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1. Shell Design as per Eurocode
« Shell design as per EC2 (BS EN 1992-1-1:2004) is supported.

« Design and Checking for axial force, bending and shear can be done.

Shell Design

Step 1. Define as a shell element Step 2. Define the layer of Rebar and Thickness Step 3. Run Shell Design and Checking

Define Sub-Domain Slab/Wall/Shell Rebar for Checking ==

Member Type

Domain Slab/Mat wiall TypeName:  5L1 Slab/Wall/Shell Load Combinations..,

Mame 1
Design Criteria for Rebars...

Mu: Serviceability Load Combination Type...

Element List : 78 91 127 142 174 176 130 200t0233by 11 207 216 218 242 243 245 247 :
Shell Slab/Wall/Shell Rebars for Checking...

Layer

Element Type Flate

Sub-Domain Name

Mame 51 Slab Serviceability Parameters...

@) Top-Dir.1 Bot.-Dir. 1 Top-Dir.2 Bot.-Dir.2
Member Type [None Slab Flexural Design...

Basic Rebar P12

Rebar Dir. (CCW) EE-,EE Slab Flexural Checking...

Mat Add Rebar 1 MOME w [ @ 0.000000 -
e — AdRbar2  (poaEa)

Cover to Rebar Center : 0.026

S5lab Shear Checking...

S5lab Serviceability Checking...

| Use Model Thickness

Parameter for Sandwich Model Cracked Section Analysis Control...

Basic Rebar for Slab/Mat/Shel

Top-Dir.1: P12 @ 300 Consider Iteration for Optimal Design Perform Cracked Section Analysis
- . . £ AL
Top Layer Thickness 0.2 ) .
300 Wall Design...
Bottom Layer Thickness 0.2

Bot. -Dir.1: P12 @
Top - Dir.2: P12 @ |300 - Wall Checking...
e :

0

Bot. - Dir.2: P12

300

0.001 £=% Shell Flexural Design...

Rebar Material for Monlinear Analysis £=t Shell Flexural Checking...
0 [ AddReplace

£=F Shell Shear Checking...
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1. Shell Design as per Eurocode

Shell Design for Flexure

Result for Rebar

[Shell Flexural Design v]

In Rebar option, the followings are
supported.

Load Cases/Combinations

|ALL COMBINATION -] &

1. Axial Force of Members

2. Shear Force of Members

3. Rebar Stress

4. As_req (mm2/m)
(Required reinforcement)

5. Rho_req

Design Force

'@ Element ) Avg. Nodal
@ Element T Width |1

Display Option

e 6. Rebar Arrangement

7. Design Ratio

‘ @ Rebar (Dir. 1) ) Rebar [Dir.Z)‘

) Concrete

Results Table

(Area ratio of Required reinforcement)

Gen 2018 (v2.1) Release Note

Result for Concrete

[Shell Flexural Design v]

In Concrete option, the followings are
supported.

Load Cases/Combinations

[ALL comemaTION -] &

1. Axial Force of Members

2. Shear Force of Members

3. Principal Compressive Stress of
Concrete

4. Design Ratio

Design Force

@) Element ~) Avg. Nodal

@) Element Jiwidth |1

Display Option

) Top _) Bottom @ Both

_) Rebar (Dir. 1)

Concrete

_) Rebar (Dir.2)

Conc

fid fid
(kMN/m=) (kM=)

fid ftd Sig_cd sigcdlim
(kM=) (kN/m=) (kM=) (kNSmE)

5§720.27 803.63

1155.22 743.08 : 28.70 4000.00

139.52 771.16

28.18 721.21 , 3855.31 4000.00

571482 B808.63

1148.37 743.06 13.97 4000.00

139.39 771.16

28.01 T21.21 . 5856.79 4000.00

2552 12 B808.63

52462 743.06 69.69 4000.00

7295 771.16

12.80 T21.21 304047 4000.00

3092.07 8038.63

630.71 743.08 27.22 4000.00

P [ B3| B3| || B3 R R
69| 00| ~i| || | bR

To.42 77116

15.38 21.21 3163.41 4000.00

MipAS
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1. Shell Design as per Eurocode

Shell Design for Shear

Result for One-Way Shear Text Output for design results

. [ MIDAS/Text Editor - [MeshedSlab]
- In One-way shear, the followings are (5 Fle Ede View Window belp
DEHSRE &0 E #a @Al rEEDDNER| 2
Load Cases/Combinations supported. oot

[ALL COMBIMATION v] E] :;:§ [[[*11]1 MESHED SHELL SHEAR MAXIMUM RESULT DATA : DOMAIN 1-S01.

loo0s4

’Shell Shear Checking

1. V_Ed for One-way shear e
. . 100047 * SHEAR SHEAR MAXIMUM RESULT

Design Farce 2. Shear Resistance for Concrete e -t

@) Element () Avg. Nodal 3. Resistance Ratio pooso .-lg:;m;:un:ui Parameters.

100052 . Node No. : 8

lovosa CLCB Mo i 1
— lovoss _ Materials : fck =  36.0000 WPa., fyk =  275.7904 WPa.
1000 o0ose. . Thickness : t =  200.0009 mn.

- 63.5088 mm., 0T - 63.5008 nn.

@) Element ) Width
looose. . Covering : dB
o007

loooss. . Ctalculate the principal shear of the inner layer.
Lisplay Option loooss - U_Edz = 9.7635 N/mn.

loooso. . U_Edy = -157.1492 N/mnm.

