@MidasUser.com

Copyright (c) 2008, MIDAS Information Technelogy Co., Ltd.

B
5

o [

& Internet L 100% -
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1. Restart function for Construction Stage Analysis

Construction Stage Analysis with P-Delta Effect taken into account
Nonlinear Point Springs

Improvement in Transverse Moving Load Analysis

Moving Load Analysis as per Eurocode 1-2:2003

Lateral-Torsional Buckling Analysis

Equivalent stiffness of Cable Element for Construction Stage

Linear Construction Stage Analysis with Initial Force

0 0 N o v~ w N

Accumulative Results to Initial Forces for PostCS in Geometric Non-linear
CS Analysis

10. Limit Strength for Tension only/Compression only Truss

11. Masonry Nonlinear Material Model

12. Improved Notational Size definition for Composite Girder Sections
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Analysis

1. Restart function for Construction Stage Analysis
Analysis > Construction Stage Analysis Control

Congtruction Stage Analysis Contral Data
Final Stage | Comparison of Analysis Time
’7 & Lact Stage ¢ Other Stage  [C5] =l - -
Analysis Time
| ¥ Restart Construction Stage &nalysis Select Stages for Restart, ., || 3—Span Continuous FCM Bridge
~ énalysis Opton —————————F X Before Now
[~ Include Monlinear Analysis - | The total number of stages is 20.
@ Independent Siage ' 'CSQ o | Data changed at Stage 10 and
I el e Equilitriung Elenment g —
Cs3 analysis is restarted from Stage 10
™ Include P-Delta Effect Only ICSd |
W Include Time Dependent Effect [CS5 2038 sSeC 965 sSecC

[1C56

~ Time Dependent Effect—— cs?

¥ Creep & Shrinkage [w]C58

Type 1C59

' Creep ¢ Shrinkag JCs10

1CS11

~Creep WCE12
Convergence for Creep lteratign | C513 Analyzed Analyzed

(Number of Iterations: |5 _lj (1C514

Cs1s I from the from the

[ Only User's Creep Coefficighi  [WICS16 . th
[ Intetnal Time Step for Creep: fIrSt Stage 10 Stage

™ Auto Time Step Generation ,TI el

T : Time Gap T> 10

Select the stages for Restart I

Analysis > Restart Construction Stage Analysis

Festart Construction Stage Analysis

Restart Stage |C53 =l
v Perform the PostCS Analysis

| = Peforn Autornatically in 15 Seconds

e Elii Cemeal |

Restart the construction stage analysis from the selected stage




Integrated Solution System
For Bridges and Civil Structures

mipas Civil

Analysis

2007 Upgrade

2. Construction Stage Analysis with P-Delta Effect taken into account

Analysis > Construction Stage Analysis Control

Construction Stage Analysis Control Data

—Final Stage

 Other Stage

[C5351

-

[~ Restart Construction Stage &nalysis

st Staaes for,

HEstart,, |

—&nalysis Option
I~ Include Maonlinear &nalysis
= [ndependent Stage

!l e

I Include P-Delta Effect Qnly

) Arcummulative Stage
CES

[ Include Time Dependent Effect

Option to include P-Delta effect in construction stage analysis I

A

\‘ . U ¥

\ y > y Y >
0 /] I/ |

Vertical Force

X
N
N

Axial Force

Construction stage analysis for a cable stayed bridge with P-Delta effect taken
into account

Upgrade Contents

* Perform construction stage analysis and P-Delta analysis
simultaneously.

Effects & Usage

« Consider the 2" order effect due to the axial force occurring in the
girder and tower of a cable stayed bridge.
* P-Delta analysis for a long span Nielsen arch bridge.

Bending moment of a girder with P-Delta effect considered

P-Delta effect ignored P-Delta effect considered

Beamn Force Detail Diagram

P22 Elernent 2221
Select Load/Step/Comp, Select Load/Step/Camp,
Load Case |CS: Summation hd Load Case  [EHSRE
Step Last Step vI Step Last Step -
Component [y vl Component [ry -

Result Yalue

IEnd [245%+003 | <Unit>

J-End lW tonfr

Iax IW

Min  [BTEelE

alus lma“ IW
Total Length IBI‘ASES

Close

Result Value

I-End [Z867e+003 | <Unit>

J-End IW tonf-ra

Maz IW

Min |-|‘1529+DD:1

Value I—T‘IEBMDDS at [40.7434
Total Length [31,4963

Close

Max 9737 tonf-m

Max 11520 tonf-m

Increase of approximately

18%
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3. Nonlinear Point Springs
Model > Boundary > Point Spring Support Upgrade Contents

[Point Spring Supports =] J » Compression-only/Tension-only and Multi-Linear Type point springs
have been added.

