Three- Span Continuous Horizontally Curved
Composite Steel TUB Girder Bridge
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i onl s ypres T I R wIvVE - =11 - Y {
NIRRT TS e~
B e T
7 B | oSt
I ———————————————————==mm———m=mmmmm
- [ ] [ ]
midas Civil )




TU B Girder Cu rved conte nts Bridging Your Innovations to Realities I

Bridge Information

Material and Section Properties
Wizard

Modelling Tweaks

Live Load and Analysis Control

Results

Load Combinations

Design

Question & Answer

midas CIVII B ‘

midas CIVIl




Bridge Information



Bridging Your Innovations to Realities I

Bridge Layout
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Radius : 700 ft

midas CIVIl



CTale RN (o] EldCT I Material Properties And Loadings Considered S RealitiesI

Material Properties

Structural Steel : Grade 50W ( ASTM A709)
Concrete : f’c = 4.0 ksi
Slab Reinforcing Steel : Grade 60 with Fy = 60ksi

Loadings on the Bridge

Self Weight of the Bridge

Live Load : Three 12ft Traffic Lanes HL-93
Wearing Surface : 25 psf
Parapets/Barriers : 495 Ib/ft
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Bridge Information Section Properties Bridging Your Innovations to RealitiesI
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Bridge Information Construction Staging

Bridging Your Innovations to Realities I
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2. Material and
Section Properties



Properties

Material Properties

Bridging Your Innovations to Realities

1. From the Ribbon Menu Go To
Properties > Material Properties
Click on Add

From Type of Design choose Steel
Standard : ASTM(S)

DB: A709-50W

Click Apply

oUW
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View Structure Mode/Elemen: Properties Boundary Load

M us efine Change Property

rinkage gy Material Link o
Material Plastic Section Section Pla
Properties | [ ComB. Strength Material | Properties Manager= 5t

Material

Time Dependent Material Plastic

Properties

Material |Sectior‘| | Thickness

ID Name Type Standard DB

Modify...
Delete
Copy
Impart

Renumber

it |

Close

Material Data (==
General
Material ID 1 Mame AT09-50W
Elasticity Data
Steel
pe— [ ]
Standard ASTM(S) N
' DB -
Conarete
Standard
Type of Material
¥Pe Code
(@) Isotropic Orthotropic
DB
Steel
Modulus of Elasticity : 2.0339e4007 | tonffm~2
Paisson's Ratio 0.3
Thermal Coeffident : 6.5000e-006 | 1/[F]
Weight Density 7.861 | tonffm~3
[] Use Mass Density: 0.8018 | tonffm~3/g
—IE‘Concrebe
Modulus of Elasticity : 0.00002+000 | tonfm~2
Poissan's Ratio 4
Thermal Coefficent : 0.0000e+000 | 1717
Weight Density O tonfim~3
Use Mass Density: O tonfim”3fg
Plasticity Data
Plastic Material Name NOMNE -
Thermal Transfer
Specific Heat 0 Btu/tonf*[F]
Heat Conduction 0 Btu,m*hr*[F]
Damping Ratio 0.02
[ oK ] l Cancel Apply
1




Properties

Material Properties

Bridging Your Innovations to Realities

1. Type of Design : Concrete
2. Standard : ASTM(RC)

3. DB:C4000

4. Standard: None

5

6

7

. Edit Modulus of Elasticity : 3.8340e+003 Kips/in?

. Name: 4 ksi
. Click OK
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Material Data
General
Material ID 2 MName 4ksl
Elasticity Data
Steel
S
idrd
DB
Concrete
Standard  [ASTM(RC) -
Type of Material
vpe Code
(@ Isotropic Orthotropic
DB Grade C4000 -
Steel
Modulus of Elasticity 0.0000e+000 | kipsfin~2
Foisson's Ratio 0
Thermal Coeffident : 0.0000e+000 | 1/1F]
Weight Density 0| kipsfin~3
Use Mass Density: 0| kipsfin~3(g
—IE‘Concrebe
Modulus of Elasticity : 3.64412+003 | kingfin~z
Poisson's Ratio 0.2
Thermal Coeffident : 5.0000e-008 | 4/1F]
Weight Density 58.8812-005 | kipsfin~3
[T Use Mass Density: 2.248e-007 | kipsfin~3/g
Flasticity Data
Plastic Material Name NONE -
Thermal Transfer
Specific Heat a Btukips*[F]
Heat Conduction o Btu/fin*hr *[F]
Damping Ratio 0.05
[ oK ] l Cancel ] [ Apply

