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Introduction

Prestressing Plate Elements in Midas Civil.

In Midas Civil the prestressing cannot be applied to the plate
elements and hence the sole purpose of this tutorial is model the
prestressing in the plate elements through a workaround.

For exhibiting this work around, we will model the prestressing in
the plate elements in the transverse and the longitudinal direction.
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Bridge Introduction

The following are the drawings of the bridge. For this tutorial the drawings
are kept simple so that the user can understand the modeling technique.
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Bridge Introduction

Tendon Layout.
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Introduction

Modeling:

Tendon Modeling:
For modeling the tendons we should keep the following in mind:

1. We should have beams at the location of the tendons.

2. The stiffness of the beams must be 1/1000 of the surrounding
elements.

3. The tendons can be only post tensioned type and never pre
tensioned. Pre tensioned tendons would lead to numerical instability
in the program as the elastic shortening loss will be very high.

Hence the limitation of this method is that only the post tensioned
effects of tendons can be modeled.
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Modeling:

1. Deck Modeling: We will model the bridge using the plate elements
and we will provide the thickness as 10 feet.

1. Tendon Modeling: Since we cannot model the prestressing tendons
in the plate elements, we will model the girders at the location of the
tendons and then assign the tendons to the beams. The beams will
be provided a nominal cross section and hence it would not interfere
with the stiffness of the bridge as a whole. The prestressing will be
transferred to the plate elements from the beams.

MIDAS
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p» 2. Setting Units

Setting of Units: Unit Syster E

—Length——— —Force (Mass)——— —Heat
T m N (kg) " cal
File > New Project C an " kN (ton) ~ keal
Tools - Unit System  mm C kgt (kg) 3
(" tonf (ton)
® ft i
1. Length >ft " Ibf  (Ib)
2. Force - kips  in @ kips (kips/q) @ Bt
3. Click >0OK
— Temperature
(" Celsius (® Fahrenheit
Mote : Selected units are displayed in relevant
dialog boxes. Values are NOT changed with
units.
[T sety Change Default Unit System
OK Apply Cancel

MIDAS
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» 3. Material Definition

Definition of Material :

Model-> Properties=> Material
Click Add

Type of Design ->Concrete
Name ->Grade C4000
Standard > ASTM ( RC)

DB - Grade C4000

Click > OK

o @ s @ N =

MIDAS

ﬁ

Material | Section | Thickness |

1| Name [Type [ standard | DB [ Add...

Close.

HEEY AERNANEEEE

Material Definition

General

’V Material ID

Ili aame

Grade C4000

Elasticity Data
6Tvpe «of Design

ICOI"ICFEtE

DB

Steel
=l ——
’V Standard 4

-

p”

Concret

Standard  |ASTM(RC) -

Code hd

Poisson's Ratio

Type of Material
’7 @ Isotropic Tmmplc‘ DB Grade C4000 hd
—Steel

Modulus of Elasticity : 0.0000e+000  kipsfin2

Thermal Coefficient : 0.0000e+000 1/[F]
Weight Density 0 kipsfin3
[~ Use Mass Density: 0 kipsfin3/q
~ Concret

Modulus of Elasticity :

3.6441e+003 kipsfin?

T

Poisson's Ratio 0

Thermal Coefficient : 3.0000e-006 4 1p

Weight Density 8.681e-005 kips/in3

[~ Use Mass Density: 2.248e-007 ying/ins/g
— Plasticity Data

Plastic Materia

| Name NONE

|

— Thermal Transfer
Specific Heat

Heat Conduction

Btu/kips:[F]

Btu/in-hr-[F]

Il

Damping Ratio

=
o
o
?
=

Cancel Apply
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» 3. Material Definition

HEEY AERNANEEEE

Material Definition

MIDAS

Definition of Material :

Model-> Properties=> Material
1. Click Add

2. Type of Design - Steel

3. Name ->A586-Al(Dia-L)
4. Standard > ASTM(S)

5. DB >A586-A1(Dia-L)
6. Click > OK

ﬁ

Material | section | Thickness |

D[Name  [Type | Standard | DB [ Add...

