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Step

0[08 Introduction to GSD

In Gen 2011 (v1.1), a new module General Section Design or GSD has been added.

Scope of GSD

I Definition of any Irregular cross-section.
i Calculation of Section Properties.
i Generation of P-M, P-My-Mz, M-M interaction curves.

I Calculation of Section Capacity in flexure.

i Calculation of Safety Ratio based on the member forces.

i Generation of Moment-Curvature curve.
i Plot of Stress Contours for all the cross-section.
i All the above features are supported for

i RC Sections

i Steel Sections

i Composite Sections

It can be called from midas Gen by Tool > General Section Designer.

The following technical material contains complete description of GSD.
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General Section Designer (GSD)

Midas Information Technology Co., Ltd.


http://en.midasuser.com/

Step

0[08 User Interface

General Section Designer (GSD)

185 midas GSD Ver,. 100-LAN] - [D:\Work\Current Work\Civil Release\GSD Techincal Material\gsd sections\Section1] - [Section1:1]

Main Menu T T T o o o T D
j_‘md & L wk | FE Egail Toolbar

WorkBar ¥ & X|| sectionl:1 | Stress Contour | Interaction Curve | Moment-Curvature 4k
#dd New Section -

Shape Data
Name new

. Add Shpe [
Works Window — [
P = |

Coordinates

ks N
=, 1 5ectiont o ‘ (o
[ Rebar Material Property
=-[0 Shape
[0 3ShapeRC]
[0 15hapsliRC]
Works Tree [ S
4:5hapediRC)
= [ Main Reinfarcement
& Paint
I T )
@ Linel, Rebar DialF12]
@ Line2, Rebar DialF12]
@ Line3, Rebar DialF12]

d

d

] Cancel Apply
[0 Lined, Rebar DialF12)

]

]

]

]

F

Table Window

I Hole Type Shape:

[ LineS, Rebar DisfP12
[ LineB, Rebar DislP12,
[ Line?. Rebar DislP12,
[ Lines, Rebar DislP12,
o e )
=[] Rectangle
[0 Rectangular1, Rebar Dia(P12)
=-[0 Lozd Combination

Table Window SR

"
Create Load Combination

’ P My Mz Wy vz
en Mo. | Losd Compination | /. | ey | goems | aon ‘ el
O aLce s 1Lce1 10000 10000 000 000 000
% ;tgg; 2LcB2 5000 000 15000, 000 000

3 LCB3 12500 20000 7500 0.00 0.00
4 LCBY 7500 10000 -150.00 0.00 0.00
5 LCBS 000 -20000 -100.00 0.00 0.00
6 LCBE 13500 30000 100.00 0.00 0.00
TILCBT? 13500 -17500 7500 0.00 0.00
6 LCEE 16000 12500 250.00 0.00 0.00
aLcEs 13800 18600 236.00 0.00 0.00

2 Select | Unsel | 05NaP|[SHaP [ GRID  ZOOMAIT| ZOOM+| Z00M-| Rebaréea=|  0.000 mr

Coordinates

gD SUAED o Select | Unsel | 0snap|[snaP [ GRID zoomAiT| zoom| zoom-| Rebarivea=| 4524000 m

Message - 1 x M W d

. . essage vwinaow
#*% End Calcultion Section Properties. O
#t End Code Checking by Eurocode2:04.
#t End Calcultion Moment-Cuvature.

Unit Control
Procedure

- In one model file, more than one sections can be created and saved under different section names.

- All the sections are tabulated in the Works Tree.

- Double click the section name in the Works Tree to show the section in the work-window and work on it.

http://en.midasuser.com
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0N Material

Materials

A RC
ASteel

Applied Codes

Eurocode, UNI, British Standard, ASTM, Indian Standard,
etc.

Nonlinear Properties

Nonlinear material properties can also be assigned to concrete and
structural steel and rebar materials.

http://en.midasuser.com

General Section Designer (GSD)

Material Data

General
Material ID Mame
Elaskicity Data
. S Steel
¥RE OF Lesign Standard
DE
Cancrete
Standard
Twpe of Material
(* Isotropic DE
Steel
Modulus of Elasticity : Mitnm?
Poisson's Ratio
Thermal Coefficient LTTT
‘Weight Density Mimm?
r Mimm?/g
Concrete
Maodulus of Elasticity e
Poisson's Ratio
Thermal Coefficient 1T
‘Weight Density Mimm?
[ Use Mass Density: Mimm3la

o ]

| c30f37

A

|ErD4(RC)

[~

Code :| MNare

| c30f37

-

Define
Monlinear

Properties

Cancel

[w Use MNonlinear

[~

KS-Civil( Ry
KS01-Cvil(R.C)
ASTMIRC)
CSARC)
TSRO
JI5-Civil( i)
GERC)
GE-CiviliRC)
ITEO4{RC)
BS(RC

Midas Information Technology Co., Ltd.
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OB Material: Nonlinear Properties

Concrete Nonlinear Properties

Monlinear properties

Curve Type
(¢ Curvel

™ Curve 3: Bi-linear

" Curve 2; Parabola-rectangle
" Curve 4: Kenk & Park

Te

fem

Oz _ kn-n?
fom 1+(k-2n

0.4 fem

o1 Eoul e

Skeleton Curve

o]

Cancel

x]

Nonlinear properties

Curve Type
(" Curve 1

" Curve 3: Bi-linear

General Section Designer (GSD)

