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wd 2. Material

HI
_ WView Structure MNode/Element Properties Eoundary Load Analysis Results PSC Pushover Design Rating Query Tools

E @User Define Change Property B @ @@ Cg Hlnelastic Hinge -
J“ 1 Group Damping -

ﬁ Creep/Shrinkage % Material Link
Plastic Section Section Plate 5tiffness Tapered Section for  Thickness Moment Property

Material . . .
Properties CU""F‘- strength Material | Properties Manager~ Scale Factor Group Resultant Forces Curvature .InelastchaterlaI T | Tables~
Material Time Dependent Material
IMaterial Data x
General H H H
i e Properties > Material Properties
Hastity Data Concrete:
Steel
Type of Design Concrete ~ o
Stendard 1. Select Concrete under type of design.
DB
2. Select ASTM(RC) under Concrete
Conarete @ Standard.
Standard | ASTM(RC) ~
Type of Material — 3. Select C5000
(®) Isotropic Orthotropic a
o9
Steel
Modulus of Elasticity : 0.00002+000 | tonfim~2
Poisson's Ratio E 0
Thermal Coeffident : 0.0000e+000 | 1/[F]
Weight Density : 0 tonffm~3
Use Mass Density: 0 | tonfjm~3/g
IE‘Concrehe
Modulus of Elasticity : 286452 +006 | tonfjm~2
Poisson's Ratio E 0.2
Thermal Coeffident : 5.0000e-006 | 1/[F]
Weight Density : 2.403 | tonfjm~3
[ Use Mass Density: 0.245 tonfjm~3/g
Plasticity Data
Plastic Material Name NOME -
Thermal Transfer
Specific Heat E l:l Btu/ftonf*[F]
Heat Conduction = l:l Btufm*hr=[F]
Cancel Anply 4
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wd 3. Sections
| =

Material
Properties

Tools

Property
Tables =

View Structure MNode/Element Properties Load Results Pushover Design Rating Query

]

Plastic
Material

Plastic

Boundary

ll@fﬂ@lc?

Section Section Plate 5tiffness Tapered Section for  Thickness
Properties Manager~ Scale Factor Group Resultant Forces

Section

Analysis

H Inelastic Hinge ~

- Group Damping ~
Maoment ..
Curvature . Inelastic Material =

@User Define EChange Property
ﬁ Creep/Shrinkage % Material Link

Comp. 5trength

Properties > Section Properties
Section Data @ > .
Add Section

DBﬂJser] Value ] SRC ] Combined] PSC  Tapered lComposibe ] Steel Girder]

Cap End:
secton 2 [ soid Rectangie @ v 1. Select Tapered Section Tab.
Neme Ovaie @user Ovs  [Uhi 2. Select Solid Rectangle section for the ends of Pier Cap.
N SE::::E 3. Enter values foriandj .
[15 Jm 8 [L5 m 4. Apply y and z axis variation for linear.
LD 5. Set Offset at Center Top
6. Click OK
Sy Cap Mid:
Hame 1. Select DB/USER tab

2. Select Solid Rectangle
3.Enter3mX1.5m

@ 4. Set Offset at Center Top
v Axis Variation Linear ~ 5 CI|Ck A I
7 Axis Variation Linear ~ pp y
Consider Shear Deformation. Pier:

[ Consider Warping Effect(7th DOF)

1. Select Solid Round
Offset: Center-Top @ 2. Enter diameter as 1.5 m

hange Offset ... isplay Centroid
— @ — 3. Set Offset at Center - Center
Show Calculation Results. .. Cancel Apply 4 CIICk OK 5
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Structure

View MNode/Element Properties EBoundary Load Results P5SC Pushowver

a—l Ve "-‘Jalf o)(Delete 'IGMirrcur ?ﬁ @ o
o 0 AR u:) Rotate EScale w e

Analysis Design

sy @ - Y ~] X Delete 3% | [HpAuto-mesh
y i s
: t':.; o B x GRntate w EHMap-mesh

Rating Qu

Translate Divide M ~s | Mod Creat Translate Extrude Divide M Intersect
ranslate wiae erge g Pruject g T:Ible: Elerr::nets |.\ ransiate ruge wiae erge Interse r“ Mirror il % Define Domain
Modes aments
Tree Menu G
Element Boundary Mass Load
@ Node/Element > Create Nodes
Create Nodes v | Add Section
1. Create Nodes and Copy node at origin 4
Start Mode Mumber 3 times by 0,3.6,0 (m)
2. [Zoom fit]
Coordinates (x,v,z)
0,0,0 | m
Copy
Mumber of Times : 4 =
Distances (dx,dy,dz) :
|0,3.60 | m @
Merge Duplicate Modes