" loooa1 . U_Edo = SQRT[ V_Edx™2 + U_Edy"2 ] - 1574485 N/nn.
Type of Display ooos2 _ Can(Phio) - U_Edy/u Edx = 161051

jooos3 - Rhol = Rhox*cos(Phie)"2 + Rhoyxsin(Phio)"2 = 0.0200
¥ contour  [) #Legend [LJ 0000+ (Fnie) ysin(Pnior
loooes . Calculate the design shear resistance without shear reinforcement.
D"."E|UES E] loooos Sk = HIN[ 1.0+SQRT(200/d}, 2.0 ] = 2.0000
loooe7 . C_Rdc = 0.18/Canma_c = 0.1200
looose . sig_cp = MIN[ H_Ed/fc, 8.2xfcd ] - 0.0000 HPa.
loooos
@ vV Edo loooro - U_Rdcl = [C_Rdcxkx(100xRholxFck)”(1/3) + 0.15xSig_cpl=d = 112.0376 N/mm.
L looo71 . U_Rdc2 = [0.035xKk"(3/2)xSQRT(Fck) + 0.15%Sig_cp]*d - 60.4311 N/nm.
i lovor2 . U_Rdc = HAX[ U_Rdc1, U_Rdc2 ] =  112.0376 N/mn.
_| Shear Resistance looor3 . RatU = U Edo 7 U Rdc = 1.4053 -—> NOT ACCEPTABLE 11t
looors . U_Edo > U Rdc ---> Shear reinforcement is required.
Resistance Ratio ooore . .
- lovozs . Calculate the required shear reinforcement.
looorr . Theta = 45.0000 (deg)
{00078 -z =m898.9d = 122.8500 nm.
looors . Asw/s,req = U_Edo / (zxfywdxcot(Theta)) = 8.0053 nn*2/nm.  ( 5.3442 nn“2/m.)
loooen

Results Table el | E(=
Ln 26 /79, Col 87 NUM

Shear Force Resistance

Sub-Domain

V_Edx W_Edy _Edo _ V_Rdc _Rds

(kM) (kMN/m) (kM) (kN/m) (kN/m)
4470 1.76 4473 . 11778 0.00
4310 176 4314 _ 11778 0.00
4310 0.00 4310 12637 0.00
4470 0.00 4470 126.37 0.00
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1. Shell Design as per Eurocode

Design Concept of Shell Design
* Shell or plate element subjected to membrane forces Nx,Ny,Nxy + flexural forces Mx,My,Mxy

* Resisted by resultant tensile forces of reinforcement + resultant compressive forces of concrete

Outer layers resist
bending moments
+ membrane forces

Inner layer resist

the transverse shear
Slab components
Figure LL.1 — Shell element Figure LL.2 — The sandwich model

7 /25
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1. Shell Design as per Eurocode

Procedure of Shell Design

Check plate force by analysis : Get from ‘Plate force(UL:UCS)’ tap of Plate Stress Table

Crack Checking

Cracked v

Define Sandwich model

Uncracked Section

v

Calculate Membrane Force Import Sigl, Sig2 from result table

Calculate stress of reinforcement and concrete No

T

Define Rebar Arrangement Comp, strength Comp, Sffij’”gth
= IC

1+3.80a
(1+a)?

= 0.85f4

Calculate strength of reinforcement and concrete

Stress < Strength =2 O.K. Comp, strength > Design stress = O.K.

MibnS 8 /25
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1. Shell Design as per Eurocode

Procedure of Shell Design

Crack Checking

J J 1
o= (r‘—22+ 2£+ f—1-1<0 > Uncracked, If$®>0.0, Cracked

_f[-m Jem cm —— — T

I
XF ree-Edge Ply Interfaces

Y

o Fiber Free-Edge

where: Orientation

[1
Jo= %[(0'1 - 0)? + (o, - 0'3)2 + (05— 0-1)2] A=¢qcos Laur cos(Cy ct1~‘.39):| for cos36820

T 1 . i
Jy= (01— 0,) (0= G.) (a3 T.) A=cqeos [g*gdl cos(—Cpcos 36‘” for cos36<0

li=01+0,+ 0y g |
37kt Differential
For thin laminates Stress

343 /g Oz=Tyz=T,=0 | o Flemen

a,= oy + o + 03)/3

1 c0s36=
“Tona 2 Js/?'

ol = Max. [oX%, ay] = Max. [Fxx, Fyy] 1

_ _ A= o709 Plate Stress (UL : UCS) Table
o2 = Min. [ox, ay] = Min. [Fxx, Fyy] ’ ' '

— S . 2 Fax Fyy Fxy Frax Fmin
03=0 2 1-6.8 (k-0,07) {kM/m) (kM/m) (kM/m)

Jetm 218 | cLCB1 F ~0.083 -1.408 17,634
f 218 | cLCB1 -18.198 i -0.319 -0.867 -18.203
Jem 218 | cLCB1 17152 ] 0275 -0.859 7457
218 | cLCB1 17152 ] 0.152 -1.859 17.154
218 | cLCB1 18198 ] 0.108 ~1.859 18198

k=

<[+ |\_Pete Force(l) A Plate Force(G) A Plate Force(ULLocal) A Plate Force(UL-UCS) A F

MipAS 9 /25
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1. Shell Design as per Eurocode

Procedure of Shell Design
Define Sandwich model

|| Consider Iteration for Optimal Design T
Use ‘0.2*h’ as default value.

Top Layer Thickness

Sandwich Thickness
If check on “ Consider Iteration for optimal design”, ——— e - )

layer thickness will be calculated automatically.
if it does not converge, Limit Thickness will be used.

——> [¥| Consider Iteration for Cptimal Design

Limit Thickness of Top Layer

Limit Thickness of Bottom Layer

Figure LL.2 — The sandwich model
Mumber of Iterations

Convergence Tolerance

Calculate Membrane Force

The geometry of sandwich element has to be known to compute the membrane forces (Nxk, Nyk, Nxyk).