{* Curve 2: Parabola-rectangle

" Curve 4 Kent & Park

Te

Skelebon Curve
fek : l— MPa
BCZ 0
ecuz: |0

o]

Cancel

3

Monlinear properties

Curve Type
" Curve 1

" Curve 3: Bi-linear

" Curve 2! Parabola-rectangle
{* Curve 4: Kent & Park

stress
(Compression)

K}

02K

Nz

Skeleton Curve

eru o =ecl =0.8/Z + eco

X

Parabolic stress-strain curve

Parabola-rectangle

http://en.midasuser.com
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OB Material: Nonlinear Properties

General Section Designer (GSD)

Steel Nonlinear Properties

Nonlinear properties r>__<| Nonlinear properties g| Monlinear properties g|
Curve Type Curve Type Curve Type
{* Menegotto-Pinto " Bi-linear ™ Menegotto-Pinto (" Bi-linear " Menegotto-Pinkto " Bi-linear
(" Asymmetrical Bi-llear " Tri-linear (+ Asymmetrical Bi-llear (" Tri-linear " Asymmetrical Bi-lilear e Tri-linear
J . (tenzion) J{tension}

£
ttension)

Skeleton Curve

Fye s Mframn 2 Ro:
E: Trnn al:
b: ] az:

oK | Cancel

Menegotto -Pinto

T . (tension)

e EZ

e
H |
I 22

ttension}
Eslk ' St

Skeleton Curve

Sy l— MJmm2 El: l— Mfmim2

SCy l— fmmz EZ: IU— Mfrin

el: ,D— E3: IU— M
ID—
ID—

G2 u] E#:

ES:

MJrim

MJrinm

a4 | Cancel

Asymmetric Bi-linear

http://en.midasuser.com

T . - =
i £y Ezy 3y
| {tension}

Skeleton Curwe
Input Method : ™ s-& ™~ s-a

sl
S2y L

s3y i

s 1y
s 2y

5" 3y

l—
ID—
ID—
l— i e 1y
IEI—
ID—

hfrrn 2 ely
Rfmm 2 ey

Mfmm2 edy

rfmm 2 B 2y

T

hfrrn 2 e 3y

[0]4 | Cancel |

Tri-linear
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Step

02 SeCtion: G“d General Section Designer (GSD)

Define Grid

Define Grid

Gtid Spaces

- Point grid can be defined by the user.
dx, dy | 50,50 i

- GRID: Can be shown or kept hidden.

v Grid Boundary |0, 0, 200, 200] mm

| Ik | Cancel

- SNAP : Snap to grid

- OSNAP: Snap to object or shape

Select | UnSel | 0snap|[snaP [GRID zooMAIT| ZooMs| Z0OM-| Rebar Area -

0200, 0600 == | Select | Unsel | 05NeP|[SNAP [GRID  ZDGMAT| ZOOM+| Z0OM-| Rebararea

http://en.midasuser.com Midas Information Technology Co., Ltd.
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Step

02 SeCtion: BaSiC Sh apeS General Section Designer (GSD)

Shapes in GSD

Basic Shape Data

Shape ID | 1 ‘ D Box E Channel
- Basic Shapes: T esection
Mame | RHS 60x40x5.49 eer ' DB BS -

- DB Sh ap es T T-Section

- User-defined shapes

Shape Name 2HS B0x40xE, O Fipe
r A Double Angle
- General Shapes: 3L couble Channel
- Defined by mouse-click in work-window B soiid Rectange
- Defined by entering coordinates in a MS- I j E ?'E:”””Zch |
Excel compatible table. U v
H TN ‘ J_ Inverted T-section
B i
b i
Define Basic Shape W [0 mm
C i
kF2 i

Mo d el > Shape > Basic Shapeé

@ Material : Select the material from the drop-down

menu.
v Consider Shear Deformation.
(2] Insgrtlon Point: Enter the goordlnates on thg \o/MateriaI o]
work-window where the centroid of the shape will be eertion Fomt WG
placed' \ Rotation/Beta Angle
N\
© Rotation/Beta Angle: By changing the Beta- ok | coneel | aesly |

Angle, the orientation of the shape can be changed.

Note: Shapes are the basic entities which combine to make a section

http://en.midasuser.com Midas Information Technology Co., Ltd.
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Step

02 SeCtion: General ShapeS General Section Designer (GSD)

. ape ’7 ape
Shapes in GSD Sheps 10 e id
Marmne ame Shapel
. Material & IMaterial C25/30 v J
- Basic Shapes Coordinates ina
- DB Shapes o Excel compatib % R E
- User-defined shapes — - - table L
2 -30 -0
= 0 -5
- General Shapes: 4] 70 20
. . . . 5 &0 30
- Defined by mouse-click in work-window —§ &0 50
- Defined by entering coordinates in a MS- — = =
Excel compatible table. = 7 Blv o i
0| -95 , 30 | 125, 25
[v Hole Type Shape
Define General Shape

Mo d e | > Shape > Gener al [B; Section1

@ Click in the green box and then at points P1,
P2, P3¢é -+wimdow dadkaw the shape. The
coordinates are automatically entered in the table.

@ Hole Type Shape (check off): Creates a solid
shape.

O Hole Type Shape (check on): Creates a hollow
shape.