Intersect Frame Elements

ﬁ.ppl@ Close
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Mode/Element

Properties Eoundary Load Analysis Results PSC Pushover Design

Rating Query Tools

. H — N . .
) 9\? \lel( & Delete e|eMiror - | @ O 2 & 3 T:.: _)i' @ x éDelete = | B Auto-mesh Hi Define Sub-Domain E’\I‘ ?
@ o el ‘t) Rotate EScale m @ | -— 0 {_+ Rotate w H}Map-mesh
Translate |Divide Merge i +s | MNodes Create Translate Extrude Divide Merge Intersect ) - ) i Change Elements
5§Pr01ect o Table | Elements |\ f“ Mirror 2| %Deﬂne Domain Parameters | Table

;
®IEEN RS ®) % o i v MEEEEIEEE LI E 2= |

INndE Element Boundary Mass Load

Node/Element > Translate Nodes
Translate Nodes ... 1. Select Node B [using Select single]
2. Translate Node in circle B using the ?qpy function.
Start Mode Mumber 3 ) )
3 Repeat with Node C but distance as -1.8,-2.6 m
Mode
@Copy OMGUE
Translation i sase . oIk

(") Equal Distance

0,0,0 (B)
O.

(®) Unegual Distance
adis: Ox @y Oz
() Arbitrary

Distance : | 1.8,2.6 o O

(Example : 5, 3,4.5, 3@5.0)

|:|I |:|I ]

Merge Duplicate Nodes
[ ] Copy Mode Attributes
[ ]intersect Frame Elements
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==

View Structure

Mode/Element Properties Load

Eoundary Analysis Results PsC Pushover Design Rating Query Tools

» a—l i‘? \lelf X Delete e|eMiror 7= | @ O ™y t:.: .){ _N x X Delete = | [y Auto-mesh Hig Define Sub-Domain E‘\ ?
b ¢ 0 el °:) Rotate EScale m @ - 0 Il GRotate u EHMap-mesh H
Create | Translate Divide Merge i 4o | MNodes Translate Extrude Divide Merge Intersect . .4 . i Change Elements
Nodes 535 Project " Table fl‘l Mirror +2'| % Define Domain Farameters | Table

Elements
Al Boundary Mass Load

Node/Element > Create Elements

1. Click in the nodal connectivity field to make it active and the click on the extreme
nodes on either side in the direction of arrow. (to make pier cap ends) [First D
then E] =

2. Change section in 1 to Cap Mid and Click at the miudle five nodes [F]

Material

Ma. Mame

1: Grade C5000 -
Section

Ma. Marme

1: CEFI End et . | Base A3k

26m
Qriegntation —— \
(@ Beta Angle () Ref, Point

() Ref, vector

| 0 [ | [deg]
Modal Connectivity ——o"s—=

|7 | Oortho
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View Structure MNode/Element Properties Boundary Load Analysis Results

Pushover Design Rating Query Tools

E @User Define EChange Property Ej . . @ m@ . CJ Hlnelastic Hinge =
ﬁ Creep/Shrinkage % Material Link

Group Damping ~
Material Plastic Section Section Plate 5tiffnesg Tapered Section for Thlckness Maoment - Property
Properties Comp. Strength Material | Properties Manager~ Scale Factor | Group JResultant Forces Curvature . Inelastic Material = | Taples -
Time Dependent Material Sec ion
Node BalJuldiid Boundary Mass Load Properties > Tapered Group
Tapered Section Group . . .
1. Select elements in group G [using single select] and enter values based on
. dialog box 1.
Gruupq D_KJ'SE - 9
L 2. Repeat 2 with elements in group H and symmetric plane for Z axis from j (in
J_W’Llil [T L dialog box 1)

i 3l
Sym. Plane
Group Name ; | Left_End |
Element List
[12 | e
Section Shape Variation
Z-AXis
(iLinear (®) Polynomial 2.0+
Symmetric Plane
From : ®i @)
y-Axis G
(®) Linear () Polynomial 2.0
Symmetric Plane
From : i i
Distance : a m