M M
N.=N% Zx N -N& T
a a a a

a, M, a M,
N,=Nt——~ N, =N L+

at ¥ b ¥
a a a a

M. M.
G “» N N L o

a a a a

10 /25
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1. Shell Design as per Eurocode

Procedure of Shell Design
Calculation of Sandwich Thickness for Optimal Design - 1

N, .N.N, M .M .M / _
h.d,.d, y : { )
T_ Yes @. No fe
."i"--._,_____ I A t
[+
M=M, M=M, 17w
d; -
N= 1‘\": N= }'\F}_ I ! . N
I I ¥ e?I
M compresses ‘
top fiber
Define Comp. / Tens. by sign of moment LN EL" kE=b_j=t
_ . | |
k=compression layer ¥
j =tension layer Cal. of Resultant moment, M, M, Eq (10) —> M,=M-Ne; e=d;—hn2
put = M,
Hoar,

OE\NN AL | € Eq- (11) |—> M, =c, fc(d,-—cz"j.
¢, =d, 1 ymax[1.0- 24, 0))

C,o . 1st estimation of ¢,
C, : the depth of the compression block

11/25
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1. Shell Design as per Eurocode

Procedure of Shell Design

Calculation of Sandwich Thickness for Optimal Design - 2

Membrane force in compression layer.

C h—c,
a= j—?k, a, = 2k

. d;=a-a,

¢ Eq. (11)

Gen 2018 (v2.1) Release Note

v

a M
a

X
X

a=d, —c, /2

7
a,=(h-¢)/2

N,.N, N Eq(l)

Compression Force of Concrete .

When Ny <N, | ¥, <N,

1 1 2
Jvck = E(‘[ka + JYL-I( ) - 5 \j( vak - NJ'k } + 4‘N.|j'k

When excluding N, <-|N|. N, <N,

N, = ‘Nka ‘[Ianaf;T +cote, )

MipAS

v
N, Eqs.(4) or (8)

v

[

¢ Ea@) |— =

No

k=compression layer
j = tension layer

Change the estimate of ¢,

N,

cl

.

¢ = Cro

Yes

N,.N,.N,, Eq.(1)

12 /25
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1. Shell Design as per Eurocode

Procedure of Shell Design

Calculation of Membrane Force in tension layer and Required Rebar Area

}\Tﬁ 2 ‘hrr_'.J. 2 ‘:l'rrj._'.J. Eq' {1}
v

- Calculate Comp. forces in reinforcement in compressed layer.
1""::.;;:“@ Eqs.(2) & (3) In Gen, Ignore Comp. forces in reinforcement (Required rebar Area by comp. is 0)
# Ny =N, +|N_, [tana,

N.=N, +‘Nw‘c0t a,

vak

J-',":irl._l = J"I-'I - J-',":Fm
NL; =N —-N, Calculate membrane force in tensioned layer.

N, =N,-N,

!

N,_.N_ Eg Q) &Q)
N, Eqgs.(4) or (8)

Calculate tension forces in reinforcement in tension layer.

\ 4
A =N

req,x

xaj ! fyd
Calculate required Rebar Area in tension layer.

Areqy = Nyaj / fya

13 /25
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1. Shell Design as per Eurocode

Procedure of Shell Design

Calculate Force of reinforcement(Tension Layer) and concrete(Compression Layer)

[ Nyyiel
Ny <IN Ny 2N, E“ N Ny 2N | Ny >[N |
Ny = i a, =45°
ak:arctan[‘nyk‘J Nxak:ka+‘nyk‘cotak:ka+‘nyk‘
~ Ny | Ny = Ny + [N, [tan @, = Ny +[N,,,|
Ny = Ny [Ny [ tan o, Ng =[N [(tan &, +cotar, )=2N,,, |
Ng =[Ny |(tan &, +cotar, ) N
--------------------------------------------------------------- e Ny
Ny <N Ny <N | Ny <N Ny =N,
Ny = Ny =0 N =0
N, :%(ka + Nyk)—%\/(ka —N,, f+4N2, o = arctan{— Ny }
Ny = Ny +[N,y, | coter,
Ng =[N,y [(tan z, +coter, )

Nyaks Nyax : tension forces in reinforcement placed in x and y direction in layer k

Nk : Concrete compression force in layer k

Y/

MipnAS 14 /25
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1. Shell Design as per Eurocode

Procedure of Shell Design

Modification of Tension force by considering the location of rebar

Distance from center section to center of outerRebar
Distance from center section to center of sandwich thickness

_ 168.71:67 +229.47(-80)
B 398.18 B

—17.72 mm

*

The actual positions of y reinforcement in top and bottom layer are =, =53 mm and

. =-23mm. the corresponding tension forces at those levels, N*.vm and N*_‘.ab, can be

= yab —

obtained from: All the measurements i mm

=27.68 N/mm

=370.50 N/mm

15/25
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2. Modeling for Drop Panel and Column Capital

Drop Panel : Node/Element > Flat/Plate Structure > Drop Panel

Step 1 : Define Drop Panel Step 2 : Assign Drop Panel Step 3 : Apply Auto-mesh

B [ssign brop Pane TN B

Mame Add
.0

Add/Modify Drop Panel Cption

[Auto—mesh Planar Area v]
v

[.f-‘-.saign Drop Panel

tesher

Vet

Mame : dp_01] G Add ,.-"' HED|EIEE Delete 333, 315, 321, 3

Description : Type  |Quadrilateral -

Shape Drop Panel Marne [[1Mesh Inner Damain
= !
Bl . Bl B2 dp_ E] [¥] Include Interior Modes

B2 @ Auto ) User
' H2 q A
[¥]Include Interior Lines
Node l“l | Apply || Close | @ Auto © User
3 [¥] Include Boundary Connectivity

H1

HZ

[¥] Thickness 0,5 m  (Including Slab Thik.) i y - ) - f'_ﬂesh Size _
[ &ngle i [deg : : Ay 2 @ Length ) Div,

Froperty

[ Ok ] [ Cancel | [ Apply | T ey e . Element Type E]
s s Material 1 [:]
Select Columns Thickness 1 [1:0.2500 ~..]
and Click ‘Apply’ Domain

Marne 3 E]

When modeling a slab by ‘Auto-mesh’ function, [C1Delete Boundary Line Elern,
. . g .
the defined drop panel generates automatically. L3 Eubdivide Sy Line S,

MibAS 16 /25
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2. Modeling for Drop Panel and Column Capital

Column Capital : Node/Element > Flat/Plate Structure > Column Capital

Step 1 : Define Drop Panel Step 2 : Assign Drop Panel and run “Auto mesh” Step 3 : Apply Auto-mesh
Define Column Capital @ Im_ _