Material Data (3]
General
Material ID 2 Mame 4ksi
Elasticity Data
Steel
Standard
CE
Conoete
Standard MNone M
Type of Material
ASTM(RC)
@ Isotropic () Orthotropic Sl
CB BS(RC)
END4{RC)
Steel EN(RC)
NTCO8(RC)
Modulus of Elastidty : 0.0000e-+000 | kips/fin~2 NTC12(RC)
UNI{RC)
Poisson's Ratio o GOST-5P(RC)
GOST-SNIP{RC)
JIS(RC
Thermal Coeffident : 0.-0000e-H1001| 5 fjr] JIS(-Eiv?I(RC)
GB10(RC)
Weight Density 0| kipsfin~3 GBRC)
GB-Civil(RC)
Use Mass Density: 0| kipsfin~3/g %‘Sg?&?
KS01(RC)
=l conasss KS(RC -
o 3.83900 4003 . KSCELSD15(RC)
Modulus of Elasticity : kipsfin~2 KS01-Civil(RE)
T KS-Civil{RC)
Poisson's Ratio u. IS(RC)
CNSS60(RC)
Thermal Coefficient : 5.0000e-008 47 CNS(RC)
Weight Density 8.681e-005 |ipgjin~3
[7]Use Mass Density: 2.2482-007 | kipsfin~3fg
Plasticity Data
Plastic Material Name NONE -
Thermal Transfer
Specific Heat a Btujkips=[F]
Heat Conduction o Btufin*hr=[F]
Damping Ratio 0.03
[ OK ] Cancel ] l Apply
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Properties

Pro

Go To : Section Tab > Add

Section Properties

Material Secton | Thickness |

£3

Bridging Your Innovations to Realities

Section Data

DB /User | Value | SRC | Combined | PSC | Tapere,

Composite | Ste IGirder|

[=]

Go To : Composite Tab
) I Mame Type Shape Add...
Section Type : Steel-Tub (Type-1) - :
. lLJ Section 1D Hame Section-1
Slab Information
Bc: 243- in Section Type : [Sbeel-Tub (Typel) 4
e : 9.3 in -3
Hh: 4 in .3 3
Girder Information 243 in
Hw: 78, B1: 104, Bf1: 16, tf1: 1, Bf3: 8 3 n
tw:.5625, B2: 81, Bf2: 1, tf2: .625 : "
. = 78 0.5625
Material > Select Material from DB... ::‘ ar :; -
Concrete Material : — o
DB: ASTM (RC), Name . Grade C4000 1 1 2 0.625 clect Material of Concrete and Steel @
Bf3 8 Concrete Material
Steel Material : [ E—— B2
DB: ASTM (S), Name : A709-50W coe
Cth OK — Material e e
Offset : Center Loc. : @ Centroid () Center of Section [ Select Material from DB ... Steel Material
MOdlfy ES/EC . 7.56 Horizontal offset : (@ to Extreme Fiber User I i) in e i Es fEc 7.56 Ds /Dc 3.27168 Ee
Check on Multiple Modulus of Elasticity Vertealoffet: © to Extreme Fber © vser [0 noo n ) "SI > pc o2
_ uaton Ts [Tc 1.3
ES/EC (Creep) . 22_68 User Offset Reference : (@) Centroid Extr A @ Mum | » 0K ] ’ Cancel
. ple Modulus of Elastici
Clle on change Offset... Display Offset Point [ o ] ’ Cancel ] Es/Ec (Creep) é 22,68
Offset: Center-TOp Offsct - Center-Top Es/Ec (Shrinkage) 0
Cth OK [ Change Offset ... J Consider Shear Deformation.
. i - [ consider Warping Effect{7th DOF)
Name : Section-1
Click Appl
pp y [ Show Calculation Results. .. ] [ oK ] [ Cancel l [ Apply ]




Properties Section Properties

Bridging Your Innovations to Realities

Section Data | 2 | ection Stiffener

(X

1. Name : Section-2 DB/User | value | SRC | Combined | PSC | Tapered Composite | Steel Girder | s
2. Girder Information cectonp 2 Name Section-2
Hw: 78, B1: 104, Bf1: 18, tf1: 3, Bf3: 9 : a1 "
tw:.5625, B2: 81, Bf2: 1, tf2: 1.5 BesrTn Tz Steet Tub (Typel) hd ? " " e
§ tw 0.38 in
3.  Click on Stiffener... 0 0 ) - )
4. Name: WT8x25 siab
5. Type:Tee B : e ——
6. H:8.13,B:7.07,tw: 0.38, tf: 0.63 o o -~
7. Click Add | b
8. Give NBottom as 1 g J—
9. Checkon C B1 104 B2 81 in
10. d(il’l) :41.5 Bf1 18 B2 1 in
11. Click OK 3 2 s e
12. Click Apply = " @ soth Left Right
i l Nieft 0 D NRight 0 D N Bottom 1 z 0

V| 415|WT8x2

’ Select Material from DB ... ]

Digplay Centroid =
Es [Ec 7.56 Ds /Dc 3.27168 @
Ps 0.3 0.2

c | d (in} | Stiffener | o iz | d (in) | Stiffener | C | diin} | Stiffener - c | d (in} | Stiffener | o
Material

m
m
m

Pc
FEM Equation Ts/Te 1.3 - - - -
Multiple Modulus of Elasticity @ [ o ] ’ —
ancel

Es/Ec (Creep) 22,68

Offset: Center-Top Es/Ec (Shrinkage) a

[ Change Offset ... ] Consider Shear Deformation.
|| Consider Warping Effect{7th DOF)

’ Shaow Calculation Results... ] ’ Ok ] [ Cancel Apply
—
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Properties

Shift to DB/User

Name : Diaphragm

Choose Solid Rectangle from Type
Shift to User

H:78in,B:12 in

Offset: Center-Top

Click Apply

N s wWwN e

®©

Choose T-Section from Type

9. Shiftto DB

10. Choose Code : AISC10 (US)

11. From Sect. Name Choose WT9x48.5
12. Offset: Center-Center

13. Click OK
14. Click Close to exit the Properties
Window
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Section Properties