10
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H' 13
_ View Structure MNode/Element Properties

Tools

Query

Pushover Rating

Boundary Load Analysis Results Design

E @User Define EChange Property Ej . . @ m@ . C‘; Hlnelastic Hinge ~
ﬁ Creep/Shrinkage % Material Link - Group Damping ~
Material Plastic Section Section Plate 5tiffnesg Tapered Section for Thlckness Maoment __ Property
Properties Comp. Strength Material | Properties Manager~ Scale Factor | Group |Resultant Forces Curvature . Inelastic Material = | Taples -

Time Dependent Material Secion

Node JEBGGELd EBoundary Mass Load Properties > Tapered Group
Tapered Section Group 1. Select elements in group G [using single select] and enter values based on
dialog box 1.
Gruupq D}SE Y 2. Repeat 2 with elements in group H and symmetric plane for Z axis from j (in
J_W,Llll Tt dialog box 1)
i il
Suym. Plane
Group Name ; | Right_End |
Element List )
34 | T
Section Shape Variation
Z-Axis
(JLinear (®) Polynomial 2.0+
Symmetric Plane
From : i O
istance: [0 |m
. g
y-Axis
(®) Linear () Polynomial 2.0
Symmetric Plane
From : i i

11
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Structure Mode/Element Properties Load

Eoundary Analysis Results PsC

Pushover Design Rating Query Tools

. \lelf :XDelete il\a‘lirmr zl': T ./q (:{ 'l t:.: .X Nﬂ x éDelete ZL': %Auto-mesh %DeﬁneSub-Domain E"\'I ?
@ el :)Rotate e Stale |_+ @ | B |_# Rotate |_., EHMap-mesh
Create | Translate Divide Merge i 4o | MNodes Create Translate Extrude Divide Merge Intersect . .4 . i Change Elements
SE;Prcuect 1 Table | Elements |\ fl‘l Mirror 2| %DeﬂneDomam Parameters Table
Elements
Element Boundary Mass Load
Node/Element>Translate
Translate Nodes M [ee 1. Translate Nodes. Select Node | and J using . ®
2. 2. Model>Elements> Create Elements. Create pier by clicking at the newly
Start Mode Mumber AlF 7 Ry 0
create nodes (after clicking in Nodal connectivity field)
Mode - @
@Cupy OMWE . o
Translation ) @),
() Equal Distance @
i,y dz: | 0,0,0 | m

Mumber af Times 1 = ’

(®) Unequal Distance
axis: Ox Qy @z
(O Arbitrary I
Distance : m
(Example : 5, 3,4.5, 3@5.0)
Direction Vector

0,0, 0

Merge Duplicate Nodes
] Copy Node Attributes
[ ]intersect Frame Elements

12
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==

View

Structure

Mode/Element

Properties Bppe—-=== Load Analysis Results PsC Pushover Design Rating Query Tools

» e—l i‘? \lelf X Delete e|eMiror 7= | @ O ™y t:.: .){ _N x X Delete = | [y Auto-mesh Hig Define Sub-Domain E"\ ?
b ¢ 0 el °:) Rotate EScale m @ - 0 Il GRotate u EHMap-mesh H
Create | Translate Divide Merge i 4o | MNodes Translate Extrude Divide Merge Intersect . .4 . i Change Elements
Nodes 535 Project " Table fl‘l Mirror +2'| % Define Domain Farameters | Table

Elements
MNode QAlSulEgd Boundary Mass Load
Fe e Node/Element>Translate
General beam/Tapered beam w 1. Translate Nodes. Select Node | and J using . )
2. 2. Model>Elements> Create Elements. Create pier by clicking at the newly
Ref. create nodes (after clicking in Nodal connectivity field)
£,

F&'/ﬁz C%>

" : @)

Ma, Mame T
1: Grade C5000 w
Section ———
Ma. Mame
3t Pier w
Orientation ——oe——o—
(@) Beta Angle () Ref. Point
(") Ref. Vector
0 v | gy
Modal Connectivity

|1U;12 | [Jorthe
1 =

13
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==

View Structure Mode/Element Properties EBoundary Load Analysis Results PSC Pushover Design Rating