N Add
Con 01 [.-’-‘-.ssign Drop Panel ‘,] [Auto-mesh Planar Area ][

Cap_02

—

] Mesh
Add/Modify Celumn Capital Option EEEy

. . Method
@ Add / Replace () Delete

333, 315, 321 327

Drop Panel Mame Type  |Quadrilateral -

Location _ _ dp_01 - E [[Mesh Inner Domain
@ Top of Colurmn ) Bottorn of Colurnn ) Bath Include Interior Modes

Shape & Rigid Link @ Auto ) User
E1 0.25 Bl . B2 [ Apply l [ [¥l Include Interior Lines

B2 0.25 . i . . @ Auto () User

i 02 . * . * Yy — . * . ) Include Boundary Connectivity
' Aute-Mesh considered-stze of column capital- ,
Ho 025 . n * - . . . tesh Size

Description :

@ Length ) Diw,
[¥] &uto Rigid Link @

Froperty

[ OK ) [ Cancel | [ Apply | . Element Type [Plate  ~[..]
.’., Material 1 [1:C21  +|[.]
o o ) > Thickness 1 [1: 02500 «|[.]
Rigid Link is defined for nodes
. o Dornain
of column capital automatically .
. ; Mare 3 (]
When modeling a slab by ‘Auto-mesh’ function, [C1Delete Boundary Line Elem,
It is considering size of column capital and " [v]Subdivide Boundary Line Elem.

defining the rigid link for nodes in column capital ) .

MibAS 17 /25
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3. Construction Stage Analysis considering Material Nonlinearity
- Construction stage analysis with material nonlinear is supported

- Plastic model for material can be defined in dialog box of ‘Plastic Material’ and ‘Material Data’

Setting for Construction Stage Analysis with Material nonlinear

Step 1. Define Plastic Material Data

Add/Medify Plastic Material

==

MName

Model

FCoM]

Concrete-Damage -

Plasticity Data
Diliation Angle
Eccentricity
fboffco

K

30 [deg]
0

116

Viecosit] Materizl Data

Compre| General
Material 1D
Tensile
Elasticity Data

Type of Design

Conc(CMD)

Steel

Standard

DB

Concrete

Type of Material
® Isotropic

Standard | KSCE-LSD15{(RC) -
Code
DB c3o -

thotropic

Plastidity Data

Plastic Material Name COM

Concrete

Thermal Transfer
Spedfic Heat

Heat Conduction

Damping Ratio

Inelastic Material Properties for Fiber Model

kealN-[C]
kealfmm-hr-[C]

0.05

o

Step 2. Define Material Nonlinear

Step 3. Define Construction stage analysis Option

Monlinear Analysis Control

Monlinear Type
[] Geometry Nonlinear

Tteration Method
(@) Newton-Raphson

Mumber of Load Steps :

aterial Monlinear

() Arc-Length (7 Displacement-Control

Maximum Number of Iterations/Load Step :

Convergence Criteria
|:| Energy Morm :
Displacement Norm :
|| Force Morm :

Load Case Specific Monlinear Analysis Control Data

(558

1
5

0.001
0.001

0.001

Load Case

Remove Monlinear Analys

Iteration Method

Linear Model

(Max. for sig_eff =2.5N/mm?2)

Construction Stage Analysis Control Data

==

Final Stage

(@ Last Stage () Other Stage

Analysis Option

Analysis type [Mater\al Monlinear Ar '] [ Matl. Monlinear Anal. Control
N L = = = 1) 0 o =~ e 8 111172 ) = 3

Incude Time Dependent Effect Time Dependent Effect Contraol

Cable-Pretension Force Control
(@) Internal Force External Force

(@ Add Replace

Composite Section
Calculate Qutput of Each Part

Load Cases to be Distinguished from Dead Load for C.S. Output

Load Case : Ldcl Load Case

Initial Tangent Displacement for Erected Structures
@ al Group 5G1

Remove Construction

Material nonlinear Model
(Max. for sig_eff =5.4N/mm?)

18 /25
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4. Addition of artificial earthquake generation function of dynamic analysis

« Spectral load and time history load used for dynamic analysis (Response Spectrum Analysis and Time History Analysis)
can be generated as artificial seismic waves.

- It is possible to apply dynamic load with various variables through artificial earthquake generation referring to Design
Spectrum according to country code.

artificial earthquake : Tools > Data Generator > Artificial Earthquake — .

Functon Name DataType Graph Optns

[FLRO1596 DESIGN & Normalized Accel, I xaislogscale [~ Y-axislog scale
Design Spectrum

Envelope Function

0152247

e Time [ 2= P
Generate Design Spectrum ﬁ Add/Modify Artificial Esrthquake [ LevelTime — o.ezuar
Function Name Data Type Graph Options Total Time I o raze7

Design Spectrum |KBc(2009) - FURO1356 DESIGN % Normalized Accel. [ Xaxislogscale [ Y-axis log scale o.1azenr

Generation Options
0122207

KBC(2009) | L) e l 3| | v e :
i 82347 Max. Accel. 0
Design Spectr; KBC(2005) Ervelore Forcion s o e ]

KDrea Lqrdjl ZDDD) e 2 Damping Ratio 0.08
Seismic Zone  |Korea(Arch, 1992) =z [ 2 s

e SKDrea(Bridge) Level Time [ s s
52347 Graph Type:

‘one Factor (¢ LBB%z(olgg%SCE?-QS) S —r - F:DEKV:WGWW

FEEEs usc(ss-gt; Generston options — B

NBC(1995 = sezuses

Fa |1.36 Eurocode-8(2004) Max. Iterations 2 2387 o T

Fv [195 Eurocode-8(1996) Design V. Acceli | 0

Eurocode-8(1996) Elastic ooE

China(GB50111-2008) Dampng Ratio "

China(GB50011-2001) .

