MIDAS/Gen V.720 Enhancements ‘

\\/‘

Major Enhancements

Modeling & Analysis Part

* Wind Load Calculation Standard Eurocode 1 (2005) has been added

« Static Seismic Load Calculation Standard Eurocode 8 (2004) has been added
» Masonry Material Models have been added

» Addition of a function to enable the input of Eccentric Beam Loads

» Enhancements of Pushover Analysis function

Results Part

* Display of Moment Combination in Plate Force/Moment Result
» Enhancements of Pushover Analysis Result

* Enhancements of Story Result Tables

* Display Story Shear Force for each Mode




Major Enhancements

Design Part

» Serviceability Checks as per Eurocode 2 & 3

* Assign Rebars by Members

* Disregard of Extremely Small Compression/Tension in Nonlinear Members

» Enhancements of Concrete Design Result (Rebar, Area and Ratio separately displayed)
» Enhancements of Steel Design

» Enhancements of Orthogonal Effect in Seismic Load Cases

Miscellaneous

« Enhancements of Display function
 Graphic Option added in Preferences Menu
« Save all Graphic Design Results as a graphic file format




Modeling & Analysis

Contents |

(1) Wind Load Calculation Standard Eurocode 1 (2005) has been added

(2) Static Seismic Load Calculation Standard Eurocode 8 (2004) has been added
(3) Masonry Material Models have been added

(4) Addition of a function to enable the input of Eccentric Beam Loads

(5) Enhancements of Pushover Analysis function




(1) Wind Load Calculation Standard Eurocode 1 (2005) has been added

£
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Reference

o MIDAS/Gen Online Manual V.720

- Refer to Loads > Lateral Loads > Wind Load

Wind Load Profile
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Modeling & Analysi

(2) Static Seismic Load Calculation Standard Eurocode 8 (2004)"_r_llas

. /n “?:;-‘3 an
been added

A

B

e o —r w

LLoads > Lateral Loads > Static Seismic Load

Add/modify Seismic Load Specificat

Load Case Name : |EX
Seismic Load Code ¢ [Eurocode-6(2004) =]

3 .

x|

Description |

- Seismic Load Parameters
Ground Type &

|p, vl
Spectrurn Parameters

i Typel = Typel & User Defined
Soil Factor(s) Th Tc Td
1.4 015 0.9 2

Design Ground Acc, (Ag) @ |0.08 q
BEehavior Factor (g) ¢ 1.5

—
—

Lower Bound Factar (b

Importance Factar {13

—Structural Parameters
#-Dir, Y=Dir,

Fundamental Pariod : ID ID _I

~Seismic Load Direction Factor (Scale Factor)

#-Direction |l W-Direction |l

— &ccidental Eccentricity

®-Direction (Ex) : ¢ Positive ¢ Megative & MNone
Y-Direction (Ey) ¢ Positive ¢ Megative & None

Torsional Amplification
lrl_ srcidental Eccentricity. T Inherent Eccentricity

Additional Seismic Loads
Story | &dd, -

[ Add =Y | Add

o

Delete |

Seismic Load Parameters

1. Ground Type
A, B, C,D, E, 81,82

2. Soil Factor (S)
:S>0

3. Design ground acceleration (Ag)
Ag >0

4. Behavior factor (q)
o> 0

5. Lower bound factor (b)
. Lower bound factor for design spectrum
(b> 0)

6. Importance Factor (I)

Reference

o MIDAS/Gen Online Manual V.720

- Refer to Loads > Lateral Loads > Static Seismic Load

Seismic Load Profile
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(3) Masonry Material Models have been added

Model > Property > Plastic Material

T L0 % R h A T > ETY. - S

Yield status
at each step

Aagl " e VAW 06 L M W IR LD et Pl ) — gl
e ) ey ] e [ e e gy .Iated post-process.
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@ Results > Stresses > Solid Stress

Comment & Reference

[~ Walues ..| W Legend .|
[~ &nimate ,.| [~ Undeformed

e Applicable only to 8-node Solid elements

e MIDAS/Gen Online Manual V.720
- Refer to Model > Property > Plastic Material

LY

e vsain 00
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Modeling & Analysis Pé

(4) Addition of a function to enable the input of Eccentric Beam“l!__oadfs |

Load > Element Beam Loads
Load > Line Beam Loads

R TSV ]| VTRV | =Tw——
o i s A o
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. : [ S —— ]
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Example of input of
eccentric beam load
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=
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Comments & Reference

e Eccentric beam loads can be inputted in ECS or GCS.