é} g % i General Spring ~ BM'U w{] lo—al E EH Linear Constraints 0T Effective Width g
7 T Intergral Bridge [ﬂ:l Panel Zone Effects g Define Label Dir

Define Point Surface Elastic JRigid General | Beam End Beam End Plate End 2 . Eoundary

Supports | Spring Spring Link fLink Link~ Release Offsets Release | 43 Mode Local Axis Tables =

Spring Supports

Node Element JELILEL'E Mass Load

Uptons Boundary > Elastic Link
®add O Delete 1. Activate All , Hidden off (to see wire frame). Select Left View.
Blastic Link Data 2. Pier cap connection: Check on Copy and enter the distance. Then click in the
Type | Rigid v field against 2 Nodes and click on nodes in group K
Ref. w = '

.
Y&Mﬁ’: Beta Angle : [deq] ®

N1 2 Modes : | |
Copy Elastic Link
|
i
B tonf ("I Mode Inc. (®) Distance
Sy |0 konf Axis Ox @y Oz

(Example : 5, 3, 4.5, 3@5.0)

SRx [O konf*my[rad]

Spy (O tonf*m/[rad] Apply o ¥ L ¥ L

Spz |0 konf g [rad] — N = ' LA
Shear Spring Location o 3

Distance Ratio From End T
Sy | 0.3 a0z, | 0.5

Beta Angle : [deq]

2 Modes : | |

Bridging Your Innovations to Realities I

spopcye

PG A

Bl > @EE 6 [~
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>

Define
Supports

Supports

Structure

& o

Point Surface
Spring Spring

WView Mode/Element

@ General Spring ~
T Intergral Bridge

Spring Supports

MNode Element EELIGLELE Mass Load

Supports

Boundary Group MName

Default w
Options
@ add (OReplace () Delete
Support Type (Local Direction)
z
T By D Y
Rz
R Dx
2
D HX
E
[«] D-ALL
Dx Dy Dz
[«]R-ALL
Rx Ry Rz
Rw
Apply Close

Properties

() e (90| b B

Elastic Rigid General

Link Link

Bridging Your Innovations to Realities I

Eoundary Load Analysis Results PSC Pushover Design Rating

>

Eoundary
Tables =

Eﬂ Linear Constraints T[T Effective Width

[ﬂ:l Panel Zone Effects g Define Label Dir
Beam End Beam End Plate End

Link = Release  Offsets  Release

?E}fNode Local Axis

Boundary > Define Supports
1.
2.

Select the nodes at the bottom of the piers to define the support conditions
D-All and R-All to restrain all the degrees of freedom and define a fixed condition.

15
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Structure Mode/Element Results Pushover Design Rating Query Tools

Properties Analysis

(@) Static Loads|  (_) Dynamic Loads (7)) settlement/Misc. (W seif weight & Nodal Body Force | 1 Element | f5) Pressure Loads ~ = Initial Farces ~
.:::. Temp./Prestress .:::. Construction 5tage .:::. Load Tables (f; Modal Loads Q‘/". Modal Masses E Line |§ Hydrostatic Pressure | [=] Assign Floor Loads ~
(:)Moving Load (:)Heat of Hydration ilSpecified Diispl. ],{' Loads to Masses ﬂTypical ﬁhssign Plane Loads ~

Load Type Create | pad Cases Structure Loads / Masses Initial Fo

Load > Static Load > Static Load Cases
1. Define the Dead Load case

2. Type Dead Load (D)

3. Click Add

Static Load Cases *

MName :

Case : All Load Case hd Modify
Type - Dead Load (D) ~ Delete
Description : | |

No Name Type Description N
» 1 Dead Load (D)
*

w
< H
Close

16
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| =2l

View Structure Mode/Element

I@) Static Loads .:::. Dynamic Loads

(@) Temp./Prestress I:::I Construction Stage I:::I Load Tables

Properties

(:) Settlement/Misc.