China Shanghai{DG108-3-2003) Gt ot T it i

Response Mod Ch@na[JTJDD‘}-BQ) CeiifiE= 00423465 Add/Modify Artificial Earthquake

Coef. (R) China(JTG,T B02-01-2008) & spectumGraph @ TS

h' = Function Name Data Type Graph Options
China(GB111-87) " Acceleration Graph (@) = EURO 1336 DESIGN & Normalized Accel. I~ X-mislogscale [ Y-axislog scale
Japan(Arch. 2000) o_o12846:

Japan(Bridge2002) o O v e = AR B Desin Spectrum

Taiwan(2006) z s s 1 8 s Envelope Function
Max. Period |TaiwanBra(83) Horizontal = e g == o.osise8
TaiwanBrg(89) Vertical [ I, 1 WO Level Time s o.otsest
151893(2002) R e
QK | Cancel | |EL1RG 1996 DESIGN: Soil=A go=5.0 Kd=1.C Data Export | OK | Cancel ‘ Apply Generation Options o [;“FH

Max, Iterations 2 - ©.00146615
Max. Accel.[q] 0 S
e . epe . Damping Ratio 0.05

Design Spectrum Generation of Artificial Earthquake

Generate Acceleration H

Graph Type

0.152387

€

Pesis

Desc. [EURO1996 DESIGN: Sol=A G0=5.0 Kd=L( Databxport | ok | cancel

Spectrun Data

Importance Fa| 00823485

00523485

o.0ee88L

€ spectrum Graph
(% Acceleration Graph

Time

Desc [ELRO1996 DESIGN: S0il=A q0=5.0 Kd=1.0 Data Export | Cancsl
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5. Reinforcement data interchange between Gen and GSD
- Addition of the function to link rebar input data to Gen column with GSD.

« Improvement of GSD design process (Interaction Curve and Moment Curvature Curve) through convenient
reinforcement input function of Gen.

Designh > RC Design > Beam Section Data for Checking

Designh > RC Design > Column Section Data for Checking

Rebar input in Gen Reinforcement data interlock between Civil and GSD

Modify Column Rebar Data [=] (2. midas GSD Ver. 260 - [C:\Users\yiseo. MIDASIT\Downloads\Section View *] - [Section View : Sectionl]
P — o [ Create Sub Section @ File Model Load Design Results Option Link Help
1 Eec. - NDEd 2-- e aser HMedaa @AE T - F o

: Interar .- Comil: Section View : Sectionl

A

A

51t0975by84 52t0976by84 53097 Add New Section

m Calunn/Brace Property Element | 75

ne
( General Section Design

@_,- Works (Pre Mode)
2 [ Material

2@ Rc:

[E 1:Gen_C40/50
[ Steel

SR Section

-1 Section1
Numbers =[O Materal
Main Rows 3 RC :Gen_C40/50
Cormnet [ Rebar Material Property : None
=[O Shape

an

i\

A
l—_‘

W]

AW

i/

Tiest End(l &J) [E 2:500¢500 (RC)

Spirals — =] ig__lampgn:'\trdumemem
[ Line
Concrete Face to Center of Rebar(do) : 0.0635 \E‘ Rectangle
Type of Hoop Rebar : @ Ties (©) spirals =[] Perimeter
- [O Perimeter1. Rebar DiaiF22)
[Hoeti Figure a Lna.lj:‘cumhmamn
Endi ) St £ Gen_Edge Column
z z - Material
[ RC :Gen_C40/50
|3 Rebar Material Property : None
1 = Shape
t j d t j 4 [@ 1:Gen_Edgs Column (RC)
=] Q Main Reinforcement 0.291,0.219 m Rebar Area = 0.005 m? -
O Point ] i »
O Lne
[d] Rectangle
[E1 Perimeter Select the load combinations in the midas Gen or Civil. ( -
=-[E Load Combination Creating midas G5D data has been completed
[ 1:gLcB1_75_1 [Exror] Select a shape.

[ AddRepace | [ pelete ] [ close O 2gLce1.75.

g0
Ty /

N

=z

Ba i
n

Ready

[#] same Ties/Spirals Rebar Space at End and Center

« .
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midas G€N |

6. Revit 2018 Interface

* Using Midas Link for Revit Structure, direct data transfer between midas Gen and Revit 2018 is available for Building Information

Modeling (BIM) workflow. Midas Link for Revit Structure enables us to directly transfer a Revit model data to midas Gen, and
deliver it back to the Revit model file. This feature is provided as an Add-In module in Revit Structure and midas Gen text file
(*.mgt) is used for the roundtrip

| Functions | Revit<>Gen |

= File > Import > midas Gen MGT File

Structural Column <>
= File > Export > midas Gen MGT File Beam <>
Brace <>

User-defined Section Mapping

Revit Family Name:

Revit Type Name

Civil Code

civil Shape

Civil Section

Name

Mapping Method
HAME

Flangia larga ad A-Pilasio

HETOOA

L)

HEATOO

NAME

Flangfa larga ad H-Pilasiro

HE120A

NI

HEAI20

NAME

Flangia larga ad H-Filastro

HET40A

NI

HEAT40

NAME

Flangia larga ad H-Pilasiro

HETE0A NI

HEAIBD

Flangia larga ad H-Filastro

HETE0A NI

HEATG0

NAME

Flangia larga ad H-Pilasiro

HEZ00A NI

HEAZ0D

NAME

1
2
3
4
5 NAME
3
7

=

Fren]

__Flangia larga ad H-Pilastro

HEZZ0A NI

HEAZZT

-+~ Send Model to midas Civil
Cheose Fies

FeviModsl _Feut interface\Aevt Sample Model \Residertidl Concretemg | Browse

CidlModsl _Peve irterface Fevt Samoke Model\Residernal Concrete met F—

Send Model to midas Gen

Gen2018

Curved Beam

Beam System

Truss

Foundation Slab
Structural Floor
Structural Wall

Wall Opening & Window
Door

Vertical or Shaft Opening
Offset

Rigid Link

Cross-Section Rotation
End Release

Isolated Foundation Support
Point Boundary Condition
Line Boundary Condition
Wall Foundation