2,40 — Select DSNAP SN.& HID

Solid Shape Hollow Shape

2570 Select | 0sNAP|[SNAF GRID | ZooM | 2

http://en.midasuser.com Midas Information Technology Co., Ltd.
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Step

02 SeCtion: TranSIate Sh ape General Section Designer (GSD)

[B; Sectioni

Translate Shape El

"ode
v Copy " Move

Translate Shape
A

Translation

Move or copy the existing shape at equal or (= Equal Distance

unequal spacing. e de dy  [200,0
~ — T— o
Murnber of Times =
—\

" Unequal Distance

r " (+

—

Copy Shape
Mo d el > Shape > Transl ateé

@ Mode: Select Copy.

@ Click on SELECT button and select the shape to
be copied.

@ Enter the distance to new location.

O Enter the Number of Times the Shape is to be
copied.

Circular Shape copied two times to new location

http://en.midasuser.com Midas Information Technology Co., Ltd.
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Step

08 Section: Merge Shapes

IB; Section1

Merge Shapes

Merge two overlapping shapes into a single
shape.

-Only USER type or General type sections can be
merged

- Only the shapes having same material can be
merged.

Merge Shapes

General Section Designer (GSD)

Mo d e | > Shape > Merge Two Shapesé
or
Right-click in the work-window.

@ Click on SELECT button and select the shapes to
be merged.

(2) Merge Two Shapes.

http://en.midasuser.com

Merge Twio Shapes

Zoom Fit

Merged Shapes
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Step

02 SeCtion: Create HO”OW SeCtion General Section Designer (GSD)

Shape Data

[B; Section1

Hollow Section

Material C30)37 2|1 oon

Hole can be created in a USER type or General type

shape by creating a Hole type General Shape on it. e/(:mrdinates
e = ¥ v ~

ik (mim) (rmm)
1] 300.000 -100.000
2| 4000000 -50.000
3| 4000000 50.000

. . 4 300.000 100,000

]

v
300.000 , 250.000

[o,0,0
£ >
reate oz Ok Cancel | |

@ Create a Solid Shape. B, Sectiont CEX .
@ Model > Shape > General Shape.

© Enter the coordinates which define the perimeter
of the hole.

Hollow Section

@ Ch e c k HoderTyp#é Shapeo .

300000,200000 mm  Select| UnSel | 0SMAP|[SMeP [ GRID
>

<

http://en.midasuser.com Midas Information Technology Co., Ltd.
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08 Rebar: Material

Rebar Material

Model > Shape > General Shape.

- Rebar materials and Rebar sets can be defined

as per various international codes.

- Linear or Nonlinear stress-strain curve can be

assigned to the rebars.

Nonlinear Rebar Material properties @

Stress Strain Curve

Hysteresis Model :  Bilinear Model

0 4 (tension)

<
e & [

Bilinear Model

General Section Designer (GSD)

Rebar, Material Property

Rebar Material Code IEND4I{RC}

S

KSOL(RC)
KS(RC)
KS-Civil(RC)
KS01-CivilfRC)
ASTM{RC)
CSAIRC)

Rebar Grade Iclass A
Rebar Fy

e GE-CivilfRC)

Modulus of Elasticity

Skress Strain Curve

Elastic-only

Elaskic-Onky

Cancel | LNI(RC)

LI JAS(RC)
JS-CivilRC)
EB(R.C)

ITE04(RC)

TBOS(RC)
EN{R.C)

Bilinear Model
s [V 20k ED-Pinto Model

Park. Strain Hardenin

Nonlinear. Rebar Material properties

X

Stress Strain Curve

Hysteresis Madel : Menegatto-Pinto

J . (tension}

—Skeleton Curve

Fy 400 Mimm? Ro: IZD
E |200000 N al: |1s.5
b a2 |0‘15

:

Ok I Cancel

Menegotto-Pinto

http://en.midasuser.com

Nonlinear Rebar Material properties @

Stress Strain Curve

Hysteresis Model :  Park Strain

Skeleton Curve
fy:
[\ Njmm?2 ely [-002\
fu: W Njmmz2 .t [—UIZ\

Park Strain Hardening

Midas Information Technology Co., Ltd.
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Step

03 RebarS: PIaCing the I‘ebaI’S (1) General Section Designer (GSD)

Rebar Properties - Point pattern @

. ) . Febar Material | Class &
Various ways are available to assign the rebars
. . Rebar Dia |
to a section. These ways are called Patterns in
GSD. Coordinake | a,
- Point Pattern wo | ¥ ‘ Rebar Di | Excel Compatible Table |
- Line Pattern (tmim) (tmim]
- Arc Pattern 1 =220 220 P10
- Rectangle Pattern 2 -220 180 P10
: 3 -190 190 PO
- Perimeter Pattern — 140 290 T
5 -220 220 P10
__ 5 -180 -220 i B IshapeZ.med
7 -190 190 P
Point Pattern 3 -220 -190
] 220 220
Model > Rebar > Rebar-Point Pattern ITI Cancel |

Place a single rebar at a time either by entering the
coordinates into the table or by mouse-click on
the work-window.

Rebar data can also be directly copied to the table
from MS-Excel.