Ly
(") Moving Load () Heat of Hydration
Load Type

Bridging Your Innovations to Realities I

Eoundary Results PSC

o] &5

Static Load Using Load
Cases  Combinations

Analysis Pushowver Design Rating Query

W, Self Weight I Element
E Line

I, wpical

@ Pressure Loads -
|}_\ Hydrostatic Pressure

{"-— MNodal Body Faorce
@INodaI Masses

G? Nodal Loads

l. 14.'.;' Loads to Masses ﬁ Assign Plane Loads =

Structure Loads / Masses

Tools

= Initial Forces ~

[=] Assign Floar Loads ~

Initial Forces/Misc,

MNode Element Boundary Mass

Modal Loads w

Load Case Mame

Dead Load e

Load Group Mame

Default -
Options
®add (Replace  ()Delete
Modal Loads
FZ
MICLa 1y o FY
v M
X F
Fx |0 kips
Fy |0 kips
Fz |[-290.5 kips
My |0 kips*m
My |0 kips*m
mz |0 kips*m
Apply Close

Load > Static Loads > Nodal Loads
1. Select the nodes shown to apply the dead load as nodal loads
2. Apply -290.5 kips in the FZ (Vertical direction)

17
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After pier modeling, support conditions based on requirements can be applied. In this
example, a small section of the bridge was taken. The bridge span can be extended and
other piers can be modeled based on the approach outlined in this tutorial.

B

18
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Section Design as per AASHTO-LRFD 2012
using midas GSD




>

MibAS

|
midas Civil

Bridging Your Innovations to Realities

Introduction

In this tutorial, it’s shown how to design an irregular hollow reinforced concrete as
per AASHTO-LRDF 2012. The section is designed using midas GSD (General Section
Designer), which is an add-on module available with midas Civil and midas Gen.
Nonlinear material model Mander model for Concrete and bilinear curve for steel
are used to meet the AASHTO code requirement. The software develops 2D & 3D
interaction diagram and moment curvature curve (with idealized curve), and stress
contour for both concrete and steel rebar. This module can be linked to midas Civil
and Gen and information (like section properties, materials properties and load

combinations) can be exchanged.
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» Start

1. Open Midas Civil
2. Under Tool tab click General Section Designer to open a new midas GSD

[Untitled] - M

ment  Properties  Boundary Loa Analysis  Resufts Pushover  Design

"H Anye? [W]] Bill of Materal % Dynamic Report Generator Teut | I Graphi ﬁ !
% ?; E @ ey SLdes ===
Seismic Data Generator G4 Dynamic Report Image = =

Unrt Preferences | MCT Command | Sectional Property Tendon Profile | General Section Text Graphic | Custornize  Full

Wé Convert Meta Files to DXF Files "b Dynamic Report Auto Regeneration

System Shell Calculator Generator Dasigner Editor  Editor v Screen
Setting | Command Shel | \ Genertor J | Dynamic Repart | Editor Customize
~ SR TEEOIHAILS By - % RO %m_

Tree Menu

n ¥
Tables QIS Group Report it Base Al

MIDAS



midas Civil

Bridging Your Innovations to Realities

» Material

In the midas GSD:

At the right bottom corner, change units to kips and in
Model > Material

Click > Add

Select RC from Type of Design

Material Data @

General

Select > ASTM (RC) from Standard (”“_'fa”” E e ‘
Select Grade 6000 from DB I e [

Ll

©®NOUAWNPE

4

Check on Use Nonlinear and click Define Nonlinear Prop. (5) ? os

~Concrete e
Standard |ASTM{RC) I

Code

Grade CG000 - I

Type of Material
’7 (+ Isotropic { Orthotropic DB

Material =] Steel
I 0 kipfin2

°,

MIDAS

D | Name

[ Type

| standard

[ DB

° dete | Poisson's Ratio I 0 Define
N ony I Thermal Coeffident : 0.0000e+000  177] Monlinear
Weight Density I 0 kipfin? Properties

Close | Poisson's Ratio I 0.2 o Define
Thermal Coeffident : 9.0000e-006 4] \'/ Monlinear

I Strength

Modulus of Elasticity :

I™ Use Mass Density:

| 0.00002+000 kipfin2

I 0 kipfin3/a

I Use Monlinear

—Concrete
Strength
Modulus of Elasticity :

Weight Density
[ Use Mass Density:

I © kinfin2
I 4.4631e+003  |pfin2

I 8.681e-005  kipfin2
I 2.248e-007  kipfin3/q

¥ Use Monlinear

Properties

ok |

Cancel | Apply




midas Civil

Bridging Your Innovations to Realities

» Material

1. Select Mander Model from
Hysteresis Model menu
2. Ensure the values in Skeleton
Curve section are as shown in the picture

alongside, these are selected based on defined

material, but you can change if required
3. Click > OK
4. Click >0OK
5. Close

MIDAS

-

Monlinear properties

—Hysteresis Model (Curve Type)