—Boundary Group Mame

Detault - ..
! M J —Puoint Spring (Lacal Direction)—— Effects & Usage
—Options —
@ 4dd ¢ Replace ¢ Delete Type |Multi-Linear =] « Linear, Multi-Linear and Compression-only springs can be used for
Point Spring (Local Direction) S e modeling the soil structure interaction e.g. integral bridge.
. = — * By .usmg Multl-Llnea-r (B.|—L|n-ear) sprlng'-s, the elffects of temperatu.re,
/ braking and acceleration in rail structure interaction can be determined.
z
T R e ¥ o 8(x)
i
tensi
neen —Foint Spring (Local Direction}
Multi-Linear Type — ,
IS o _I Type _ompression
yrnrmetric -
30x [1000 kN/m : : Foint Spring (Local Direction)
5Dy IW K/ ¥1om yw ! tonf
8Dz [1000 KM/ a |l E Type |Tension =]
SRx [0 kM- [rad] b [0.00T48T15E  [20, 90453300

o

SRy |U k- /[rad] IEI, 0os 37 48507231 Dz

C
1] .
sz | At e d [0071% [F3. 970367t TRy

e [007% | [FESWE0HT
{ [00235 | [S5.57a0%0 Stiffness [T kN/m

Direction [Vector - Direction [Dix{+) =]
[0.9.0.02 [ 00

L]

L I Ll AP I

. : - . . C ion-only/Tension-onl
Point Spring Support I Multi-Linear Point Spring Support ompression-only! “ension-only

Point Spring Support
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4. Improvement in Transverse Moving Load Analysis

Load > Moving Load Analysis Data

Analysis > Moving Load Analysis Control

Lane Mame : L1
Scale Factor ;|1
—aelection by
¢ 2 Points & Picking
0
—Operations
&dd | Insart Delete
Scale =
e Eer Factar
1 1 1
2 2 1
3 3 1
4 4 1
5 5 1
6 i 1
7 7 1
8 8 1
g 9 1
10 10 1 =
=
[0]4 | Cancel |

Apply scale factors to traffic lanes I

—Wehicular Load Properties

Define Vehicular Load

Yehicular Load Name : |

Wiheel Load(P)
Distribution Width
F =
Distance between Wheels (Dw) IIB— m
Min, Distance between Vehicle (Dv) IIZ— m
Edge Distance of Wheel Loads {De} IDS— m

Max, Mumber of Lanes (n)

v Iedian Strip

Location(hl} |ll m Width M) |D.5 m
Max, Mumber of Left Lanes (n1) I3 _|:l
Max, Mumber of Right Lanes (n2) I3

(al's 1 Tanral

Consider the median strip when applying

vehicle loads

Moving Load &n:

—Load Point Selection

Upgrade Contents

« Input Scale Factors when defining traffic lanes.
« Distribute vehicles considering the median strip.
« Influence line analysis option and result filtering option.

Effects & Usage

« Specify the number of lanes to the left and to the right of
the median strip.

* By using the ‘Influence Generation Method’ and
‘Calculation Filters’ options, the analysis time can be
reduced.

« Reduce or increase the load by applying Scale Factors
to traffic lanes.

Control Data

& influence Line Dependent Poin Al Points

~Influence Generation Method

& Mumber/Line Element

F 3
—

¢ Distance between Points

~ &nalysis Results

Influence line analysis option and result filtering option I

- Calculation Filters

& Marmal W Reactions

¢ MNormal + Concurrent Force ™ Displacements

™ Combined Stress Calculation W Forces/Moments

ok I Cancel
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5. Moving Load Analysis as per Eurocode 1-2:2003
Load > Moving Load Analysis Data

Select Moving Load Code

Moving Load Code @ |{SNTsieE

\ 4

EH IEIEH E'EEIIIIB Hnan:lE!erge Fatlgue

[ ok ]