265, 310 select | DSNAPR| [ sNAP GRID | Z0oM | =

http://en.midasuser.com Midas Information Technology Co., Ltd.
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Step

0¥ Rebars: Placing the rebars (2)

General Section Designer (GSD)

Rebar, Properties - Line pattern FX|

Various ways are available to assign the rebars Rebar Material | Class &
to a section. These ways are called Patterns in Rebar Patkern | Line1
GSD. Rebar Dia -

- Ppint Pattern Start Paint | 260,210, 128,562

- Line Pattern l/ End Paint | -625.000 , 234,785

- Arc Pattern

) Rectangle Pattern e Mo, of Interior Rebars |3

- Perimeter Pattern r

[w sStart Rebar [ End Rebar

| I Zancel | Apply

Model > Rebar > Rebar-Line Pattern B, Section

Place the rebars on a straight line drawn by the user
in the work-window.

@ Start Point / End Point : Enter the start point and
end point of the line.

@ No. of Interior Rebars: Enter the number of
rebars in the interior of the line.

© sStart Rebar / End Rebar: State whether the rebar
should be drawn at the start and end of the line.

409580362812 mm  Select| UnSel | 0SNaP| snep | GRID | zoowAr v
>

Preview is shown in work-window before applying. £

=1~ Start Rebar

| _ Interior Rebars

http://en.midasuser.com

Midas Information Technology Co., Ltd.


http://en.midasuser.com/

Step

0¥ Rebars: Placing the rebars (3)

General Section Designer (GSD)

Rebar, Properties - Arc pattern

Rebar Material | Class &
Various ways are available to assign the rebars Rebar Patkern (el
to a section. These ways are called Patterns in Rebar Dia |F‘2EI j
GSD. ]
. or Center of Arc | 200,000, 0,000
- Point Pattern |
, i 200,000 , -150,000

- Line Pattern G/Etart Point ’

- Arc Pattern End Paint | 200, 150, 0

- Rectangle Pattern Mo, of Interior Rebars | 4

- Perimeter Pattern e

W/ |w sStart Rebar [w End Rebar
(0.4 | Cancel | Apply |
Arc Pattern

[B; Section? |Z”E| El

= o > End Rebar

Model > Rebar > Rebar-Arc Pattern

Place the rebars on a circular arc drawn by the user
in the work-window.

(1) Center of Arc: Enter the Center of the circle

- Interior Rebars

@ start Point/End Point: Enter the number of
rebars in the interior of the line.

© Start Rebar / End Rebar: State whether the rebar

should be drawn at the start and end of the line. b~

[~~~ Start Rebar

Preview is shown in work-window before applying.

£

400000300000 mm  Select| UnSel | 0SMaP|[snaP | GRID v
J *

http://en.midasuser.com

Midas Information Technology Co., Ltd.


http://en.midasuser.com/

Step

03 RebarS: PIaCing the I‘ebaI’S (4) General Section Designer (GSD)

 Ret

. . . Rebar Material | Class &
Various ways are available to assign the rebars
. . Rebar Pattern | Rectangular1

to a section. These ways are called Patterns in _
GSD. Rebar Dia |P15 j

- Point Pattern Corner 1 [-139, 141, 0

- Line Pattern rCDrner 2 [131, -139, 0

- Arc Pattern 9 Angle with ¥ axis |

- Rectangle Pattern I/Rebars on 183 E

- Perimeter Pattern el (i B B E

Three rebars on
sides1& 3

Rectangular Pattern

Model > Rebar > Rebar-Rectngular Pattern

IB;, Section1

Place the rebars on a rectangle drawn by the user in
the work-window.

@ Corner 1/ Corner 2: Enter the coordinates of
corners of the rectangle.

Two rebars on

sides 2 & 4

(2) Angle with Y axis: Enter the angle if the rectangle
is intended to be inclined to Y axis.

(3) Rebar on 1 & 3/ Rebar on 2 & 4: Enter the
number of rebars on the sides.

4%5.973,298132 mm  Select| Unsel | 05MaP| swer | GRID | zoomAT| 21w
< | >

By default, GSD places rebars at the corners.

http://en.midasuser.com Midas Information Technology Co., Ltd.
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Step

03 RebarS: PIaCing the I‘ebaI’S (5) General Section Designer (GSD)

Rebar, Properties - Perimeter pattern

Various ways are available to assign the rebars Rebar Material | lass A
to a section. These ways are called Patterns in Rebar Pattern | Perimeter1
GSD. Rebar Dia [ |
- Point Pattern o Distance between concrete |40
- Line Pattern face to center of rebar
- Arc Pattern e Mo, of Rebars |30
- Rectangle Pattern
- Perimeter Pattern OK | Caniel | Apply

Perimeter Pattern B Section1

Model > Rebar > Rebar-Perimeter Pattern

Place the rebars around the outer perimeter with a
concrete cover defined by the user.

(1) Distance between the concrete face and center
of rebar: Enter the concrete cover.

@ No. of Rebars: Enter the total number of rebras.

First of all, the rebars are placed at the corners

starting from left-top. Remaining rebars are

distributed to the side in proportion of their lengths. 34812, 336135 mm Select | UnSel | DSN!-‘«P| SMAP | GRID | Z00I
< >

Preview is shown in the work-window before applying.

http://en.midasuser.com Midas Information Technology Co., Ltd.
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0¥ Rebars: Change Rebar Pattern

General Section Designer (GSD)

- One pattern of rebars denote a group of rebars.

Change Pattern

o " Change all pattern to point pattern

Rebars of a pattern canét‘&)ﬁecmngteagargm@rted indivijdual | y.

pattern

modification in the rebar data in a pattern is applied
to all the rebars of that pattern. SelectPattem Type  |Line [

Select Pattern Mame Line1 -

- If we want to modify the data of a single rebar, at
first the pattern of the rebar should be changed to aoply | close
Point Pattern.