Bridging Your Innovations to Realities

Fue | SRC | Combined | PsC | Tapered Composite .Steel Girder |

=]

Section ID 3 . solid Rectangle v
Name Diaphragm - - A )
@ User - DB AISC10(US)
Sect. Name
Ll —
T Built-Up Section
H
AISC10(Us)
H 78 in
B 12 in

Consider Shear Deformation,

[] Consider Warping Effect{7th DOF)

Section Data

DB/User | Value | SRC | Combined | PSC | Tapered Composite | steel Girder |

Section ID 4 T fsechon

WT9X48.5

Name

AISC10{US)

) User QO DB

X438, 5|

WTSX48. 5
WT9X43
WT9X38
WT9X35.5

WT9X32.5
WTSX30
WT9X27.5
WTIX25
WTSX23
WTSX20
WT9X17.5
WTBX50
WTBX44, 5
[WTBX38.5
H " WTBX33.5
WTBX28.5
B H raxas
(WTBX22.5
tw 5 wrexao
“WTBX18
i 4 \rexs.5
WTBX13
WT7X365
WT7X332.5
WT7X302.5
WT7X275
WT7X250
WT7227.5
WT7X213
WT7X199

Sect. Name

|

Consider Shear Deformation.

[ Consider Warping Effect(7th DOF)

=

Offset : Center-Top Offset : Center-Center
’ Change Offset ... ] ’ Change Offset ...
’ Shaow Calculation Results... ] ’ Ok ] [ Cancel a ’ Apply ] ’ Shaow Calculation Results... Ok ] [ Cancel ] ’ Apply
| I




3. Wizard



Layout

Bridging Your Innovations to Realities

Steel Composite Girder Bridge Wizard @

Layout | section | Load | Constructon Stage |

1.  From Ribbon Menu Go to
Structure > Steel Composite Bridge

This will open the LAYOUT Tab Referorco Lo . Viayout (1 -

ok \_—
Centroid of deckw_g?g¥ i
Girder Type : Composite Steel Tub ' .
Modeling Type : All Frame e
Span Information : 1920,2520,1920 (in) e S 0] | = >
Deck Width : 486 in = _— T ==

OO W

. . Span Information 1920, 2520, 1520 in | DedkWidth 486 in
Radius : 8400 in, Type: Concave . |
. Support Skew Angle 0 [ded] |} Advanced... Layout Offset 0 in
Boundary : Bearing Type , ,
Radius 8400 in I Type (@ Concave () Convex | Multi-Curve Advanced...

Support Type: Supports —

FlXed Support . Piel' 1 (@) Bearing Type () With SubStructure
10. Direction: Tangential - -

. 1@ Supports ® El*ﬁc Link

11. Click Save As...

Elastic Link Stiffness (K : Vertical, Ky : Transverse, Kz : Longitudinal)

Save the Wizard file as Main Wizard o [ [s35555e395 | bosin [ [555555e9%5 | kst [ [s5emm | kosin

iy (e | 8.33333e+008 ) ky |8.333334+008 | kinsfin Kz | 8.33333e+008 sl

Advanced... Elastic Link Length 12 in

[EnN
Nt

Mode/Element Properties Boundary Load Analysis

5 Base Structures -} 1LM Bridge - [ FSM Bridge &= RC Slab Bridge £ Fixed Suppart Pier 1 =

$e4 suspension Bridge * FCM Bridge 757 Transverse Model [T] %

Prestressed Direction (@ Tangential () Radial
4 Cable Stayed Bridge [E= MSS Bridge ¥ Grillage Model smressGoipe B

)
Structure
Type

Steel Composite
Eridge

Open... Save As... 0K ] ’ Cancel
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19.
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Sections

Bridging Your Innovations to Realities

Go to the Sections Tab
Deck Thickness: 9.6 in
Material:

Deck: 4 ksi

Girder: A709-50W
Bracing: 4 ksi

Number of Girders : 2, Apply
Girder Offset: For 2 Girders.
-135,135

Transverse Deck Element
Spacing : Distances : 24 in

Bracing Information

Click on Bracing Details
Name: Diaphragms

Type : Single Beam

Element Type : Beam

Choose Diaphragm

Click Add

Click Close

Spacing : Divisions per Span
Choose Diaphragms in Name and
Divisions per Span as 10,14,10
Angle Type: Perpendicular