Close

Material Data

(=]

i General
Material ID | 2 Qme AS86-AL(Dia-L)
— Elasticity Data

0 of Design

I Steel

DB A586-A1(Dia-L) >

Concret

Steel
=
g Standard  |ASTM(S) Z

7

Type of Material
’7 @ Isotropic ¢ COrthotropic DB

Standard >
Code I hd l
j‘

|[Na Title] |

— Steel

Poisson's Ratio

Modulus of Elasticity :

Thermal Coefficient :

| 3.3120e+006 kipsfz
0.3

6.5000e-006  1/[F]

Poisson's Ratio

Weight Density 0.4908 kipsffis

[~ Use Mass Density: 01525 kips/fts/q
— Concrets

Modulus of Elasticity : 0.0000e+000  incifre

I 3.

Thermal Coefficient : 0.0000e+000 4 7F)

Weight Density 0 kips/fts

[T Use Mass Density: 0 kipsffts/q
— Plasticity Data

Plastic Material Hame

NONE

|

— Thermal Transfer

Specific Heat 0 Btu/kips-[F]
Heat Conduction 0 Btu/ft-hr-[F]
Damping Ratio a
OK | Cancel Apply |
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Section Definition

» 4. Section Definition

Defining sections for dummy beams Section Data =

DB/User |Va|ue | SRC I Combinedl PSC | Taperedl Composite

Second |1 9 I. Solid Rectangle j

9“9 dummy @ User b8 UNI -

— Sect. Name I LI

T [¥ Built-Up Saction
H
L Get Data from Single angle

DB Hame [arscak(us)

Materia] Section | Thickness |

o[ vame [ 7ype [ shape |

Model-=> Properties=> Section
1. Click Add
2. Type - Solid Rectangle

3. Name - dummy
4. H> .1

5. B>.1

6. Click > OK

LefLl

Sect, Mame I

.1

H
B .1

[¥ Consider Shear Deformation.

Offset :  Center-Center

Change Offset ... |

Show Calculation Results... | OK I Cancel Apply |

10
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Section Definition

» 5. Thickness Definition

m

Value | stiffened |

Model-> Properties>

Properties @
Thickness Vaterl | Secton Thiiness| Thickness D |1
. o Type| Thickness(ft) [ offset Add... @ ;
1. Click Add . =1 @ =
Delete " In-plane ID fit
2. In Plane and put of plane >
p p o | Out-of-plane I 0 ft
Import
10 Renumber

Q-IV Plate Offset

3. Plate offset > -3 _ _
(" Thickness Ratio

4. Value >-3 Local z |‘3

5. CIle 9 OK o(: value
Close Local z |'37 ft

Show Calculation Result.. | a! I Cancel | Apply |

11
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» 6. Slab Modeling

HEEEEE EANEEEE

Section Definition

Model-> Structure
wizard -> Plate

B > 150

H-> 50

Go to Edit Tab

Size of Divisions 2> 5
Go to Insert Tab
Alpha - 90

Click > OK

N o g~ w DN PP

MIDAS

Input |Edrt | nsert |

Typel
Hl - = #
e ft
R |U ft
|_ Show Dimensions
=1 -]
= -]

Redraw & Update Data I

Material I 1
Thickness | 1

[1: Grade ca000

[1: 10.0000

[

L«

mm

nput  Edit esert |

Type2

-

(® Size of Divisions
" Number of Divisions h [o &
ize |3 ft

lﬁ. ro|0 ft
m 1 -

Redraw & Update Data |

[ Show Sub-dimensions

I —

L«

0K Close

| Apply |

oK Close Apply |

Input | Ed'rtosert |

Insert Point
[0, 0,0
Rotation:
Alpha Beta Gamma
o= | = | == |
X == ¢ = | L =
[ Merge Duplicate Modes
[¥ Intersect Frame Elements
Origin Point———————————————————
[~ Bhownoi | 1(1,0,0) ~]
z
Lx
_a oK Close Apply