“WorkEar

Any

Add Mew Section
Change Pattern Mame | Rebar Properties - Point pattern fz|
del b b o Rebar Material | Class A
Model > Rebar > Rebar-Perimeter Pattern
RC | ol | |
. . Coordinate | o,0,0
Place the rebars around the outer perimeter with a B %’”";ij';“”de] 1 - 3y
concrete cover defined by the user. - [, 1:Section Mo s ‘ (mim) ‘ Rebar 4
|E| Rebar Matenal Property 1 _oES =00
o . [0 Shape 2 83 10 Ps
Select to change all the pattern to Point Pattern. 5[0 Main Reinforcement — 0 16e b
--[0 Paint 4 28 23 2]
) ) ar DialP5._ 4] 5 5 20 P5
@ Select to change a particular pattern to Point O Line — = = oo
Pattern_ IE A Delete 7 a0 145 ps TN
[0 Rectangle & 2 183 Ps
. . [0 Perimeter g 93
After changing to Point Pattern, open the Rebar table [0 Load Combinatian -
of Point Pattern from the Works-Tree by right click.
Any data in the rebar table can be edited.

Rebar data can be edited.

http://en.midasuser.com
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0Vi8 |Load Combination

Load Combination

Model > Define Load Combination

Sign Convention

- Clockwise moment about the y and z axes are
taken as positive. Anti-clockwise moments are taken
as negative.
-P is

taken as positive

Create Load Combination

General Section Designer (GSD)

= Excel compatible

- P ] Mz W Wz
A, || (HEEE Gl el ‘ (KR (kN-hr:'l) (kM) (kr:j;j (KR | (KR table.

1 LCB A 10000 10000 000 000 000 .

2 LCB2 5000 000 15000 0 000 000 000

3 LCB3 12500 20000 7500 000 000 000

4 LCB4 7500 10000 -15000 000 000 000

5 LCBS 000 -20000 -10000 000 000 000

6 LCBE 13500 30000 410000 000 000 000

7\LCBT 13500 17500 7500 000 000 000

8 LCB A 6000 12500 25000 000 0 000 0 000f

g LCcBg 13800 19600 23600 000 000 oodf
Close

6+z06 axis.

t owar ds

http://en.midasuser.com
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0lsY Design Options

Partial Safety Factors

- Partial Safety Factors for concrete and steel can be
entered as per Eurocode 2:04 for the calculation of
the Section Capacity.

- User-defined Safety Factors can be used to find
the Section Capacity as per other design codes.

P-M interaction curve

Options > Design Options
@ Gamma_c: Partial safety factor for Concrete.
(2] Gamma_s: Partial safety factor for steel.

(3) Alpha_cc: Coefficient taking account of long term
effects on compressive strength.

General Section Designer (GSD)

Design Option

Design Code |Euru:u:u:u:|eZ:El4

Capacity Factors

2amma_c | 1.5

Gamma_s | 1.15

Cancel

http://en.midasuser.com
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Step

06 ReSUIt: SeCtion PI’Opel’tieS General Section Designer (GSD)

Section Properties Section Properties X B, Section
Following Section Properties are automatically .
calculated: Value | Unit_|
Area 2. 700000e+005 | mré
_ Ay 1.8185626+005 | mné
I.  General Properties: Az 1 427 43Fe+005 | mrré
i Area [ 1.302551 e+010 | ™4
, [y 3.937500e+009 | ™4
I Shear Area (Asy, Asz) 22 2170000e+010 mm™4
I Moment of Inertia (lyy, 1zz) Cup 5.000000e+002 | mm
i Torsional Constant (Ixx) Cym 5.000000e-+002 |
i Centroid (Cyp, Cym, CZp, sz) Czp 2.000000e+002 | mm
Czm 2.000000e+002 | ram
YBar 5.000000e+002 | mm 00000,200000 mm  Select| UnSel | 05MAP|[ SNaP [ GRID v
[l. Section Modulus: ZBar 2.000000e+002 | < >
i Section Modulus 7 Top (Zyp) Zp 1.966750e-+007 | e
i Section Modulus i Bottom (Zym) Zym 19687508 +007 | mn?
_ : 'b y Zam 4.340000+007 | mrv?
I Section Modulus T Right (Zzp) Zap 4 340000e+007 | e
I Section Modulus i Left (Zzm) Angle 0.000000e-+000 | [dea] Y4
[y 3.937500e+009 [mm™4 | | 00 e o
L . Ipzz 2170000e+010 | rirm ™4 P
ll.  Principal Properties: = 1 44545324007 | mne
i Principal Angle Szz 3 3BRZA2e+007 | mreé
i Moment of Inertia about principal axes Close Czp
(Ipyy, Ipzz) y
. : o—
IV. Plastic Properties: N
i Plastic Modulus-major axis (Syy)

i Plastic Modulus-minor axis (Szz) Czm

< Cyp —>
Cym 5
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06 ReSUIt: |nteraCti0n Curve General Section Designer (GSD)

: Sectionl:l | Interaction Curve | Moment-Curvature | Stress Conbour 4 F
Interaction Curve
P |yt |30 |