Girder Information

No. of Divisions : 3, Apply

1. Section-1, End: 1920 in

2. Section-2, End: 4440 in

3. Section-1, End: 6360 in

Click on Copy Current Girder Data to
Other Girders

Select Girder 2 and Click OK

Check On Generate 10t points elements

posite Girder Bridge Wizard

oucad | Construction Stage |

Define Bracing

D Name Diaphragms

==

Deck Thickness 9.8 in Number of Girders I 2 Apply ” Guide. .. ] I Type
3 " () Bracin @ i ide. ..
Girder Mo. Girder Offset (in) ol - g a JEEREE Eds
Material
Deck 2 [2; 4ksi v] D Bracing Parameter
Girder 1 [ 1: a709-50w - D Element Type @ Truss
Bracing 2 [2: 4ksi v] D A
- Single Beam IS: Diaphragm
Transverse Deck Element
spoons[patances o) o oo 0
Bracing Information
[ Bracing Details. .. e ..
I Spacing Divisions per Span ~ ent Brace Spacing per Girder [ pifferent Suppert Bracing
Brace/Chord Location
. Divisions | I I | -
Girder Mame per Span Angle Type Angle Copy Girder Data to Other Girders [zl ¥
- Gap between Top Chord/Brace 0
1~2 g ~| 10,14, 10 |Perpendi 0 ot el End & Top Girder Flange
Girder 2
Girder Information
. . Add [ Modify ] | Delete
Girder 1 |Girder M| —
jin] MName
o 3 B
Mo. of Divisions Apply I Guide. .. s @ 1 Diaphragms
No. Name Start (in) End (in)
1 0 1920
2 | 2:Section-2 1920 4440 [« | cancdl | j
3 | 1:Section-1 | 4440 6360 ‘
4 || splice 0 in
I Generate 10th peints elements
I I Copy Current Girder Data to Other Girders Close ]
Open. ] ’ Save As... oK I i Cancel ]




10.
11.
12.
13.
14.

Load

Bridging Your Innovations to Realities

Go to the Loads Tab

Pavement and Barrier:

b1:18in,b2: 225 in,b3: 0in

b4: 225 in, b5: 18 in

Dead Loads:

Self Weight : Check ON

Wet Concrete : Check ON
Weight Density: 8.68
Thickness: 9.6

Barrier: 0.04125

Wearing Surface: Check ON

Weight Density: 0.003472

Thickness: 0.05 in

Live Loads : Check ON

Click on Define Moving Load Case...
Choose : AASHTO LRFD

Click Define Traffic Lanes...
Number of Lanes : 3

D1:99

D2: 243

D3: 387

Click OK

Click on Define Vehicles...
Click on Add Standard

Vehicle Load Type: HL-93TRK
Dynamic Load Allowance: 33%
Click Apply

Vehicle Load Type: HL-93TDM
Click OK

Click Close

g On
D2
-
Lanel Lane2
— —

B No. Distance(in)
D1 EE
D2 243
D3 g7
oK l I Cancel
Define Standard Vehicular Load (=]
Standard Name

[AASHTO LRFD Load

jcular Load Properties

@] :
L-353THE

posite Girder Bridge Wizard @
oul oad | Construction Stage |
Pavement and Barrier
O , e ,
I 1
b1 , b2 ) b3 b4 Ib5
1 1 1
M I I
~ ol I
'—- P1
r P2
b1 18 in b2 225 in b3 @ in b4 225 in bs 18 i
Dead Loads
DC oW
e Self Weight
Wet Con'c
Before
. Weight Density 8.6805555554 kipsfin~3
Composite
Thickness 9.6 in
[ Form work o
Barrier 0.04125 kipsfin Wearing Surface
e [ Median Strip S Weight Density 0.0034722220 kipgfin~3
After
Composite [ additional Load 0 Thickness 0.05 in
a [ utilities g
a
o 2
7] Live Loads Define Moving Load Case... ] Define Traffic Lanes... Define Vehides... ]
L
Vehicles B
Select Moving Load Co @ Vehide Name Type a [ Add Standard ]
Maving Load Code : [AsHTO LRFD -] | A User Defned ]
[ Modify ]
[ OK ] ’ Cancel ]
[ Delete ]
[ Close

HL-93TDM
ar Load MName - |_HS20-FTG
jicular Load Type @ HL-93TRK n
Dynamic Load Allowance :
Fi
w4
e———————
] D1
1
I
No  Load(kips) Spacing(in) w 0.0533333333% kipsfin
1 8 168 Ps 0 kips
2 32 168
3 32 360 pm 0 ks
dwi O kips fin
dD1 0 in
dw2 0 kipsfin

5 J )




Construction Stage

Bridging Your Innovations to Realities

Steel Composite Gi el Medify Deck Split Construction Stage @
. o t'| Section | I Construction Stage |
1. Go to Construction Stage Tab ‘
) 2 - DI D2 D3 D4  Dnl Dn
2. Construction Stage : Check ON 1/ Construction Stage o . e
- L ] mam [ 1
3.  Deck Pouring Sequence : Check ON et e 4 ® ® ¢ e
4.  Click on Deck Split Construction Deck Spit Constructon. . | | =
5. DeckStage:1 Deck Stage " -
Stage Stage Description Load Condition Duration (Day) b
6. Duration: 10 1 | Girder(Part1), Bracing is Activated Form Work Load Activated 10 - 10
. 21 |Deck(D1, D3, D5) s Activated as a load Wet te Load(D1, D3, D5) is Activated 10
7. Select D1, D3 & D5 to Selected Deck List 22 D:Zk{D‘I, D3, D5) :2 in comiosa;easfge w; ZZ:Z;E LZZd(D‘I, D3, D5) :i Deacﬁ:ated 0 DR o0 Dected Dack List
3 2-3 | Deck(D2, D4)is Activated as a load ‘Wet concrete Load(D2, D4) is Activated 10
8 Click Add
' 2-4 | Deck(D2, D4)is in composite stage Wet concrete Load(D2, D4) is Deactivated 0 L D2 D1
0. Similarly Deck Stage: 2 3 | Afier-Composite Load is Activated DC2, DW Load Activated 10 3 D4 E] D3
. 4 Long Term Effect is considered - 10000 DS
10. SelectD2 & D4 and Click Add MNegative-moment zone length =] <- ]
11. Click OK
12. Click on Advanced 2L, 52 wl]
13' For Supportl' ’ Long Term Boundary Group... @ . N"”E]
Negative-moment zone length: Pier
. 3 [T Reinforcemen
S1:420 }1’1 Long Term B"““"a'.?" b (el ’ Add ] ’ Modify ] ’ Delete
SZ: 540 1n Boundary Group Li: Support a1 52
14. Click Modify eese Support1 20 540 fecksbee, | Duaton | Pes
. |Creep 2
15. Click Close Supportz 0w
16. Check on Long Term Boundary Group...
17. Check on Creep 1 and Creep 2
18. Click Save As... save the wizard file again.
. MNegative-moment zone length
19 Cth OK [ oK ] ’ Cancel
51 420 in
52 540 in
Maodify
OK ] ’ Cancel
Close
Open... ] ’ Save As... ] OK. ] ’ Cancel
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Model Ready