e Eccentric beam load is applied as a concentrated load and
a moment due to eccentricity internally by the
program.

o MIDAS/Gen Online Manual V.720

- Refer to Loads > Element Beam Load & Line Beam
Load




Modeling & Analy:

(5) Enhancements of Pushover Analysis function

A. Pushover Analysis function can be applied to Spring type General Link Elements
— Elastic property

Model > Boundary > General Link Property

&dd/Modify General Link Properties C omment & R Eferen ce
Mame g |GL_LINK
application Type : | Element © Force e User can define the Shear Spring Location

Proosrty T N L (the option to consider the additional moment occurring
ropery Tvee - IS Applicable to Spring Type only %I at the end of the element due to shear deformation).

Description : I
_ Self Weight lse Mass e MIDAS/Gen Online Manual V.720
’—r - Refer to Model > Boundary > General Link Property

Total Weight : |D kM Total Mass : |D kMg

'L[i]n[':;r Pr;:f;’::: Enter elastic property of Spring I:E”near Properties
v D IW kM IU— kM-sec/m = | e Eraperies,,,
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V¥ Rz IW kM-rn/Trad] |D— kM-m-zec/[rad] = Bz Broperties,,,

-~ Shear Spring Location

Distance Hatio From End | Dy s |D.5 Dz |I15
. . (0] 4 I Cancel | EnEly
Enter Shear Spring Location
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B. Pushover Analysis function can be applied to Inelastic Hinges — Inelastic property

Model > Boundary > General Link Property
Model > Property > Inelastic Hinge Property

Wodify General Link Properties

B !GL_LINK i =
i ko

Marme

Application Type :

Add/Modify Inelastic Hinge Properties

MName : |GL_LINK
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Inelastic Hinge Propertties, .,
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V| Fy Kinematic Hardening -| Properties,., |
v Fz Kinematic Hardening v| Properties,., |
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vield Burface Eroperties,, I Fiber Mame : | 'I
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I
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Comment & Reference

e MIDAS/Gen Online Manual V.720
- Refer to Model > Property > Inelastic Hinge Property
- Refer to Model > Boundary > General Link Property




Modeling & Analysi

C. Enhancements of Plastic Hinges

OIITTTE— 2
. TEMA Type - .
I. Disequilibrium force in a member has been resolved SR —’/I
a. FEMA Type: Enable the user to define the initial stiffness ; - 1 /
of flexural member to be used in inelastic analysis oo — e -
O ! | P S
Initial Stiffness e ixbea
~ ~mA |
(r:' BEI/L  3EIL  2EIL T
Define initial Mol MO MEl MG
L+ stiffness of R e e
flexural member f. co i /v f

b. Multi-linear Type: Distributed hinge type for inelastic
time history analysis has been added " —

ii. Improvement in convergence of Pushover Analysis
ushover analysis using wall
P y 9 Multi-linear FEMA
elements
Flexural member M —g M -0
. At both ends of a At both ends of a
Inelastic hinge
member member
Plastic length of 1/6L from both ends 0
a member
Flexibility of a _ _
memb);r F= |:EI + |:Hinge F= |:EI + |:Hinge




Modeling & Analysi

D. Enhancements in Convergence Problem and Reliability of Pushover Analysis

I. Convergence Criteria, Force Norm and Energy Norm have been added

Design > Pushover Analysis > Pushover Analysis Control

Fushover &nalysis Contral

Reference

Max Mumber of Increment Steps ISD 3: .
. = e MIDAS/Gen Online Manual V.720
Max, lteration / Increment Step |lD 3 . .
[ Convorgancs Critria - Refer to Design > Pushover Analysis > Pushover

 Di ent Narm oo ‘| Analysis Control
[~ Force Marm =
Eneray oy B> Force Norm and Energy Norm added |

|

Remove Pushover Analysis Data |

[0]:4 I Cancel I

Ii. Residual disequilibrium force after the convergence for each increment
Is determined has been resolved

lii. Revision of hysteresis routine — Unloading routine added

liii. Enhancements of algorithm to improve other convergence problem




Results Part

Contents |

(1) Display of Moment Combination in Plate Force/Moment Result
(2) Enhancements of Pushover Analysis Result
(3) Enhancements of Story Result Tables