Mode
- To generate the results: Check > Check Section ) CLEL & L e § =
. . . o
- We can see following interaction curves:
1. P-M interaction curve. P M
. . G e 0 | (kRY (kM-m])
2. My-Mz interaction curve. : 5 P : A T e
3. 3D interaction surface. | | Tl PSP NA=75 00¢ 2 | oo 24139
i 926.570 27949
L §75.144 3413
"""""""""""""""""""""""""""""" i 523267 34.472
i 770859 37120
______________________________________________________ | 7| Tissz: 39.375
' ' : : : : : i BE67.165 41.326
_______ | 9 | 614793 43.015
P-M interaction curve L RN 0 e
i i i i i : i L 514.155 45527
"""" AR i Shi 12| 47082 45112
H : 13 437.830 46.324
Result > Interaction Curve | | b 0 m e
: : : : : : : : : : | 15 | 352180 45.420
: : : : : : : : : ' 16 | 298347 43582
@ p-M curve can be seen for all the angles fromOto | oy A S R S 5l o ot oot
360 by 15 degrees. : : : : : ' ' ' : 18 | 175126 38,489
"""" O T e R A I T 13| 108448 34260
E i 37227 29119
--------------------------------------------------------------------------- : | 21| 35403 22 690
E i -115.411 15266
____________________________________________________________________________ ; | 23| -184.895 7981
2 i -238.305 1.389
i -244 793 0.612
Report | Close |
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Step

06 ReSUIt: |nteraCti0n Curve General Section Designer (GSD)

|nteractl0n CUNe Sectionl:1l | Interaction Curve | Moment-Curvature | Stress Conbour 4
T
Made \o,“ LCE 1
- To generate the results: Check > Check Section Cnge: 19326 x| CPMy O PRMz & loadCombnaton: NS T
Checking Ratio LCE 4
_ We can see f0||0W|ng |nteract|0n curves: 9/5“ Keep MIP constant " Keep M constant " Keep P constant LCE S
1. P-Minteraction curve. P My |z
2. My-Mz interaction curve. 0200000 00y ® | @ | S

BO3EEST.2 1479857 2 2170863,
4717960.0 -18059453 -23084397
4441537 7 -21075085 -27676401
4172481 1 -23731720 -29633019
3915427 1 26114394 -31212940
36640716 -28067617 -32727917
3HE192.6 -29721500 -34227734
F163267 .2 -31196036 -35744328
28919192 -32532353 37212491

? 26190154 -33632596 -38539321
11 | 236859373 -34331078 -39136043
? 2143396 6 -34700330 -39204616
13 1870451 .3 -34815966 -39179061
T 1790659.6 -347425589 -35999309
15 15581900 -34275377 -35518914
16 |1294937 2 -33188825 -37522103
17 | 99821029 -31254303 -37057480
18 |E74987 65 -28516296 -35631091

_____ [

welangigs | [ tacteae
v : U a0 528
M. A=193 261 Lo

3. 3D interaction surface.

SH50000 |----

450000 f---- - - TR P I

3850000
3050000

P-M interaction curve
2250000

1450000

Result > Interaction Curve
Bs0000
@ P-M curve can also be checked for all the load
combinations..

1]
-150000

-250000 —
19 | 315751 .84 -25024858 -353355557
(2) Checking Ratio for all the load combinations is 750000 - Rl |-FTE 12 RIS SRR
0 2 2 2 2 2 2 2 =2 5 = 21 | -4408905.5 -16357555 -25178536
| h & & 2 & § & & g & =g |

also shown. 2 2 2 2 2 =2 =2 =2 3 = 22 | -520507.3 11521192 15152424

g £ g g & g £ 3 ER-

= & § E § 8§ g

23 | -11513584. -65742964 10405755
24 | 1470346, -20026551 -20174650

- Checking Ratio can be calculated in three ways: 25 | 1573565, 1555001, 22824170
(3) 1.Keep M/P constant
Epor lose |
2. Keep M constant S
3. Keep P constant
O Adds the current diagram to the Report generated
in Excel format.

O
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Step

06 ReSUIt: |nteraCti0n Curve General Section Designer (GSD)

|nteractl0n CUNe Sectionl:l | Interaction Curve | Moment-Curvature | Stress Conbour 4 b
P |mymz| a0 |
Mode )
- To generate the results: Check > Check Section ® ol CoRMy O et S Load Combination
Checking Ratio
We can see followmg |nteract|on curves: ™ Keep M/P constant e,ﬁ‘ Keep M constank " Keep P constant LCE 4
- . g LCES
1. P-Minteraction curve. e P A
2 Mv-Mz int fi PO Gy | Gkem) [ ke
- My . Z1In e.rac Ion curve. : 5 5 ; 5 5 5 5 H=26.5TEY 1 |12225m  0s7 oo
3. 3D interaction surface. : : : : : : : -"§=19-34¢’§ 2 | 10185 14856 aen2
R A CTTTT A A [ o fal=i1 106, 3 | @esass 1328 0379
; ; 4 | s1284 21281 11079
----------------------------- | 5 | ssesT1 24071 11736
| 6 | 799838 26530 12309
____________________________________________________________________________ | 7 | 791883 28757 | 12739
: ; ; ; ; ; ; ! : : | & | Bs32s®  s0867 13128
. . 5 5 5 5 5 5 5 5 5 5 | 9 | Bo4se 32264 13am
P-M interaction curve [ T T T T T NG ' 10 | see4an 33528 13sE0
: : : : : : 11 | 513896 34414 14989
------- : : : : : : : 5 : 5 12 | 464297 34788 14242
Result > Interaction Curve ' ' ' ' ' ' ' ' ' ' 13| 425826 3aser 14251
|14 | ss0241  34me4 14957
|15 | 320884 33833 14225
@ P-M curve can also be checked for all the Load | .| 16 | 260478 3243 14027
bi . |17 | 195472 29819 13758
Combinations.. |18 | 126685 26797 13335
19 | 77z 22mmz | 12802
. . . . . o0 | 2542 18406 | 11766
@ Checking Ratio for all the load combinations is EIRT AR AR
also shown. | 22 | 148854 813 7736
23 | 2ot2m ams 4300
24 | 240128 0% 0520
- Checking Ratio can be calculated in three ways: | 25 I o
1Keep M/P Constant Report | Close |
(33 Keep M constant