Bridging Your Innovations to Realities

H; Base = | ;i
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4. Modeling Tweaks



Modeling

Different View Shortcuts

Bridging Your Innovations to Realities

Wireframe View : Ctrl+H

To Display Boundaries /

Other Entities

1. Switch to Works Tree
2. Maximize Boundaries
3. Maximize Supports

4. RightClick on

Type 1> Display

midas CIVIl

Tree Menu

,

oS
EI Analysis Control Data
= Boundaries

Select Assigned Modes
e Select Assigned Nodes F
b, St Unselect Assigned Node
B[l Static Load
-l Static Load Unselect Al
----- [L]| Static Load . . U
@) Static Load Active Assigned Modes
..... [l Static Load Active Assigned Nodes |
""" (L]l Static Load Inactive Assigned Node:
E-[Ll Static Load . )
_____ Static Loa Active All
=B Moving Load 3
_____ B Moving L Delete
[k Traffic Line Display
[#-5= Vehicles : 2 -

El@ Construction Sta Undisplay o
ie-fBA Stage1[10 Properties .
[J'"@ Stage2-1 [1lreayer
[=-fER Stage2-2 [0 dayls)]

1888 Stana?-2 110 davisi

L]
L]
b
L
o

Front View : Ctrl+Shift+F

Isometric View : Ctrl + Shift + |
Right View : Ctrl + Shift + R
Left View : Ctrl + Shift + L




Modeling Delete Extra Diaphragms

Bridging Your Innovations to Realities

3 EEEEYIE o % 1to3s
k] x|
Tables QTIE3 Group Report 'ﬂ Base T H_;:
E viorks
£ B Analysis Control Data

[E{" Construction Stage Analysis [ Stage=Last |
= EF Structures

" | Nodes : 2466

Elemerts : 3295
=-[T] Propetties
&[] Materal : 3
=L Section:8

o 20 0 @im) 2 I

I 1:Section-1

I 3:Diaphragm

1. Inthe Works Tree, under Sections, e‘ R —

. T 6:Section-1_1
Double Click on Diaphragms, to select L e s
. 3 Section Stifness Scale Factor
all the Diaphragms. ] Cansoste Secton’or Conenctan Stge.

= =L Boundaries

2. Click on Activate to activate all the s
=4 ic Loads
Diaphragms 7 S(atsml-:cdmad Case 1 [Sef Weight ; Seff We.
Static Load Case Z o .

3.  Click on Select Single and Select the
Interior Diaphragms
4,  Clear all the nodes in the Node

Selection Bar, to unselect the nodes @*@ E
& I ! / / / / / / 7’

o
5. Click Delete from KeyBoard. -

midas CIVIl




MOdEIing Import CrOSS BraCing Information Bridging Your Innovations to Realities

L Merge Data ile =] @ open 53
[ Mew Project... Recent [ - T
i (| | « 3 Span Steel Tub Curved » Newfolder » [ 49 |[ Search New older o
= Open Project... 1 C\s
Close Project 2c\ws{ | DataFile Name (*.mcb) e S - [ ®
@ Project Information 3 C\Us C:‘U5E"S\MID'QSO&\DDWNOEdS\EOdhi‘F"_ X Eavorites o Name ’ Date modified Type
H save e B Desktop | New folder 8/16/201611:18 AM  File folder
Save As... ] riodie [¥/] Element i Downloads [ After Wizard 8/16/201611:23 AM  MIDAS/Civil Docr
Save Current Stage As... [ Material [Fl section [F] Thickness % Recent Places [& Braces Bottom Flange 8/16/201611:20 AM  MIDAS/Civil Docy
- & OneDrive L |C:™ JTooFlapo Ae/2mMA11-07 Ahd  BAINAC/ il Dosy
1. Go to File > Merge Data File InecH ' | & Make Group Name: Only Bracings || [ only Bracings 8/16/201611:31 AM__ MIDAS/Civil Doci
. Epodt L ) 4 Libraries i [A20IE0R0 a1 Anac i Do
2. Clle on Browse... I Merge Data File., I [ Renumbering [Z) Documents
. . Start Node Number ~ : 2467 [] &) Music
Madel Data Text OUtpUt...
3.  Look for file Only Bracings.mcb and oal Date Text Outpy M
. =) Print... Start Element Mumber : 3296 m B vid
ideos
Open lt. Eﬁ?rint Preview
1 3 3 Print Setup... Origin and Rotation
4.  Uncheck Material,Section,Thickness st et +% Homegroup
Graphic Files Origin Point : 0,0,0
5. Check on Make Group and Group Name —— o Computer ,
- ) Rx Ry Rz 3
Only Brac“lgs Exit File name: Only Bracings
a - 1] - [u] -
Cancel
6.  Check ON Intersect Frame Elements. (ot |
. Tolerance
7.  Click on OK _ b o "
Merge Duplicate Nodes
Intersect Frame Elements B
oK. J ’ Close ] ’ Apply ]
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Modeling