(4) Display Story Shear Force for each Mode




Results Part

ﬂ
(1) Display of Moment Combination in Plate Force/Moment Result

Results > Forces > Plate Forces / Moments

Reactions| Deform... Forces | Stresses |

|Plate Forces/Moments = J

Combination Coeffi E|
—Load Cases/Combinations

[sT DL =
Step| vl 0 Pluw Il
—Plate Force Options —————————— r.. M'_-.-"_-.-' ]
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_.
TR B

Length 1, 000000

Thickness |2 =

— Type of Display

! v.
¥ Contour .| I Deform .| % : REferenCG

=233

[~ Walues ..| W Legend .| .
y o MIDAS/Gen V.720 Online Manual

[~ &nimate .| I Undeformed 2 :
[~ Mirrored .| : g P —
[~ Cutting Diagram .. i i - Refer to Results > Forces > Plate Force
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Results Part

(2) Enhancements of Pushover Analysis Result

A. Display Hinge Status of General Link Elements

Results > Deformations > Deformed Shape

MIDAS ¢

DEFORMED =

HINGE 3STATITS

- 2nd wield

3rd yield)

| " = lst yielsl

Display Multi-linear

type hinge , -ated Functi.

e Design > Pushover Analysis > Hinge Status Table

Reference

e MIDAS/Gen V.720 Online Manual
Refer to Results > Deformations > Deformed Shape

B C,D
CP
! ‘ 7 o L', 3rd
Display FEMA v - I7,2nd
type hinge e

E,.st




Results Part

(3) Enhancements of Story Result Tables \\/1 .

A. The method of calculating the Story Shear Force Ratio due to Response Spectrum
loads has been changed

Results > Result Tables > Story
> Story Shear Force Ratio

Lewvel Anglel Forcel Angles Forceg

Stary | o) Load | Type Ho {ldegly (tonty Ratial {ldegly ttont) RatioZ
Angle for static load case result: 0 [Deg]
Input angle and press "Apply’ button to change angle, 0| Apply ‘
> |iF 500,000 RX(RS) Wall 7 000 1353865 | 0.22) 90,00 00000 0,00
1F 500,0000| RX(RS} Wall 6 000 95,8251 | 015 90,00 00000 0,00
1F 500,0000 | B3RS} wall 5 o000 ooo00 | ooof o000 74519 0,44
1F 500,0000 | RX(AS) wall 4 o000 826031 | 015 @000 00000 0,00
iF 500,0000 | RX(RS) wall 3 om0 254095 | 004  s000 00000 0,00
1F 500,0000| RX(RS) Wall E] 942724 | 016 90,00 00000 0,00
1F 500,0000| RX(RS) Wall 1l o000 o000 § ooof 90,00 94073 o1 H
1F 500,0000 | B3RS} wall 8 o000 ooo00 | ooof o000 334247 0,39 IIQEIated FunctlonSI
1F 500,0000 | RX(AS) Frame 111 000 0520 | o0 90,00 02198 0,00
iF 500,0000 | RX(RS) Frame 110/ 000 57450 | oof 90,00 014z 0,00 .
1F 500,0000 | RX(RS) Frame 127 0,00 66658 | 0.01f 90,00 0,353 0,00 e Model > Bu||d0ng > Control Data
1F 500,0000| RX(RS) Frame 126/ 0,00 57537 | o.0f 90,00 02176 0,00 ;
1F 500,0000 | B3RS} Frame 125 000 11,0612 | ooz @000 02640 0,00 - Story Shear Force Ratio Check On
1F 500,0000 | RX(AS) Frame 124 0,00 sarz | 00 90,00 05577 oo
iF 500,0000| R(RSh Frame T no®  azea | o) een.o 05933 000
1F 500,0000| R(RSH Frame 22| 0,00 106623 | 002 9000 04565 001
1F 500,0000| RX(RSH Frame 121 0,00 111041 | ooz @000 —_—
1F 500,0000 | RX(RSH Frame 120/ 000 39858 | oof o000 :
1F 500,0000| RX(ASh Frame 18] 000 41711 | oof o000 The sum of the ratios Reference
1F 118 000 n7ss § oo w0 of Frame and Wall is 1
i+ Sum of the story shear 117, 0,00 11,0585 | o002 @000 MIDAS/G onli M 1\ 720
1F 116/ 0,00 154217 | 003 @000
i+ forces that Frame and Wall el a0 teoms | oo oo o en Lnline Manual V.
1F i 114 000 10676 | ooz @000 R 1] Tl
share respectively : : o - -
1P ooo s | ooif eooo|  oidss| 0.0 - Refer to Results > Result Tables > Story Shear Force
1F . . . . 0,00 61142 | oof 90,00 02190 0,00 g
[ 500,0000 | R4 RSh |Frame 59514 Ratio
5,5042
163.0659 ‘ e Story Shear Force due to RS loads is calculated by
RX(RS) L0 032355 20000 G552 l combining the story shear forces of each mode using