Area Boundary Condition
Load Nature

Load Case

Load Combination
Hosted Point Load
Hosted Line Load

Hosted Area Load
Material

Level

>

>

>

<>

A
\'

\'2 v \2 \'2 \'2 v \2 \'2 v v \'2 Vv v \2 \'2 Vv v \2 C

A
\2

\2
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7. Member Design as per NTC 2018

Concrete Design Code

Concrete Design Code

Eurocode2:04 -
Mational Annex : IItaIy v]
Apply NTC

[ Apply Spedial Provisions for Seismic Design

Design Code :

[ rrcaoss -]

Strut Angle for Shear Resistance :
Effective Creep Ratio (Phi_ef) :
Slenderness Limit
Lambda_lim = 25/sgrt(n)

Where, n = N_Ed/{ac*fcd)

Beam-Column Joint Design
|:| Torsion Design
Moment Redistribution Factor for Beam :

Consider Shear Strength of Concrete for Checking
wall Column,Brace Beam

] [ Close

MipAS

Seismic Load Specification

Add/Meodify Seismic Load Specification

Load Case Mame : Perm

Seismic Load Code : NTC2018

Description :

Seismic Load Parameters
Ground Type :
Spectrum Parameters

@11 D12 TIT3 I T4 () User Defined
Soil Factor(5) Tc Td
1.20 0.14 0.42 1.92

Maximum Horizontal Acc. (ag)
Structure Factor (g)

Amplification Factor (Fo)

Period of constant Hori. Acc, (Tc®)

Structural Parameters

Fundamental Period :

Seismic Load Direction Factor (Scale Factor)

¥-Direction : 1 -Direction :

Accidental Eccentricity

¥-Direction (Ex) : @ Positive () Negative () None

¥-Direction (Ey) : @ Positive () Negative () None

Torsional Amplification

Acddental Eccentricity [ inherent Eccentricity

Additional Seismic Loads (Unit:M,cm)

B~

Gen 2018 (v2.1) Release Note

User input for Strut angle for concrete shear resistance

|Eurocode2:04

[Z4) RC Design v| E, sRC Design ~

-] | [ssrcre -] @

®

@ Dresign Code

I,i Modify Concrete Material

[3] Limiting Rebar Ratio

@ Limiting Minimum Section Size

@ Design Criteria for Rebar

@ Design Criteria for Rebars by Member
@ Same Beam Rebar at Joints...

@ Moment Redistribution Factor

£l| Torsion Reduction Factor

@ Serviceability Parameters

Uncertainly Load Combination Factor

|i Partial Safety Factors for Material Properties

e E IS C Concrete

IModiﬁd Member Strut Angle - J D

Option
'@ Add/Replace ) Delete

Strut Angle for Shear Resistance

[C3] Modify Member Strut Angle  [—————

Story | Add-X | Add-Y | Add-RZ | = [ aAdd |

Seismic Load Profile... ] [ OK ]l Cancel H Apply ]

E Modify Beam Rebar Data
Modify Column Rebar Data
Modify Brace Rebar Data
liiE Modify Wall Rebar Data
IHIE Modify Wall Mark Data
Boundary element Method by Wall ID
Concrete Design Tables
Concrete Code Design
Concrete Code Check
R Strong Column-Weak Beam

Footing Design

Angle 45 Deg

oy

Only for Beam & Column
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7. Member Design as per NTC 2018

* Add serviceability stress checks for ‘Quasi Permanent’ * Add plot of VRd,max, VRd,s when VRd,c <1
load combination

Detail report

Calculate stress

-. LGB = 38 | (Quasi-permanent)

. k2 sy |

eep.

Assumed Uncracked Section ) B e ¢ @

176.57 KN-m. 0.45
12.18154( Long Term }.
8.38 = fck™(2/3) 2896 46815 KPa. TOR : 3-FI5 TOR : Z-FID TOR | 5-FI0
(1.6 - H/1888) = fctm 231717452 KPa. EoT: Pz BOT: 4-P20
HAX[ fctm, fr1 ] 289646815 KPa.
B.482087 m.
@.03279 m"h.

- |Mu]
- n

. fctm
. fr1

. fr

. z_bar
- Iyy

BOT: P30

STIRRUFE 1 2-F10 @180 STRRUFE : 2-F10 @220 STIRRUFE : 2-F10 @180

Shear Capacity
. Ss_con (Tens.) = Hu=({H-z_bar)/Iyy = 2142 _66645 KPa. MID END-J

. Ss_con (Tens. fr ——-» UnCracked Section ? Load Combination No. 5 5 2

. Ss_con (Comp.) = Mux({z_bar)/Iyy = 2164.99199 KPa. Factored Shear Force (V_Ed) 174.35 103.51 150.13
S5_con (Gomp. k2=fck = 13500_.00008 KPa. ---> 0_K* pnd Linear Creep Shear Strength by Cenc.(V_Rdc) 187.00 187.00 187.00

Shear Strength by Rebar (V_Rds) 183.17 183.17 183.17
Shear Strength by Rebar.(V_Rdmax) 2478.17 247817 247817
Required Shear Reinf. (Asw) 0.0003 0.0008 0. 0008
Required Stirrups Spacing 2-P10 @200 2-F10 w200 2-F10 8200
Stress Check Shear Ratio by Conc 0.9323 0.5856 0.8028
END-I END-J Shear Ratio by (V_Rds ; V_Rdmax) 0.8518 0.5873 0.8196

Concrete Rebar Concrete Rebar Check Ratio 0.9523 0.5656 0. 8020
() Load Combination No. | 170C) 17(C) 15(C) 15(C)

Stress(s) 2664, D 27678, 56 1708, 79 17953, 55
Allowable Stress(sa) 18000, 00 400000, 00 18000, 00 400000, 00
Stress Ratio(s/sa) 0.1480 0.0692 0.0349 0.0449