12
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Section Definition

» 7. Dummy beam modeling

Model-> Elements =
Create elements

1. Material - 1: Grade ¢
4000

2. Section 1:dummy

3. Nodal connectivity
Click onitand it will
turn green after it turns
green Click on nodes
32 and 62

Note: the node number

can be obtained from 4

MIDAS

8 =N =D
ﬁ File Edt View Model Load Analysis Results Design Mode Query Tools Window Help -
Freq... ‘ Grid/... | UCS/...| View ....dtiv... | Wizard Node | Ele... | Prop..|BC/... Stage | Load | Mesh | Mov...| Settl...| Result | Influ.. | Query|
|77 Mi s+ P 8B 2 H Base BB 2 Rl | @b b s
DEME % 0->- SR G%EE LEHNLADE BY BE A6 ¢ - & -ix[Gla i ARD
Tree Menu 2 x ¢ 7 & Model View b
Node Element | Boundary | Mass | Load |
IGenera\ beam/Tapered beam LI n
Z Ref.
4
y\ Mz
M1 —
Material
No. Name
[ 1 [1: Grade canog | _|
Section
No. Name
I 1 |1: dummy LI _I =
Orientation
® Beta Angle " Ref. Point Message Window n
" Ref. Vector :
fo | tdeay
Modal Connectivity ————
9 [~ ortho
we | |
Intersect:  [v Node [v Elem _I

1o
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» 7. Dummy beam modeling

Model-> Elements =
Translate

1. Dx,dy,dz = 0,-5,0

2. Click on[%# | to select
recently created beams

3. Number of Times - 8

4. Check on Intersect
node and element
5. Click > Apply

ﬁﬂe Edit View Model Load Analysis Results Design Mode Query Tools Window Help
Freq...‘Gr|d/..“UCSf...|V\ew‘..|Act|v...| Wzard| Node|EIe.‘. ‘Prop‘..| BC/ ... 5tage|L0ad|Mesh‘Mov.‘.|Settl..“ResuIt|Inﬂu.‘.| Query|
|77/ 8> v ¥ %5 B 5[] Fase 'H",',‘Q:‘a‘él-ﬁo{glﬁﬂnl,&kaa |
DEFE (X | 9-2- 28R EBEE ZHEMEOG BY 25 A6 ¢ - & 301t0330

Tree Menu x4 & Model View

i
)

MIDAS

antersect [¥ node [ Elem _I

Node  Element | Boundary | Mass | Load |

Element Mumber : |331 _I ‘ i

Mode
’7 ® Copy (" Move ‘

T !
(" Node Increment 0 3:
Mumber of Times 1 3:

(@ Equal Distance

dxdy,dz: |05, 0 ft
Number of Times : 8 3:

(' Unequal Distance
dxis: @ x Oy Oz
¢ Arbitrary

Distances : ft

(Example : 5, 3,45, 3@5.0%

Direction Yector :

0,00 f
Note: the node number v ;[ S
. ) . - M Wind
can be obtained from 4 setonme. : [0 [ Rep. B

Thickness Inc. : 0 3: [~ Rep.

[~ Delete Free Nodes

[ copy Node Attributes

[~ Copy Element Attributes
Merging Tolerance |

D | oo |

14
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» 7. Dummy beam modeling

& =
ﬁ File Edt View Model Load Analysis Results Design Mode Query Tools Window Help -
Freq... ‘ Grid/ ... | UCS/...|V\ew N| Wizard\ Node \ Ele... | Prop.‘.| BC/... Stage | Load | Mesh \ Mov..‘| Settl‘..| Resu|t| Inﬁu...| Query\
[E7 M e v ¥ 8B W | sase NFEAICTETSE 55 e
DEME X |2 SR iGEE LEE sFAOGIBY 5 A6 ¢ . & . imBla i BB
Model-> Elements - = .
ree Menu 2 x ¢ 7 & Model View ‘—P
Create elements Node Element | Boundary | Mass | Load |
IGenera\ beam/Tapered beam LI b

1. Material = 1: Grade ¢

4000 Wﬂ
Mz
2. Section 1:dummy ™

3. Nodal connectivity

Click onitand it will

turn green after it turns

Material

reen Click on nodes 2 No. Hame S d
g [ 1 [1: Grade canog =] | NO e 312
and 312 Section
MNo. Mame
Note: the node number [ 3 dommy B2 B
Orientation
can be obtained from 4 DIl @R Message Window 2
" Ref. Vector :
o | rdeay
Modal Connectivity ————
9 [~ ortho
wyz = |
Intersect: Fmde |7 Elem _I

10

MIDAS
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» 7. Dummy beam modeling