Mander Model -

0

) Joe[f————————= J
s '
. d rs 1 S
_____ . .
5 Jeo i G d . Confined Concrete
[ i < Unconfined
-4 l | . Congrens
2 i
i I L .
E‘- 'E: o Ik 1 Aszumed for
= / ~ - b Se———"Tover Concrene
=]
-, E;:h i \ 1
= L
AN Py
E‘-! E{ & 2 &, co E-'-? 'E-r(
T Compressive Strain, 5,

E, =5.000,/7_ MPa
=062/ MPa

Elastic moadulus of Condrsts
Tensile Srength of Concrene :

Tensile Srradn of Concrete £

e
E:'

—Skeleton Curve
foo' & kipfin2 @

co: [ 0002 ep: | 0005

Ec:  |Mander ~| | ee4.296 Kinin
e = IMander LI I
et: Im

0.578 kipfin2

[
oK I Cancel
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» Geometry

oYU A WN PR

MibAS

. Model > Shape > Basic Shape

. Select Box from dropdown menu

. Select >User

.H:204, B: 84, t,: 15, t;: 16in

. Material: Grade C6000

. Insertion Point: 42, 102

. Ok

. Click [] to see entire new shape

Basic Shape Data @
shapeld |1 | [ =ox 9 j
Mame B5181.6x2133.6x3 % Lser i~ DB ||_|HI J

Shape Mame | J
=
E =]
H 204 in
E
tw 15 in
tF1 16 in
C 0 in
tf2 a in
Material Grade CE000 - | .-
Insertion Point | 42, 102
Rotation Angle a degree
[
0 0K I Cancel Apply
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1. Model > Rebar > Rebar Material

Property ...
3. Grade 60 (2
4. Select Bilinear Model Rebar Material Code ASTMRC) |
5. Ok Rebar Grade Grade 60 @ ﬂ
Rebar Fy 60 kipfin2
Modulus of Elasticty 29000 kip/in?
Stress Strain Curve Biinear Model ===
9 « | cancel |

MIDAS
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Rebar Properties - Perimeter pattern |E|

1. Model > Rebar > Rebar- Perimeter

Pattern Rebar Material L femrr ]
2. Select Shape 1 from tree menu Rebar Pattern [ Perimeter1
3. Rebar Material : Grade 60 Rebar Dia \04#11 -]
4. Rebar Dia: #11 Distance between concrete  &¥33—
5. Distance 3.3 in e
6. No. of rebars: 69 No. of Rebars \ezl 63
7. Direction: Inner Direction ©F mner ¢ outer
8. Apply o« | cancel | Y \@‘

MIDAS
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» Design Code & Load Combinations

MIDAS

1. Option > Design Code

2. Design Code: AASHTO-LRFD 12
3. Compression-controlled: 0.75
4. Tension-controlled: 0.9

Design Code

Ex8
| (2) |
Design Code | CEERSEITERTERN ~ |

Resistance Factors

|
5. OK Compression-controlled 0.75 \IOJ
6. Load > Load Combination :
o ., Tension-controlled 0.9 \?/
7. Enter 8 load combinations as it’s
shown below I@ o I E— |
ance
8. Close
9.Click | 2%
To perform design Define Load Combination
(7)
. . P My Mz Vy vz T &
Ha. | Load Combination (kip) (kip-in) | (kip-in) | (kip) | (kip) | (kip-in) |
» i L1 S085.00 | -245455.00 | -43532.00 .00 0.00 .00
2| LC2 10326.00 | -335904.00 | -99595.00 .00 .00 .00
3 | LC3 5814.00 | 143443.00 | -52512.00 .00 .00 .00
4 | LC4 S7593.00 | -522032.00 | -93420.00 .00 0.00 0.00 | =
5 | LCS S085.00 | -245455.00 | -43532.00 .00 0.00 .00
6 | LCG S085.00 | -245455.00 | -43532.00 .00 0.00 .00
¥ | LCY TE99.00 | 133902.00 | -7FOS42.00 .00 0.00 .00
& | LCB TE9E.00 | -659552.00 | -74916.00 .00 .00 .00
= -
\e-'r Close
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» Results