Link the Cross Beams to the Girders

Bridging Your Innovations to Realities

1.  Go to Groups > Double Click on Only
Bracings

2. Click Activate to Activate the Bracings

3.  Go to Boundary > Rigid Link

4.  Scroll your Middle Mouse Button, to zoom
into first Bracing, Click on Master Node
Box and click on the topmost node.

5. Select Single and select all the other
nodes (Slave Nodes)

6. Click on Rigid Body

7.  Click on Apply

8. Repeat the same for all the bracings.

midas CIVIl
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Dummy Beam2 [ Mode=562 ; Hement=560 ]
Dummy Beam-D1 [ Mode=1674 ; Element=14
Dummy Beam-D2 [ Mode=720 ; Element=6..
10th Paint Girder-14 [ Mode=60 ; Elemert=...
10th Point Girder-14 [ Node=60 ; Element=...
10th Paint Girder-24 [ Mode=60 ; Element=...
| Only Bracings [ Node=372 ; Element=248 ]
Eoupdac G 2
o gly Creep 1
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Modeling Material and Section Properties for the Cross Beams

Bridging Your Innovations to Realities

@ TEEGIADIN Sy s ¥ e MiHFS 0S| HIB0E & B

Tables Works Report sl creien, L @
[¥]Support
= @ Structure Group : 12 |¥|Point Spring Support
Substructure [ Node=8 ; Element=0] iGene_raI Spring Suppart
Bracing [ Node=70 ; Bement=4 ] %(E;Laligfali‘ﬂknk
glrder [ :ada:[ﬁ;-ld; EIZFBH;FETZ] . [¥|Beam End Release
: ummy Seam | Node= e /|Beam End Offset
1 . Press Ctrl +A tO ACtlvate All Dummy Beam2 [ Node=562 ; Hement=560 | ZPIabe End Release
. Dummy Beam-01 [ Mode=1674 ; Hlement=14 [/ Rigid Link.
2. Go to Group and Double Click on Only Duny Sean 021 Node-720 ; Sement=.. || - [tnear Corsranss
10th Poirt Girder-14 [ Node=60 ; Blemert=... [V Presabed Temperature.
BraCeS 10th Point Girder-1§ | Node=60 ; Eement=... [¥|Effective Width Scale Factor
& 10th Point Girder-24 | Node=60 ; Bl
3. From Boundary Groups D Polg Girier 24 Node=f) i
Drag and Drop > Substructure T~
) Drag and Drop

ubstructure Support

4.  Click OK
5. Press Ctrl+Q (Select Previous)

l OK Cancel ]

bbbk e b bk kbt bk ki Dk bl bbb bbb b |

-
DC1-1

o R e b i g
From Works Tree, Drag and Drop oct2 L L
Material > A709-50W oc2r

6. Press Ctrl+Q and Drag and Drop
Section > WT9x48.5

#=4 Tendon Group : 0

PEE Y [ D[R] 2]

Do v v

L By (K1 | "w 83to299py72 sates[z] TR 3296t03543 iEE =R
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Modeling Include the Cross Beams in the Construction Stages e

Civil 2016 - [C:\Users\MIDASoft\Downloads\Bodhi\FHWA Design Example\3 Span Steel Tub Curved\Final\temp *] - [MIDAS/Civil]

E e = =)

View Structure Node/Element Properties B a, Results Tools

PsC

Pushover

Design  Rating  Query

(7) Load Tabig

(7) Temp./Presffess (@) Construction Stage

(")Moving Load () Heat of Hydration

Define  domposite €5 Camber
ion For C.5 Loads~ For C.5.

Go to Loads > Construction Stage Loads PRSP ®IPIDA0BE NN BES
. Go to Define Construction Stages
Double Click on CS1

. From Element Group List

Select Only Bracings

Group Report
5 Works
E-Ef" Analysis Control Data
[E{" Construction Stage Analysis [ Stage=La...
2-fF Structures
* o Nodes: 2776
£-"* Bements : 3512

Compose Construction Stage (==

Stage Additional Steps

Dualion Dale ien Besult

= = z o] Stage staget - D
& e v SBQE Name : Stagel ( Example: 1, 3,7, 14 )
ige
Step

a 20 a

Stage2-3 ;D m d D Stage Duration : kl S e

Stage2-4 ra g n r O pstage Auto Generation
10 40 a

Stage3 Stage
d d Save Result

Click on Add under Activation

Cl} Ck OK . Ha Staged 10000 10040 0 Stage _ N Step Number : 0 =
7.  Click Close to Close the Construction T 1:Secnt [ v ] Geneate epe
Stage Definition