ﬁﬂe Edit View Model Load Analysis Results Design Mode Query Tools Window Help

Freq... | Gridy... | UCS,‘...|V|ew ...‘Actrv...| leard| Node | Ele... | Prop.‘.| BC/... Stage ‘ Load | Mesh ‘ Mov...| Settl...
CE[Z[]M S v P B B L] Fosase @y B Bl | e
DEH X | 9-- SR BEE[FHE @G BY B 5% A®| § 23i2by31 - & !
Tree Menu ol &1 Model View
MOdGI% Elements 9 Node Element | Boundary | Mass | Load |
Translate ‘ Element Number : ISE] J ‘ i
Mode
1. Dx,dy,dz > 10,0,0 [ 6 ooy Coue |
2. Click on[% | to select ocemeremen: [0 =
Mumber of Times m ——————————————————————————————
recently created beams S omee | oamiiiiiiiiiiiiiiiiiiiiiiiy
. dz: |1U, 0,0
3. Number of Times > teee =
Number of Times : 14 3 _____________
14 € Unequal Distance L 0 A
bhxis; @ x Oy Oz
4. Check on Intersect O sy

Distances © it

(Exarnple © 5,3, 4.5, 2@5.0 )

node and element

Direction Yechar &

5. Click > Apply 0,0,0 f
. Material Inc. ~ : |0 32 [~ Rep.
Note: the node number e mele Message Window
can be obtained from 4 @wknesﬂnc [0 T rep.
Delete Free Modes

Intersect [v Node |¥ Elem IE
[ Copy Node Attributes

|_ Copy EIemeleules _I

Merging Tolerance |

o ] _coe

16
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» 8. Support definition

Defining sections for dummy beams

= =
EEBBEQEMMMLWMML)@@MQMQEWIMEMHGb
Freq... | Grid/... | UCS/...| View ...| Activ... | Wizard Node | Ele... | Prop...| BC/... Stage | Load | Mesh | Mov...| Settl...| Result | Influ..| Query|
Model=> Boundaries > | EZ[7]m 8 > 125 B 2] pase P B | B | M b |
DFEX |- (SR BEE[HEEAEACG/ BY 2% 38| § 1o3iiy3l - 45 -ixgla i B
Supports Tree Menu . x4 ﬁ Model View
1. Select Nodes as shown Node | Element Boundary| Mass | Load |
for 1 X -l
—Boundary Group Name—————————————
2. Select Dall et =l O
. roptions————————————————————— ||| U (N U (O (N (N (N A N (v [ U e
3. Click > Apply @ Add  C Replace (" Delete | ||| ) L e e et L o e L e ey o o
4. Select Nodes as shown ~support Type (Loaal Direction) ———— | ISR,
e O e e e e e =
in4 T Ry Dy | ||| A W N R N O O W Y O S N N (O N N (N N
B || ||| e B
5. Select Dy and Dz e U N ] B SR S S S S S
Dz
6. Click > Apply | || | |||[ESE LI S S S S S S S S S R A B
Note: the node number (2 =t
. o Mooy Mooz [
can be obtained from 4 -
R-ALL
Ry R Message Window
appw | Close ‘

MiDAS L
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» 9. Load Definition

Defining sections for dummy beams

Name . I self weight e Add
Case . IAII Load Case LI Modify
Load -> Static Load e :De"’d od () =l pelee_|
Description :
Cases
. No | Name Type Description =
1. Name - self WE|ght » 1 Dead Load (D)
2. Type > Dead Load 2P P ®9)
3. Click > Add
4. Name -> Prestressing
5. Type - Prestressing T
6. Click > Add
Close |

MiIDAS 18
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Defining Loads under Load Group

» 9. Load Definition

Node | Element | Boundary | Mass Load |

| self weight ~| J
Load Case Mame
ﬁ self weight LI _l

— Load Group Name

IDefaurt LI _l

— Self Weight Factor

Load -> Self weight
1. Load Case Name > Self Weight
2.Z2->-1
3. Click >Add
x |0
y |0
o I
loadCase |X |y |z |Group
self weight 0 0 -1 Default
< | 1] | r
— Operation

éﬂdd I h_-k:dify| [_)eletel

MiDAS o
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» 10. Tendon definition