Cancel |

Select the Vehicle Load Type
Standard Name —
[ —— Coad Model |
_ehicular Load Properties §L||-4|_ [-.-'I|||j|-| g
vehicular Load Name : |Load Madel 1 LEIEII:I MEIEIE| E |:,.-"'15:|
‘ehicular Load Type : |Load Model 1 = Load Modal 3 ':]EDD.-HED.-"'IEDD:'
»Load Model 3 HEIIIEIHEEIEEDDII
ik e Load Madel 3 {1800/ 150,/200;
| 1w Load Model 3 (2400/200
e
k=] ode
l_il_l__1_‘!_1_:[_1__1_%_1_1[_1__l_!_l_fl_l__l_!_‘l Load Model 4 Select the Load Model depending on
|‘T| crgiQik : Tandem System,Qik the Vehicle Load Type
Cgigik @ UDOL Systermn, gik
Dynamic amplification factor included
Tandem Systern DL System
M [ | e | Loaae taymd Upgrade Contents
Lane Mumberl 1 300 1 ]
Lane Mumhar2 i 200 i 25 » Moving load analysis according to Eurocode 1.
Lane Mumber3 1 100 1 25
Rermaining fres 0 0 ! 25
y Factor for Tandem Systemn : |D.?5 Effects & Usage
w Factar for UDL System : |U.‘1
Input the parameters required for the selected Load Model  Perform moving load analysis by means of the vehicle loads
and analysis methods specified in Eurocode 1.
[ 0K | Cancel Apply
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6. Lateral-Torsional Buckling Analysis
Analysis > Buckling Analysis Control

b A
A-A 7
% N
X | A Force

Lateral-torsional Buckling ‘

Test Model |

Upgrade Contents

« Addition of lateral-torsional buckling consideration in analysis.

Effects & Usage

« The buckling mode around the weak axis is considered for a member
which has to resist both bending and shear. This results in more accurate
critical load factors.

Buckling Result Comparison I

Mode No Lateral Torsion Lateral Torsion Inc.
1 56.49929 33.26758
2 57.61738 57.6344
3 69.3207 58.63127
4 70.54121 70.61125
5 119.1424 71.42605
6 119.7788 71.79503
7 145.7739 72.97477
8 146.4525 100.135
9 216.0261 106.5486
10 228.6329 119.2809
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2. Equivalent stiffness of Cable Element for Construction Stage

Analysis > Construction Stage Analysis Control
Upgrade Contents

—Initial Force Control
Convert Final Stage Member Forces to Initial Forces for Post C, S, —‘

| e [0 EeEnn

[~ Change Cable Elernent to Equivalent Truss Elernent for PostCs
[ &pply Initial Member Force to C, 5,

« For construction stage analysis with cable elements, the equivalent
stiffness of cables will be calculated using the member force at the last
stage. In Post CS, the cable members will be considered as truss
elements with a calculated equivalent stiffness.

Effects & Usage

« Load cases considered at post construction stage (Post CS or Completed stage) in cable stayed bridge or suspension bridge analysis
include linear static load cases (ST), moving load cases (MV), settlement load cases (SM) and response spectrum load cases (RS). In

moving load analysis, cable elements are automatically considered as truss elements. On the other hand, linear static analysis reflects

the true stiffness of cable elements. As such, it is not correct to linearly combine the analysis results obtained using different stiffnesses
for the same elements. This function applies equal cable element stiffness to all the load cases acting in Post CS.

3. Linear Construction Stage Analysis with Initial Force

Analysis > Construction Stage Analysis Control Jorade Contefiigy

—Initial Force Control
’—I- Convert Final Stage Member Forces to Initial Forces for Post C, S, —‘

| e [0 EeEnn

[T Change Cable Elernent to Equivalent Truss Elernent for PostCS Effects & Usage
[~ apply Initial Member Force to C,5,

* For construction stage analysis, user-defined initial force is considered
as construction stage member force. This member does not generate
geometric stiffness.

« If the analysis is started at a stage in the middle of the total construction,
initial forces will be applied based on generated member forces at that

stage.
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4. Accumulative Results to Initial Forces for PostCS in Geometric Non-linear
CS Analysis

Analysis > Construction Stage Analysis Control

~ Analysis Option Upgrade Contents

v Include Monlinear &nalysis
" Independent Stage & Accurmulative Stage

R ST e E A R E s
[ Include P-Delts Effect Only

» Accumulative member forces in geometric nonlinear construction stage
analysis can be applied as initial force in Post CS.

[~ Include Time Dependent Effect Effects & Usage
—Initial Force Contrnl * The final member force, obtained from CS analysis, can be assigned
v ‘Lonvert Final Stage Member Forces to Initial Forces for Post ©5F as stiffness during live load and eigenvalue analysis in Post CS.
¥ Truss v Beamn

[ Change Cable Elernent to Equivalent Truss Elerment for PostCs
[T Epplunitial MenmEer Eoree to) & 5,
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5. Limit Strength for Tension only/Compression only Truss

Model > Elements > Create Elements

—Elerment Type

Tensile
Force Limit

M1
& Truss  Hook  Cable
&llow, Comp, |EI kM

[~ Tens. Limit |IJ kI

v

—Elerment Type

ompression only,

M1

{7
Fh/ﬁz

& Truss

" Gap

Sllow, Tens, IEI kM

[~ Caomp, Limit

0

kM

. Compressive

Force Limit

v

Upgrade Contents

« Addition of Limit Strength for Tension only/Compression
only Trusses.