3. Keep P constant
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06 ReSUIt: |nteraCti0n Curve General Section Designer (GSD)

P-M

H Sectionl:lo raction Curve | Moment-Curvature | Stress Contour 1 I
Interaction Curve .
MpFz a0 |

Mode \ef LZE 1
- h I . h k h k H \ [~ Axial Force, P {+ Load Combination : [ - L_E 2
To generate the results: Check > Check Section I
Checking Ratio LCE 4
. . . °‘(0‘ Keep My(Mz constant " Keep My constant " Keep Mz constant LEE S
- We can see following interaction curves: N\
1. P-M interaction curve. My Mz
_ . . [ L G . (kN-m) (kN-m)
2. My-Mz interaction curve. : : : : : ; : P Ret=0000 : T2 0000
3. 3D interaction surface. I R S e L 2| 1z 0ods
: 3 | 1100 1611
L 0.858 1.975
i 0.491 2182
i -0103 2282
L -0.562 2.236
i -1.019 2.284
9 -1613 219
My-Mz interaction curve 0] s 1985
L 2218 1629
i -2.39 0.956
Result > Interaction Curve = 0.0%
1 =237 -0.956
i -2.218 -1629
@cClichydm fiab. m
i -1.813 213
i -1.019 -2.284
(2) My-Mz curve is shown for the Axial force % §f§§ iizg
Specified by the user. Z 0.491 24182
i 0.858 -1975
23 1.100 -1.611
(3 My-Mz curve can be seen for all the load (24| 128 0343
. . 25 1.238 0.000
combinations. —
Report: | Close |
(4) Checking ration can be calculated in three ways:

1.Keep My/Mz constant
2. Keep My constant
3. Keep Mz constant
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0]6Y Result: Interaction Curve

Wiew Option

- To generate the results: Check > Check Section ‘@P'MC”“'E

Iv Shaw all
- We can see following interaction curves: MM Curve
1. P-M interaction curve. S o
2. My-Mz interaction curve. omad combaton

3. 3D interaction surface. P

General Section Designer (GSD)

Interaction Curve Pt | My SD\Q/

[v Select Axial Force :

3.9417%e+0 » | N

(™ Select Load Combination :

3-D interaction surface

Result > Interaction Curve
@ClicrDoont afb .

@ All the P-M curves can be seen at the same time.
P-M curve for the selected angle is shown in red.

@ All the M-M curves can be seen at the same time.
M-M curve for the selected Axial Load is shown in red.

@ The member forces along with the corresponding
capacity can be seen for the selected load
combination.

@ The Capacity Ratio is shown for all the load
combinations. The ratio > 1 is shown in red.

Loac

Combination

Mame

Ratio

P-hiy

P-tiz

P-hilyihiz

http://en.midasuser.com

LCE1
LCE 2
LCE3
LCE 4
LCES

1.667
0.740
0.529
1.082

0.000
0.740
0.529
1.082

1.667
0.740
0.529
1.082
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0] Result: Moment-Curvature curve

Moment Curvature curve

Result > Moment T Curvature Curve

OR

Cl i c IMonoent-Ciirvatureo t
@ Enter the Neutral Axis Angle.
@ Enter the Axial Load.
©®Enter the value

the curve will be drawn.

(4) Apply.

. Concrete Meutral Axis Rehar
o Meutral Axis Angle: 'ﬂi Fort S (i) Strain() Curvaturel Hemeri0
NS 1 0.000000 0.000000 0.000000 0.000000 0.000000
e Axialload, P ( kN ) |0 ] 0.000003 0957124 -0.000227 0.001244 2665512 256
3 0.000055 01.845000 0001353 0.007776 15675272 638
ab. /Max"““” Strain 0.0035 4 0.000168 0.925000 -0.001904 0.011198 21228150750
o apply s 0.000524 0899642 -0.005130 0031106 24652442 396
\./—‘ g 0.000790 0895000 0006173 0037633 24645343 784
Skrain
Moment Curvature Curve
Aximl load = 0
MNeutral Lxis Angle = 0 Strain Diagram
I I G 000062434
E.6e7 T |
- =~ (5 )
afto wiidha x | mem; St rai no
2.ze7 -] 40011198, 2122826+007]| /
ze? ,?r
-é- 1.5e7 JH{
é’ 1l.6e7 J'(
I 1.3=7
=]
S 1.ze7 R:-0.00513013
=
17
Point Mumber : 4
Geb
Concrete Strain @ 0.00062434
Beb Rebar Strain : -0,00513019
deb Meutral Axis Depth ©  0,899642
Zeb
o
o 0.1 0.z 0.2 0.5 0.6 0. 0.8
Curwvature; ;10001 fum)
|
Report Close

General Section Designer (GSD)

Sectionl:1 | Interaction Curve | Moment-Curvature | Stress Contour

Curve Options

http://en.midasuser.com
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0]8¥ Result: Stress Contours

General Section Designer (GSD)

Stress Contours

Result > Stress Contours
OR
Cl i

c IstresCoritoursd t ab .