[Add/Modify Tendon Propeny (|

—Tendon Type
Tendon Name G Tendon
Tendon Type IInternaI[Post—Ten sion) LI
Material °|2 [2: ass6-a1(Dia-1) = .
Total Tendon Area [0.01275006717 e -] 9
Duct Diameter ft
Load > Prestress Loads = Tendon Profile ¥ Relaxation Coefficient |magura s ]
. Ultimate Strength I 38815.1 kips/ftz
1. Click Add Vield Strength B
2. Name 9 Tendon Ll Curvature Friction Factor I[].3
Wobble Friction Factor I 0.00201168 1/ft
3. Tendon Type - Internal ( POST —Tensioned) External Cable Moment Magnifier [o kipsfft2
4. Material - 2: A586-Al(Dia-L) Anchorage Sip(Draw in) ) ~Bend Type
Begin  : |0.01959503937007 f ® Bonded
5. Tendon Total Area = Click on _I End : |0.01959503937007 f " Unbonded
6. Number of Strands - 12 Qo | o roply
7. Click = Ok
8. Duct Diameter - .3 —
9. Click > OK Tendon Area |5|
Strand Diameter 3 IlE.?mml{D.E"} ;I
O\Iumber aof Strands 3 |12 ﬁ

MiIDAS 20
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» 10. Tendon definition

Tendon Name : Tendon L1 Group ;| Default vl
Tendon Property 3 ITendon LI

Assigned Elements : | 301ta330

Input Type Straight Length of Tendon
2D ® 3D | X l—
Begin : a ft
Curve Type
@ spline (" Round End : 0 ft

- Typical Tendon Mo, of Tendons I 1 _I:

Transfer_Length
g User defined Length LI Begin : 0 End : IU ft
Load - Prestress Loads - Tendon Profile umﬁk : ‘
. Reference Axis : (" straight " Curve (% Element
1. CIICkAdd ¥ EB.46154
2. Name -> Tendon L1 T T w0 e e w0 i
3. Tendon Property = Tendon oo
-11.5385
4. Assigned Elements = 301 to 330 co® e e
x@t) | yf) | z() [fx] Ryldeg][Refdeg] -
1| 0.0000| 0.0000 | 0.0000 [
5. Input Type = 3D o 11000001 0.0000 00600 T
3 r
6. 0,0,0 and 150,0,0
7. Profile Insertion point - 301
8. Click » OK B
Point of Sym.: (" First (& Last Make Symmetric Tendon |
Profile Insertion Point : @ End-I ¢ End-J of Elem. 301
x Axis Direction =3 (" 1->IofElem. 301
% Axis Rot. Angle : |0 3: [deq] [¥ Projection
Offset  y: IU ft =3 IU ft

oK I Cancel | Apply
21
MIDAS
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» 10. Tendon definition

GCQW  Move

— Translation

lelement Increment I 0 3

(" Equal Distance

Load = Prestress Loads =» Tendon Profile dx, dy,dz: ft
1. Select Tendon L1 [T Current assigned Elements
2. Click >copy /move )@ New Assigned Element
. No | Assigned | Insertion -
3. Select > new Assigned elements om0 =
4. Assigned Elements = 331 to 360 2 36110390 361
3 39110420 391
5. Insertion element > 331 4 421to450 421 |
5 |451t0480 451 3
6. Click »>Add ) 4810510 481
. ) 7 |511t0540 511
7. Similarly add elements as shown and then hit ok 8 | 541t0570 541
* = |
*8 new tendons will be defined — N

Assigned Elements : |

Insertion Element : I

[ Auto-Adjustment of Tendon Length

oK | Cancel | 292

MIDAS
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Defining Loads under Load Group

» 10. Tendon definition

ITendon T1 Group : IDefauIt x| |- |

3 Tendon Property 3 ITendon LI _I
4 Assigned Elements | 571t0580
Input Type Straight Length of Tendon
5 e ® 3D ‘ )
Begin : 1] ft
Curve Type
@ spline ¢ Round ‘ End : 0 ft

Mo, of Tendans : |1 _Ij

[ Typical Tendon

Transfer_Length

’7|U5erdeﬂnedLength LI Beqgin : IU End : IU ft
Load = Prestress Loads = Tendon Profile profil

Reference Axis : (" Straight (" Curve @ Element

1. CIiCkAdd o 1.15385
2. Name = Tendon T1 T T as e e

. Tendon Property - Tendon 1.1s38s

—-3.84815
. Assigned Elements = 571 to 580 c vt T kB«
[ ] x| vy | 2ty [fix] Ryiceg]| Rzideq] -