the modal combination method.




Results Part

B. Enhancements of Stiffness Irregularity Check Table

Results > Result Tables > Story > Stiffness Irregularity Check

Example: Stiffness Irregularity Check I

Comment

e If Story Drift is negative (-), the stiffness of the
corresponding story is displayed with "-*.




Results Part

ul

C. NG is displayed in red in the Remark column of the Story Result Tables

Results > Result Tables > Story Tables

‘ | Maximurm Drift of All Vertical Elements Drift at the Center of Mass
|
ied . q Modified Drift Factar .
. . Stary Drift Stary Drift ) ) Stary Drift
Example: Story Drift I’t FIS;tio Remark (SI;) Drift {Maximum/C F!S;tio Remark
; i {m3 urrent)
RMC=1, Cdfle=Hot Used, Scale Factor=1, Allowable Ratio=0000865667
Preas right mouse button and click 'Set Story Drift Parameters,,.” menu to change BMC or Cdfle/Scale
Factor/Allowable Ratio/Betal
» 0,0023 0,0023 0,0006 Ok 0,0022 0,0022 1,05375 0,0005 OK
0,0025 0,0025 0,0006 | k. 0,0024 0,0024 1.0414 0,0006 | DK
0,0026 00026 mDB 10,0025 0,0025 1.0434 ﬂUB
00028 00028 /00007 NG\ 0,0027 00027 1,034 /00007 | 0K\
0,0033 0,0033 00003 | NG 0,0032 0,0032 1,0309 0,0008 | NG
0,0036 0,0036 0,0003 (NG 0,0035 0,0035 1,0261 0,0009 | NG
0,0038 0,0035 00010 NG 0,0038 0,0035 1.0223 0,0009| NG 1
0,0039 0,0039 0,0010 (NG 0,0038 0,0038 1,01°77 0,000 NG Eelated FunCtloni
0,0039 0,0039 0,0010 NG 0,0038 0,0038 1.0141 0,0010| NG
0,004 0,0041 0,0003 | NG 10,0041 0,0041 1.0112 0,0009 | NG H H
0% e I T 4 0% 002 T I T 4 e Story Result Tables that display NG in the Remark
0.0021 0.0021 Ohan4 Lt 10,0020 0.0020 10190 Oha0na Lo column
=l I I | - Story Drift
: - . - - CUEar Story Shear Upper Stary | Stary Shear ..
Example: Capacity Irregularity Check I Remarkl | Stengthe | Sheer Stength| Strength | Remark? - Story Shear Force Coefficient
I I I (e (o Ratio? - Torsional Irregularity Check
Angle = 0[Deg] . .
T - Stiffness Irregularity Check
Apply . .
5 Engle and - Weight Irregularity Check
11F 1382,4824 0,0000 00,0000 Regular 1459 6755 0,0000 0,0000 Regular - -
10F 1362.45824 1362.4524 1,0000 | Regular 14596755 14596755 1,0000 Regular CapaCIty Irregl'"a”ty CheCk
9F 1855,2650 1382,4524 1,3275 |Regular 14596755 1459,6755 10000 Regular
aF 2046,7073 1835,2650 1,152 |Regular 15909259 14596755 1,0899 Regular
iF 1650,0829 2046,7073 0,8062 | Regular 1590,9289 1590,9289 1,0000 Regular
EF 1748,4406 1E50,0829 1,0596 | Regular 16409915 1590,9289 1,0915 Regular
5F 18274179 1745,4406 1,0452 | Regular 1657,3042 1640,9915 1.0344 Regular
7 : aF 2069,1307 18274179 1.1523 |Regular 2048,2023 1697, 5542 12067 Regular
3 27392555,9173 20691307  13238,6993 | Regular 213795897 2045,2023 1,0438 Regular
- 2F 41083157,3694| 273925989173 1,5000 | Regular 32871041,1802 21379997 153746703 Regular
o n 1F M 085157,3694 41085157,3694 1 EaEFrey 32871035,7020)  32871041,1802 _niaiilie
e Base 13697835,1514| 1081573634 03339 [Height Limi| D) 2577.4667|  3zamoasmoen| € 00000 Height Limit
S ————E—.