BN

o w

Diaphragm
WTX485
GirderWizRectangle_5
Section-1_1
Section-2_1
GirderWizRectangle_8 L
Stffness Scale Factor 1
Section-1 [ Group=Creep 1]
Section-2 [ Group=Creep 2] m .
. 10th Paint Girder-14
gz:::;_} {g::';ﬁ: ;} 10th Point Girder-1
- 10th Paint Girder-24
mposite Section for Construction Stage 10th Point Girder-2- MName Age Name Redist.
1:1:Section-1 [ Stage=Stage 1 ; Type-|
2:2:Section-2 [ Stage=Stage 1 ; Type-| zl‘-::s;ufmre g
3:6:Section-1_1 [ Stage=Stage1 : Tyy|

47 Socton2_1 [ Sage-Sage1 T [
e

« T v Biement | goundary | Load |

Group List E Activation Deactivation

Dummy Beam Element Force

Dummy Beam2 —
Dummy Beam-D'1 Age : 0 ={ day(s) Redistribution : =S

Dummy Beam-D2

Group List Group List

*I7. Type 1| Master Noda=B4 ; 111111 ;| add | [ wodfy | [ e | [ add | [ vodfy | [ e |
Mode Local Axs : 8
% Type 1] Angle : about X=D : about Y
2 e 21 Mg cbout XeDicbou Y
2 Tope 31 g about XeDabout Y
%« Type 4] Angle : about X=0 ; about T

&a, y‘g‘fm £ oK l I Cancel ] [ Apply ]

midas CIVIl




Modeling Traffic Lane Optimization

Bridging Your Innovations to Realities

Traffic Line Lanes Traffic Line Lanes (=]
Group Report
pe 54 | Master Node=6013 : 111111 « ) Lanel
Type 55 [ Master Node=5003 . 111111 lerzize Lane Name add
Type 56 | Master Node=6018 ; 111111 .
%1 Type 57 Master Node=5008 - 111111 Traffic Lane Properties Lanel
;Ii Type 58 [ Master Nods=6023 ; 111111 = Lane2
217 Type 53 [ Master Nods=5013 : 111111 Lane3
212 Type 60 [ Master Node=6028 ; 111111 @ r
217 Type 61 [ Master Node=5018 ; 111111
-.I* Type 62 [ Master Node=5023 ; 111111 - —-— -~
{N:de Local Axis : & i 4 T a Eapy
a Type 1[ Angle : about X=0 ; about Y'=( Start End
gzt Type 2 [ Angle ; about X=0 ; about '={ . -
1. Go To Works Tree %: Type [ Angle ; sbout X=0 ; about Y'=( a : Eccentricity
2. Drag Down to Moving Load Analysis e A L e
. . R 3, Static Loads B L0 SLalit LUC Last & [ULILY |, ULy ]
3. Maximize Traffic Line Lanes B[l Static Load Case 1 [Self Weight : Sef Wei &-By Moving Load Analysis
. . . - £ Static Load Case 2 [Wet Concrete ; Wet Ct : .
4, Right Click on Traffic Line Lane 1 and B e N 120 in &% Moving Load Code [ AASHTO LRFD ]
Cl k P 3 H-[u)l Static Load Case 4 [Bamier ; Bamier] Traffic Line | anas -3 —
1C ropertles ; ) . ) i
. L. ) [l Static Load Case 5 [Median Strip ; Median ! Eccentridty 0 in Display
5. Check on Traffic Lane Optimization. e T
. b-[L)l Static Lo 5000 [Wearing Surface ; We: heel Spading: 72 in
6. Click on OK e Ea Static Load Cass & [Lkilty1 ; Utilty] oo E-e3 Vehicles : 2
3 3 = Moving Load Analysis g 1 ~ )
7. Slmllarly do the sarr.le f(')r all other Lanes. 2B, Novng Lond Gode [ AASHTO LRFD 7] Taffic Lane Optirization _ g xe:!c:es ; { :tgig:(n : ;tanja:: ]]
8. Click Close on Traffic Line Lanes -8 Traffic Line Lanes - 3 A _ — ehicles seliDl i
i K . . Vehicular Load Distribution B@ Construction Stage : 7 3
9. Right Click on Traffic Line Lanes PdEm P e o =-f8a Stagel [10 dayls)]
and CllCl_( Dlsplay . . DisP_lay @ 2 Points () Picking () Number
10. Right Click and Undisplay to Undisplay. Undisplay 000 _
e 0,0,0 .
Operations
’ Add ] [ Insert ] ’ Delete
Eccen. Span -
Mo Elem (in) Start |:|
1 5 99| [
2 B 99| [T
7 99| [T
a ag | ™ i
= coot ] [t TOP VIEW
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Modeling Moving Load Cases

Bridging Your Innovations to Realities

View Structure

(7 Static Loads

=

(@) Maoving Load

() Dynamic Loads

=
(@)
s

(:) Heat of Hydration

Node/Element

Construction Stage () Load Tables

Properties

EBoundary Anal sis

Moving Load Code

AASHTO LRFD T

Moving Load Code

-

() Settlement/Misc,

@ —

Traffic

Line Lanes Surface

Results PSC

T

Pushover Design

Civil 2016 - [C:\Users\MIDASoft\Downloads\Bodhit\FHWA Design Example\3 Span 51

Rating Query Tools

ne Support-Mega. Moment IEI Concurrent Reaction Group

#H Venicle Classes

ne Support Reaction

oving Load Cases | A=

* .0ad Analysis Uala

Moving Load Cases

e Moving Load Case

Go To Load > Moving Load > Moving Load i
Cases
Click on Add.