Effects & Usage

*An additional method of representing material
nonlinearity. Both Tension only / Compression only limits
are provided.
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reque. ‘Gnd/Snap\UCS[GCS\V\EWC | Activati

on]

EEE R =

Eie Edit Wiew Model Load analysis Results Design Mode Query Tods Window Help

Wizard | Node | Element | Property | BC/Mass | Stage | Load | Buiding | Moving |Restlt | Infiuenc... | Query |
ITRlsadR e P»UUIH P DORSW =L

DM X 2-2- ah

2k LtERK AEDO BY 5G| ¢ & 2

e

®]—

6. Masonry Non-linear Material Analysis
Model > Properties > Plastic Material

Tree Menu
Reactions| Deform...| Forces |Stresses |

Solld Stresses |

Load Cases/Combinations
ST+ horizontal displ =] .|
Step[NL Step: 1 &

~Stress Options
C Local

@ ues [eoen— Type of
I Prin

 Element ]

I Awg, Nodal 4
Components —|
 Sig-xx ¢ Sig|
C Sigwy C Sig
« Sig-pl ( Sig
© Max-Shear
© Sig-pmax

v ‘field Poin

~ Tupe of Display —|

izplay
I Contour .| [~ Deform .|
[~ Walues ..| ™ Legend .|
[~ &nimate .| ™ Undeformed

x| giModel view |

-Displays vyielding
points at each step

XK

elements.

[+ P tése 20000 Faie=dt OORED:

—Mame

2007 Upgrade

IJpgrade

« Addition of masonry non-linear material model.

Effects & Usage

« Masonry non-linear materials can be effectively used for analysis
of traditional arch bridge analysis.
« Masonry non-linear materials can only be applied to solid

% oo . | [ CUTING Plane .. -
[ Walues .| il ]
roenmae . | [ |g03urface o L
I~ Mirrored ||
W Yield Point
I Cutting Plane .|
I IsoSurface .|
ol
=
For Help, press F1 Mode-744|U: 5.5, 0.26, 0 G:55 0260 ==
Add/Muodify Plastic Material ll Brick Material Properiies x| Bed Joint Material Properties x| Head Joint Material Properties x| Geometry of Masonry Panel x|
P _Brick r-Bed Jaint - Head Joint - Geomet

Contentsl

Model

|l\f1alsonrg.|

(

|Masonry =

—Plasticity Data

= Brick Material

= Bed Joint Material

= Head Joint Material

+ Geometry

Froperties, .. |
Properties, ., |
Froperties, .. |
Froperties, .. |

[ ok 1]

Cancel | Apply |

r-Properties
Younn'e Madihs

TFETANNN 101 brmy

P Brick Material

Comg

Tensile Strength, # [
Softening Parameter, h l—Z
Friction Angle [ 3 [deal

Head
Joini

-~ Properties

Wouna'e Madulne FET 11 £

* Bed Joint Material |

Tensile Strength, ft | 320 kN fme
Hardening Paramatar 2
Bond YWrench Strength 320 kM/me

- Praperti
Yenna'e Madulne TANN 101 4o

'; Head Joint Material

Tensile g(rength, ft | TTE0 khl/mz2
2
320 ke /me

Hardening Parameter
EBond ‘rench Sirength

- Geometric Definition
Br

Th

E—
Brrick Height, H | 0,085 m
Thickness of Bed, Th' 007 m
Thicknass: of Head, Th 007

Coce




mipas Civil

Integrated Solution System
For Bridges and Civil Structures

Analysis

7. Notational Size of Composite Girder Section
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Load > Construction State Analysis Data > Composite Section for Construction Stage

addModify Composite Section for Construction Stage

Active Stage

[T - |

—Construction Sequence

|

| Section |4: Comp_TiValx]
| Composite Type  |Mormal =]
| Section Type Composite

| Section Shape CPPC

| Element List |1to10

Material ] Composite ] stiff, | Comp,
Part Type Material Stage Sgefl h atiff, oeala| i
1 |Material 20 CA0-P | Active Stag 0.639
2 |Material |3 C40-P [CSZ 0,290
(]i4 I Cancel Apply

Upgrade Contents

 The dialog provides an input box for the notational size of
composite girder for construction stage for each part.

« Notational size (h) is automatically calculated for sections
provided in DB.

Effects & Usage

« The creep effect for each part can be examined more precisely.