-

0.0000 | 0.0000 | 1.0000 |

3
4
5. Input Type - 3D 2150000 00000 10000~
6
7
8

0,0,0 and 50,0,1 2 L
. Profile Insertion point > 571

Click - OK

4

Point of Sym.: (" First (& Last Make Symmetric Tendon |

0Profile Insertion Point : ® End-1 (" End-) of Elem. 571
X Axis Direction : ® I 3 (" 31-=1of Elem. I 571

m [deg] [v Projection
Offset  y: I 0 ft z: I 0 ft

Q oK I Cancel | Apply 23

¥ Axis Rot. Angle :

MIDAS
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» 10. Tendon definition

py/Move on ile
—Mode
® Copy " Maove
— Translation
(" Element Increment IU 3
Load = Prestress Loads = Tendon Profile ¢ Equal Distance
1. Select Tendon T1 Bdy,dz: ft
2 Click 9CO /move [~ current Assigned Elerments
' Py a ® New Assigned Element
3. Select > new Assigned elements : 1N0 wﬁgm —— n 58110590 581
4. Assigned Elements - 331 to 360 5 59110600 501 591to600 591
. 3 |601toB10 601 601t0610 601
5. Insertion element - 331
s Tortioos0 ezi 611t0620 611
6. Click »>Add 6 |631t0640 831 52110630 621
7 64 1to650 641
7. Similarly add elements as shown and then hit ok 8  |651to660 851 63110640 631
) ) 9 66110670 o6t il 541to650 641
new tendons will be defined o T 55110660 651
Go to works tree and display tendons there will be _ 66110670 661
Insertion Element : 381
24 tendons 9 | 67 1t0680 671
oy | vy | v || l6g1t0690 681
[ Auto-Adjustment of Tendon Length 'EB 1 tO?DU 651
701t0710 701
o | e || 791t0720 711

MIDAS 4
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Defining Loads under Load Group

» 10. Tendon definition

Node | Element | Boundary | Mass Load ‘

ITendon Prestress Loads LI J
Load Case Name
0ﬁpre5tre55ing LI |
—Load Group Name
IDefauIt LI |
— Select Tendon for Loading
Tendon Selected
Load = Prestress Loads => Tendon Prestress Name me N
Tendon L1
LoadS - Tendon L1-Cc
i Tendon L1-Ct
1. Load case - prestressing < || Tendon L1-cc
Tendon L1-Ct
2. Select all tendons « [ b Ry
3. Begin and end = 28800 — Stress Value
- ® st " Fo
4. Click >Add ress e
1st Jacking Beqin A
s .
Analysis -> Perform Analysis Becin o T
End : |23300 kips/ftz

Grouting ©  after IfJ 3 Stage

Tendon | Type | Load Case | Grt
4| i | b
O .. | modfy | Delete |

2
MiDAS °
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Defining Loads under Load Group

» Results

—E-@ e
' Fle Edt Vew Model Load Analysis Resuts Design Mode Query ook Wndow Hep -8 x
i Wizard Node | Ele... |Prop..| BC/... 5tage| Load | Mesh | Mov...| Settl...| Resutt | Influ...| Query|

: Freq... |Gr\d,’m |ucsy....| view ...| Adtv... |

Ie77mEr v 2P B . L) pase P Rl | @ b
DS > |22 |GG BEE LUK AFTE BY DG 4B F - & vii’tﬁiﬁ%“@
Reactions Defom\ations| Forces | Stresses \
&,
. IDeformed Shape LI J a
Results = Deformations o CasefCombinatons
IST: prestressing LI _I I -
1 Step hd Y-DIR= -2.264E-004 =
1. Load case > prestressing & — N
@ Displacement € velacity Z-DIR= 1.064E-002 |[Rd
2 Check on Legend € Acceleration NODE= 171 wiﬁ
(" Absolute Acceleration .= 1.076E-002 T
N 171 =
- —Ci
3. Click > Apply e seressies [
DXy vz  bxz : B
® Dxvz @
—Type of Display @
[7 peorm .. [ Undeformed ?
[ values _I Ica Legend ¢ d\
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