Interaction Curve M wymz| 30 |

& P-Mz ¢ Load Combination :

r"“’\de
°A;gle: I v |Deg.  P-My Design 1 hd

N/

- You can see following interaction curves:

CHitcking Ratio

(

Design Code : Eurocode2:04

Hoop Type— e
@ Tie O/

. . (" Spiral
1. P_M InteraCtlon curve. ap /P constant ' Keap M constant  Keap P constant
. . A

2. My-Mz interaction curve. 15 - . S

H H 40 R T T [ : 1| 25168492 | 2997.340
3. 3D interaction surface. 45 g = g ' : ' : § ' : 2| 20613.949 | 644526697
= 5 ; ; ; ; 3 | 19611.784 | 708733.227
75 : : : : 4 | 18651279 | 763045739
Ell : : : i 5 | 17676.923 | 812869.696
105 0 5 | 16690120 | 858570.333
120 i : ; : 7| 15689.253 | 900475833
135 4 : : : : 5 | 14677.989 | 939064.914
150 0 ; ; ; ; 9 | 13656439 | 974659 651
165 10| 12779.910 | 993383.028
. . - : - - 11| 11971970 | 1004174 985
P-M interaction curve 180 ’ 12| 11239613 | 1009510446
195 i ; ; : 13| 10682.404 | 1010675984
gég 208 14| 10060.426 | 1008918.183
Result > Interaction Curve 1o Tianu |z

6500 i i i i d :
@ P-M curve can be seen for all the | | | | 11} Ta 20 | secsed sde
angles from 0 to 360 by 15 degrees. 3000 1o SaT60 | sesssd dor
Select 0 from menu Lor i f i
; E : : : 23| 934404 | 617707.942
@ Select tie as type of hoop ol ; | | | i | 6lrior.uz
25| -5616.000 | -3149.343

el DE z C.E . C.E S C.E STl
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Bridging Your Innovations to Realities

» Results

P-M interaction curve pvz| a0 |

Result > Interaction Curve

—Mode -

" Argle :

ILD4.114857 v[De_q_ " P-My

C Mz S oad Combination :

@ Select Load Combination

— Checkino RPatio

(" Keep M constant

load combinations.
@ Select Design 1
Checking Ratio can be calculated in
© three ways:
1.Keep M/P constant
2. Keep M constant
3. Keep P constant
Select Keep M/P constant

MIDAS

|—HDDp Type

@& Tie

‘ Design Code : Eurocode2:04

€ Spiral

N.A=104.11Dely.

Rat=0.080

(2000,2828)

! M (kip-in)

=1
=1
=
=1
— [ —
o o~ ™ -

p
(kip)

My
(kip-in)

Mz
(kip-in)

25166.4

0.001

2997.34

231410

-246928.

220277.

21723.2

-286633.

265041.

20284 5

-315936.

308117.

18680.4

-332631.

347231.

174989

-340286.

382440,

16152.1

-342840.

412789.

14838.3

-345674.

437926.

13599.6

-352005.

455467

12487.0

-361725.

463227

11467.5

-374674.

462707.

10503.3

-387367.

456359,

9706.74

-397935.

447453

8950.99

408644

436081.

7935.22

422402,

417020.

6783.14

-434530.

390700.

5527.28

-438637.

358688.

4162.56

431131,

321299

2663.54

-409875.

277536.

1062.82

-367985.

228604.

-604.571

-301637.

175627

-227313

-213601.

120246.

-3742.42

-120141.

68508.5

-4950.65

-372435

230289

-5616.00

0.000

-3149.84
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Bridging Your Innovations to Realities

» Results

” ” Section View : Sectioni_! Interaction Curve | Moment-Curvature Curve | Stress Contour
3-D interaction surface CRCTER )

l—\ﬁew Option

Result > Interaction Curve

\e,( [+ Show All [ Select Angle : IU vl Dea.
. —M-M Curve
@ CI'Ck on ”3D” tab \e-/( [+ Show All [ Select Axial Force : |-10213 vl kip