@ select the Load Combination.

@ Check the maximum & minimum values.
® Select to see the rebar stresses.

@ Add to Report

Sign Convention

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

composite ssction.masi 1 | Intsraction Curvs | Moment-Curvaturs | Stress Contour }

Load Combination:

IEH

"Stress Result Summary

;I;I‘

Wiew Option

Included Yalue

w RC
* Contour ¢ Mesh

\orvaue

Sig_max =  0.0120688 Sig_mix = -0.0564518
st x= 0342658 st x= -0,175875
\ / y= -0.0463525 y= 0170759

W Steel
# Contour € Mesh

v Rebar

Static

¥ Show MaxMin Value

Rank Value type ———————————
’V @ Exponential (" Fixed

—

Decimal Point

MM -0.058

)

MAX 0.012

AKX 3 35e-003

2.12e-003
8.91e-004
0.00e+000
-1.57e-003

-2.79e-003
-4 02e-003
-9.25e-003

-6 48e-003

-7.71e-003
-8 93e-003
-1.02e-002

WIM

hAX 263170

MIN: -283 525

MIN

A -2 83e+002

-2 83e+002

-2 83e+002

-2 83e+002

-2 83e+002

-2 83e+002

-2 83e+002

-2.63e+002

-2 84e+002

-2.63e+002
-2 83e+002
-2.83e+002 MIN: -25 781

MAX -0.809

MAK -8.09e-001
-3.08e+000
-5.35¢+000
-7.62+000
-9.89e+000

_ -1.22e+001

_-1dde+00t

_-1.67e+001
-1.902+001
-2.12e+001
-2.35e+001

-2.58e+001
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0]} Result: Report

enerating Repo

-Report in MS-Excel format is generated on clicking
[Report] button in any of the result pages.

-It is saved in the same folder as that of the model file.

- Any item can be added to the report by clicking the
[Report] button.

General Section Designer (GSD)

i mg = R &) Sectionl_Sectionl - Microsoft Excel - B X
- Home |Insert | Page La}| FormuIE| Data | Review |V\ew |Add-Ins | Acrobat|® - 5 X
== X | |anal - = o, A ¥ - 47
T [z u-as @ o
Paste & A Alignment Number || Styles | Cells
- R | 7L
Clipboard ™ Font 4 )7 Sectionl Sectionl - Microsoft Excel - = X
| 521 - (2 Home | Insert Pagelayout Formulas Data | Review View  AddIns Acrobat @ - = X
AlB|C|D| E|F|G|H “'*j % | aral w1 - Sf ||General = A7~
1 |Property Gy BT U-||A A -8 -% s 3~ #-
2 Paste &' A
3 1. Material - [ E S A H9-t-13 )+ Sectionl_Sectionl - Microsoft Excel Pict... - = x
Clipboard ™= Font ]
4 Concrete = Home|| Insert | Fage Lay | Formula | Data | Review | View | AddIns | Acrobat | Format | @) - = X
5 fok [ Al - (>
6 Ec = ¥ s Al = - &
7 Poisson’s Ratio B CID|/E FIG|H B 3 |- % 2| 8- 4
] ‘Weight Density 1 |Curve Paste - -
9 Nonlinear Property 2 - = (=2 g ¥ - & - (& 7 Sectionl Sectionl - Microsoft Excel - = X
Fi a
10 3 |Mode Load Combination || S/EBeard ™ - Home| Insert | Page Layout Formulas Data Review View AddIns Acobat @ — = X
Reb i i —
E fys ar 4 Checking Ratio ‘ Picture 1 [ “} [t T = = oenear - 5 - A0
13 Es B AlB CIDIE|F | g ffs oA B8 - o] @
14 Nonlinear Froperty z Moment-Curvature 5 To-a- |[E P v 3
15 T N | A Clipboard = Font () Alignment || Mumber Editing
18 2. Section eutral Axis e =
17 9 Axial Load, P | Af £ Stress
18 10 Maximum Strain AlBICIDIE[F[GR[I[J[K[L[M[N]O[P|Q[RISI}
19 11 1 Slr.ss
o
20 12 g
21 13 400004 3 Load Combinaton = LCB4
22 4 Rank Option = RC O Steel X Rebar o]
23 350000 5 Normal Stress  (N/mm?)
24 6
25 3o000¢ 7
26 3
27 E 250000 g
28 £
29 z 10
20 & 20000 1
3 £ 12
2 = t1so000f 13
23 As 23 14
34 24 1o000f 15 L
35 I.General 25 16
3% Area 26 sooog 17
37 Shear Area (y) 27 18
38 Shear Area (z) 28 19
39 e 29 20
40 vy 30 21
41 lzz 31 22
4 <+ ¥ Property - P-M Curve | 37 gi
Ready | 28 Curva
4 4+ M| Property | P-M Curve ~ Mo| 59 State (1000] 25
i 30 Crack g?
3 Yield(Initial) o
32 Yield o
27 | ltimate
HAr ¥ Moment-Curvature | 30
Ready | 2
32
99
W 4 b M| " Moment-Curvature | Stress ~ %7
Ready |
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