{+) Load Cormbination No. 18(C) 19(C) 15(C) 15(C) 17(C) 17(C)
Stress(s) Jad, B jafi=] ] I41o. U4 I oo, & ol e allbb, Uo
Allowable Stress{sa) |8000.00  400000.00 18000.00  400000.00 18000.00  400000.00 Classification of load combinations
Stress Ratio(sisa) 0.0197 0. 0034 0. 0788 0.0372 0.0427 0. 0202

(C: Characteristic Q : Quasi-permanent)
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7. Member Design as per NTC 2018

* Detail Report for Punching Shear Checking as per 6.4.4 .
and 6.4.5 of UNI EN1992-1-1 (Scheduled for June)

Basic control perimeter

rholy
rholz
rhol

K
gamma_c
U_Rd,c

Ratu =

fywd

Asw/sr

d. 08688
0.0008
min[ sqrt{rholy=rholz), 8.82 ]
nin[ 1+(2008/d)"0.5, 2.8 ]
1.588
max[ B.0835xk™1.Sesqrt{fck), (0.18/gamma_c)=K=x{1008%rhol=fck)"1/3 J*ui=xd
432.1333 kH.

B.008688
2.800 (d in nmn)

BetaxU_Ed / U_Rd,c = 1.747 > 1.8 —->
{Heed Uertical Reinforcements.)
J47826.0870 KPa.

+ * 1 293500 _0A0A KPa

Mot Acceptable **t

Gen 2018 (v2.1) Release Note

Remove the default "flag" for Beam-Column Joint Design

Concrete Design Code @

Eurocode2:04 -
Italy -

NTC2018

Design Code :

MNational Annex :
Apply NTC

Apply Special Provisions for Seismic Design

-

Strut Angle for Shear Resistance :
Effective Creep Ratio (Phi_ef) :
Slenderness Limit

Lambda_lim = 25/sgrt{n)

Betaxl Ed / (1.5=dxfywd_ef) B.8699 m"2/m. 0.8099 m~2/m.)
{Calculating the outermost perimeter of shear reinforcement.)

Where, n = N_Ed/{Ac™fcd)

LLLLLID I et

BeCa=U_EU/ U RO T/ O = sTonTe

Calculating “Area(Asw) / space(Sr)” of shear reinforcement.

as per SS-EN 1992-1-1:2005/A1:2014

“(1) Where shear reinforcement is required it should be calculated in accordance with Expression (6.52):

Vigas = 075 vige + 1,5 (41 51) A fynget [1 1 (s )] sin

where

(6.52)

Acu

5

. . . 2;
is the area of one perimeter of shear reinforcement around the column [mm-];

is the radial spacing of perimeters of shear reinforcement [mm];

is the effective design strength of the punching shear reinforcement according to
fruer = 250 + 0,25 d < fyue [MPa);

d is the mean of the effective depths in the orthogonal directions [mm];

a is the angle between the shear reinforcement and the plane of the slab;

Vage according fo 6.4.4;

Fimax

is the factor, limiting the maximum capacity that can be achieved by application of shear
reinforcement.

|| Beam-Column Joint Design Gamma_rd 1.2

Strong Column Weak Beam

13

SUM(M_Rc) > *SUM(M_Rb)

Select Ductility Class

@ CO'A' (High Ductility)

() CD'B' (Medium Ductility)

Shear Force for Design (Gamma_rd)

1.2 13 wal 1.2

o ~JC)

0.6

Beam Column

Secondary Seismic Element

Friction Coefficent for Wall Silding :

|:| Torsion Design
Moment Redistribution Factor for Beam :

Consider Shear Strength of Concrete for Checking
wall Column/Brace Beam

| NOTE The value of kmax for use in a country may be found in its National Annex. The recommended value is 1,5.

J{

Close

MipAS
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Gen 2018 (v2.1) Release Note

7. Member Design as per NTC 2018

7.2.5

Minimum rebar ratio for mat foundation modifies the limit from 0.2% to 0.1%

7.44.5.1

When checking Wall element, it is not supported to apply £50%N for design of wall.

74624

Minimum Rebar Ratio for Wall Element and Plate Type Wall (ASWD) will be modified
as As/Ac = 0.002 (Vertical and Horizontal)

74622

Construction details for Ductility for column

74624

Construction details for Ductility for wall

Update formula for Check of Ductility:

I 1.2-(2q,-1) | per T =T,

} i

=1 . | T |
PolL21+2(q, =] per T <T,
LN 1/

25/25
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* Supports steel beam and column design as per per EC3 (BS EN 1993-1-1:2005)
* Steel design supports only H-shape.

Steel Design as per Eurocode
g P Checking item for Ultimate Li

Start Page/ Member | Member List | Drawing | Quantity
‘Add new member General

Calculation Result

System  [Steel - Merber Name 5601 Checkltem | Di.X DY | Remark * Resistance of cross-section

Type  |BeamfColumn - Apply this Member to Dwg &Reporl ¥ Width-to-Thidness Ratios
Section Class

Mame Materizl | Class 1 [

[add —— sms il Capacity Compression resistance

Keep Sect. & Bar Data NEd /Ne,Rd | OK(0.105) |

- - Member Type Moment Capacity . .

steel | SRe | Aurioum | Beam @ Cobamn = [ox0222 [ o) | Bending Moment resistance

(™ steel Design Procedure Section Shear Capadty

£ [ Design Option Shape H Section - VEd / Ve, Rd | ok.038) \ OK(0.122) | . .
Tl Steel : Eurocode3:05 ) Use DB T — 1 lus. Combined Capadity Shear ( resistance

I Cold Form : ATK-CFSD98 = WvoRd (ko) - I - T
Wi : -
ﬂ Wind Load : EN19% 1-1-4 Bending and Shear - ‘ - X,Y-Low Shear

| prd s Bending and Axia OKID.587) Bending and Shear resistance
& Material DB : B304 ] E