Load Case Name: MVL
Loading Effect: Independent
Click Add

Vehicle Class : VL: HL-93TRK

Scale Factor: 1

Min. Number of Loaded Lanes : 1

Max. Number of Loaded Lanes : 3

Select All the lanes from the List of Lanes to
Selected Lanes.

Click OK.

Similarly, repeat the same for VL-HL93 TDM
Click OK.

Click Close.
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oad Case Name : ML
Description :
|| Load Case for Permit Vehide
Multiple Presence Factor
Mum of Loaded Lanes Scale Factor
| :
= 1
| 3 0.35
| =3 0.85
Sub-oad Cases
Loading Effect
() Combined @ Independent
Vehide dass Scale Lanel Lane2
VL:HL-93TRK i Lanel Lane2
WL:HL-93TDM 1 Lanel LanaZI

Sub - Load Cas

Load Case Data

Vehide Class : [VLiHL-83TRK =
Scale Factor @ 1
Min. Mumber of Loaded Lanes : e 1
Max. Mumber of Loaded Lanes 3
Assignment Lanes
List of Lanes Selected Lanes
Lanel
Lane2
] Lane3
<
[ oK ] l Cancel

Modify ] ’ Delete

Cancel ] ’ Apply




Modeling Lane Support Negative Moments

Bridging Your Innovations to Realities

E = @ E @ Eﬁ = Civil 2016 - [C:\Users\MIDASoft\Downloads\Bodhit FHWA Design Example\3 Span 5 [Lane Supports(Reactions at Interic v || .
|
_ View Structure MNode/Element Properties Eou ndary -Load Anal) sis 5C Rating Query Tools
. . . Options
() staticLoads () Dynamic Loads () Settlement/Misc. | Moving Load Code —_— — ! = Lane Support-Nega. Moment ycurrent Reaction Group
= () Construction Stage () Load Tables Lane Support Reaction s GRESE
. — i B Traffic Traffic  Vehicles
1. Go To Load > Moving Load > Lane Support QEre A Line Lanes Surface Lanes No Node Number
Negative Moment Moving Load Code WIOVING LOad Analysis Liata . R
2. Inside Girder Group choose Girder R P L e e ; ;
1 . : omposite-T.
3. Click Add Boundaries 4 &
5 731
4. In the Works Tree, Press Ctrl and 5 T
Double Click on the first Support and 7 1676
. . Type 3[ 1110000 ] 8 1677
Press Shift and Double Click on the last. N e 4 1010000]
i =21 Rigid Link : 62
( It will select all the Boundary Nodes) ST =BT Siave Node N
5. Go To Load > Moving Load > Lane Support +7¥, Type 2| Master Node=5028; 111111 ; Slave Node N.
. ;Ji Type 3 [ Master Node=6006 ; 111111 ; Slave Node Nu
Reactlon ;Ji Type 4 [ Master Node=£011; 111111 ; Slave Mode Nu
. ~*1* Type 5| Master Node=5001 ; 111111 ; Slave Node N S
6. Click on Apply Mo Group e o o
1 Girder
[ Apply ] [ Close
=HUser Input
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5. Analysis Control



AnalySiS MOVing Load Ana|VSiS ContrOI Bridging Your Innovations to Realities

Civil 2016 - [C\Users\MIDASoft\Downloads\Bodhi\FHWA Design

E e H oD

View Structure
I,

Main 2ar Construction Suspension Boundary Change Approximatd
Control Data Hydrafion Load BEridge Assignment Tendon Lossg

Analysis Results PSC Pushover Dresign Rating Cuery Tools

Mode/Elems s Boundary Load

halysis Options [ Restart CS Analysis
f_b'T;Eatch Analysis

Perform .

Analysis '@I port Analysis Result

Perform

Moving Load Analysis Control Data (=)

Truck/Train Load Control Option

1. Go To Analysis > Moving Load = © Qi

2. Analysis Method : Exact Load Point Selection

3. Load Point Selection: Influence Line Dependent © Infiuence Line Dependent Point © Allpoints
POint Influence Generating Points

4. Number/Line Element : 3 3 =

(@) Number Line Element :

5. Analysis Results:
Frame : Normal + Concurrent Force/Stress
Check On Combined Stress Calculation

6. Click OK

7. Click Perform Analysis

TLoII0a3E|

Analysis Results

Plate

() Normal

(@) Center + Nodal (@) Normal + Concurrent Force /Stress

[ stress Caluiztion Combined Stress Calculation

—IE‘ Calculation Filters
Reactions

@ Al () Group :
Displacements

@ All () Group :
ForcesMoments

@) all (" Group :

OK. J ’ Cancel
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Please join for the upcoming webinars

For further queries and doubts write a mail to : techsupport@midasit.com