"P-M Curve

rLoad Combination
* Show Al " Select Load Combination : LC1 -

@ Select Show All in View Option to see

all the P-M curves at the same time. : —
o= Ratio
Combination
Name
. f P_My/Mz
® Select Show All in M-M Curve e i e
AT 2784
LC3 0.147
Oseclect Show All in Load Combination ¥ e aiE
L 2 / / Lcs 0.169
@ The Capacity Ratio is shown for all the / - e
load combinations. The ratio > 1 is
shown in red (LC2)
Report Al Report Close

MIDAS
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Bridging Your Innovations to Realities

» Results

Moment —Cu rvatu re Cu rve section View : Sectionl | Interaction Curve [Moment-Curvature Curve | Stress Contour

Result > Moment —Curvature Curve
or
@ Click on “Moment-Curvature” tab.
@® Enter 100 kips as Axial Load P
@ Enter 0.2 as the Maximum Strain
@ Number of Points: 50

@ Display Idealized Model = Apply

@ Click on different points on curve to
see strain diagram for a each point

MIDAS

[t Point Concrete Meutral Axis. Rebar Curvature Moment '
Meutral Axis Angle | 0 Deg. oin Strain Depth (in) Strain =103 (1/in) (Kip-in} | ﬂ
N hizl Load, P ( kin ) | 100 1 0.000000 0.000000 0.000000 0.000000 0.000000
,\e)"laximum Strain e] 0.2 2 0.000038 42211 -0.000042 0.000267 223872 227
°N¢,, of Points — | 50 3 0.000124 17.018 -0.000196 0.001069 431406612
v Display Idealized Model _ 4 0.000187 -16.804840 -0.000523 0.002405 507508.899
- User Define Curvatl:lre I ) 1fin 5 0.000301 -28.220063 -0.0005879 0.004276 TrE414.770
(for Ideal Model) :
\J [ 0.000444 -32.203376 -0.001555 0.006681 1179130.158
Apply | T 0.000625 -33.746329 -0.002255 0.009621 1649271.348 -
Curvature Moment
Moment Curvature Curve State 10423 (1/in) (kip-in)
Lxial load = 100
Neutral Lxis Angle = 0 a.Crack 0.001055 476814.362
- - b.Yield(Init. 0.008838 1523990.155
.22 [ g
.7,&2_ ;‘ ¢ Yield 0.052383 | 2316205.349
2. 2= d.Uttimate 0.142648 2263025.895
zee e.Yield(ideal) 0.013246 2284052911
1_8e€ g‘ ‘\\ | Strain
[
§ t-e=S \ Strain Diagram
2 oss b ~ C:0.00776247
ary =
= b 7
£ 1.ze€
| \“\\
£ le& o
5 ————
= moooon 7
£00000
a .
200000
200000 R:-0.0383175
o
0.05 0.15 0.25 0.35 0.45 55 0.€5 Point Number 25
Concrete Strain : 0.00776247
Curvature*0.001(1/1in) Rebar Strain : -0,0383175
Cracked Moment of Inertia (Icrack) = 3.55193e4+007 in~4 Neutral Axis Depth ; 43,7449 in
Report | Close |
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Bridging Your Innovations to Realities

» Results

Result > Stress Contours

Section View : Sectionl | Interaction Curve | Moment-Curvature Curve IStre.ss Contourl

OR
Click on “Stress Contours” tab.

@ Select the Load Combination LCB4
@ Check Stress for both Concrete and Rebar

® Check the Max/Min & N.A value

- Tension is taken as +ve and compression as —ve.

[ Stress Result Summary

Load Combination:
Valu
Sig_max = 4.41489 Sig_min = 0.484735
at Y= 80.7 at Y= 0
Z= 33 = 204
Unit @ kip/in2

—View Option
Material Type

Concrete
(F Stress [~ Mesh

Gheel

’7|_ Stress l_ Mesh
Rebar

(V Stress

Value Option

|7 Max/Min |7 Meutral Axis

Companent:
’7 ™ Combined P My Mz ‘
Value Format
’7 @ Exponential

Decimal Point

(" Fixed

——

MAX 4.412+000
 3.70e+000
 3.34e+000
_ 2.99e+000
_ 2.63e+000
 2.27e+000

l 1.91+000
| 1.56e+000
 1.208+000

4.856-001

MIN

Unit : kip/in?
————— MN.A. at Ultimate Strength
2 ANTO2 PNAY

MIDAS
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