Flexural Budding

2 Steel Option NEd [ Mb,Rd | oKio.106) [ okfp.115) . . .
% prefer;‘(e Torsional and Tors\ona\-FLxura\ Euckhr!g Be n d | ng an d AXI a | fo rce resi Sta nce
£} 4Z+ Beam/Column (1) Force & Factor Section Property NEd /Nt,Rd | OK(0.114) |
= 5601 Axial 721.00 Area 25800.000 13478.400 L ateral Torsional Buckling . . .
& Ease Plate Moment(x) 23400 ; Xoar 157.200 e292.980 VEd VDR EE I Bending, Shear and Axial force resistance

Bolt Connection Mamenms £ 324.00 8 Ybar 187.350 3541000.000 Interaction Factors K
111.00 Ix 563300000.000 1262000.000 Koox, koey | oo [ oss | . .
B 12100 1y | 256300000000 | m 35373000,000 Wyx vy | oss | oss | . BUCk'Ing resistance of members

_ 5610000.000 1917000.000 Combined Bucking

160.000 w | 7140000000000 Bending and Avial Comp. | OK(0.7+4) [ 0Kk(0.875) |

5570 0.000 Flexural buckling resistance

MIDASIT , A ]
STEEL BEAM & COLUMN LiST Torsional and Torsional-flexural buckling

Lateral torsional buckling resistance

ritical Check Items Only

Uniform member in bending and compression

Print the summary report and detail report as MS word or Text file
Torsion check and serviceability limit state check are not supported
Import Member data and force data from Gen by Midas Link
Drawing the member list
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» National Annex of Singapore and Sweden is added

MipAS

Design Option

Unit System
(2 User Defined
@ Pre-defined

Steel DB
Material
Section
Aluminum DB
Material

Section

Design Load
Uniform live load IBC2012
Wind Load IBC2012

Snow Load IBC2012

Design Option

RC | steel | src | Aluminum |
Design Code
Design Code Eurocode2:04

Mational Annex

Target ratio for design Ita

Flexural (Bending)
Compression .

Tension

Shear & Torsion

Others

Additional Design Information

Design Code ; Eurocode2:04, Sweden

Partial Safety Factors
Concrete { ve)

Steel (vs)

acc

Etc

Redistribution Ratio (&)

o

==

Additional Design Information

Gen 2018 (v2.1) Release Note

|Design Code : Eurocode2:04, Singapore

Partial Safety Factors
Concrete { yc)
Steel (vs)

acc

Etc
Redistribution Ratio { &)

Additional Design Information for Sweden and Singapore

- If click “Code Table”, You can see a comparison table for each NA.
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EC2 NationalAnnex Table.pdf
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Gen 2018 (v2.1) Release Note

» We can copy the value of the member list table to SW such as Excel, and simply edit the model data by
pasting the modified value into the Member list table.

Design+ : Member List

Start Page Member

Member List

Drawing

Quantity

Member
Name

Apply
Member To

Material

Section

Force

Length

Design
Type

Sh

ape

Load Comb.

Hame

Size2
(mm )

o
=
=

NEd
(kN

My Ed
{k.m)

Lx
(m)

Lt
(m}

Lb
(m)

Dwg & Report

Column

H Section

UC 305x305x283

321.80

142.50

266.32

5.000

£.000

5.000

Dwg & Report

Column

H Section

BH-315x307x12M8/

307.00

142.50

265.40

5.000

5.000

5.000

Dwg & Report

Column

H Section

BH-315x307x812

307.00

142.50

266.40

5.000

5.000

5.000

Dwig & Report

Column

H Section

BH-315x307x8/8

307.00

142.50

266.40

5.000

5.000

5.000

Dwg & Report

Column

H Section

UC 305x305x283

321.80

142.50

266.32

10.000

10.000

10.000

Dwg & Report

Column

H Section

BH-500x500x5/8

500.00

142,50

266.32

10.000

10.000

10.000

Dwg & Report

Column

H Section

BH-200x300x12M5/

300.00

142.50

64528

5.000

5.000

5.000

Dwg & Report

Column

H Section

BH-300:300x15/30

300.00

2850.00

645.28

5.000

5.000

5.000

Dwig & Report

Column

H Section

BH-300x300x12/15]

300.00

2850.00

1299.34

5.000

5.000

5.000

| e | e |

Dwg & Report

Beam

H Section

Y e e e VA

UB 406x140x39

Excel or other SW for edit

@90
& Cut
53 Copy -
Paste
« < Format Painter
Clipboard

Insert

Calibri

Page Layout

B I

Farmulas
M.y
H-A-

Data

Review

h’?/'

View

novaPDF
= Wrap Text

ad Merge & Center ~

Alignment

141.80

Bookl - Microsoft Excel

General Normal

-y

Mumber

eI

<08 8 | Conditional Format | Neutral
N ~ | Formatting = as Table

Y e ¥ e e |

Bad

11.00

Good

111.00

Calculation ‘ I

Styles

Insert Delete Format

Cells

3.000

X AutoSum ~

(] Fin -
&2 Clear ~
Editing

i

Sort &
Filter -

3.000

o =

3.000

=

o @ o P =

Find &
Select~

ulz2

A B
Dwg & Re| 5275
Dwg & Re| 5275
Dwg & Re| 5275
Dwg & Re| 5275
Dwg & Re| 5275
Dwg & Re| 5275
Dwg & Re| 5275
Dwg & Re| 5275
Dwg & Re| 5460
Dwg & Re| 5275

Sheetl Sheet2

11
12
13
14
21
22
23
24
25
SGOL
M4 M
Ready |

Wl v s W=

=
o

Column
Column
Column
Column
Column
Column
Column
Column
Column
Beam
Sheet3 ¥3

E
H Section
H Section
H Section
H Section
H Section
H Section
H Section
H Section
H Section
H Section

G
1 UC305x30
0 BH-315x3(
0 BH-315x3(
0 BH-315x3(
1 UC 305x30
0 BH-500x5(
0 BH-300x3(
0 BH-300x3(
0 BH-300x3(
1 UB 406x14

Q
260.67
261.96
261.96
262.84
260.67
260.67
158.98
157.87

1271.56
111

R
266.32
266.4
266.4
266.4
266.32
266.32
645.28
645.28
1299.34
111

[=
o0 00000 oo o