Results Part
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D. Application of Module function extended to more Story Result Tables

Results > Result Tables > Story Tables

Application of Module function

Remark

Story Drift

Already existed

Story Displacement

Already existed

Story Shear Forces (Response Spectrum Analysis)

Newly added

Story Mode Shape Already existed
Story Eccentricity Newly added
Story Shear Force Ratio Newly added

Torsional Amplification Factor

Already existed

Overturning Moment

Already existed

Story Axial Force Sum

Already existed

Stability Coefficient

Already existed

Torsional Irregularity Check

Already existed

Stiffness Irregularity Check

Already existed

Capacity Irregularity Check

Already existed




Results Part

E. Level column removed from the Story Drift and Story Shear Force Coefficient
Tables

Results > Result Tables > Story > Story Drift, Story Drift (Time History Analysis), Story Shear
(Response Spectrum Analysis) - Story Shear Force Coefficient

Lt C ’
R Unnd, Cobs ! e % Sces Facterel I Alseatis Setie 0oy
Pross dgnt vouse b "} AN GOl Sat Bloey Do Farsneten ey & anamae B o O Seme Facton Al RatorBene
g v N 4 Bt I8 & q 3 — ] B 1 = RAG Tt il ]
RN SANES ) 18 i - — — o R SO Y e
1 . YL . 5 o' 3 Rl Pt |
e d

.
-

Level (Unit) removed |-

Reference

o MIDAS/Gen Online Manual VV.720

- Results > Result Tables > Story Drift
- Results > Result Tables
> Story Drift (Time History Analysis)
- Results > Result Tables
> Story Shear (Response Spectrum Analysis)

Level (Unit) removed




Results Part

(4) Display Story Shear Force for each Mode

INERTIA FORCE EFRING FORCE STORT SHEAR{R-0 SPRING) STORY SHEAR(V~ SPRING)

STORY ID STORY 1EVEL X-DIR Y-DIR X-DiR Y-DIR IDIR Y-DIR I-DIR  Y-DIR
1 0. 004 0 0D000E+22 0 0000850 0 0000800 0 0000E-D0 0 ICI0E400 @ 7IZ07E401
2 £000. 000 D.1610E~82 B 3143E-21 D.0000E«DD 0.0000E+0D 0 _L1SS4E«00 0 7I76E+01
) 9600 000 0 4YV4E-27 0 9274E-€1 0. 0000E+00 0 0000X+00 0 1%EE400 0 TOBIE+01

7 . INENTLA YORCE & STORY SHEAR FO&X TONF MM

,,}‘»‘,’ THERTIA FORCE SPRING FORCE STORT SHEAR(U-O SPRING) STORY SHEAR(Y- SPRING)

.// - STORY [D STORY 1EVEL X-DIR Y-UiR 1-DIR Y-DIR I-DIR  Y-DIR 5-DIF  Y-DIR

- A

- 1 0.000 0.0000E+32 D.0000E«22 0.0000E+D0 D 000GE+0D 0.5337E403 -0. 3340E+01 0 SPITE4+0] -0 3340E+OL
"L 2 K000 000 0 S436E+83 -0 K102E-93 0. 00008+00 0. 0000K+00 0 SHIE+03 -0 I2T9E+1 0 S3IE+00 -0 2279E+01
" | 9500.4000 D 1448E+82 -D 1598E420 0 0000E«00 0.0000E+00 0.5796E403 -0 3120E401 0 STSBE40] -0 3120E401

Results > Result Text Output (*. MSR, *. GAL)

& Gen Model

File

Back - - 7 'ﬂ?] Search |- Folders -
€ (5> Ra% ra =

Address |ﬁ E:WGen Model
fianme

Seismic-RC_skory shear.bak

@Seismic-RC_stDry shear.mgh

Seismic-RC_skory shear, M3k,

Seismic-RC_skary shear, @Al

@Seismic-RC_stDry shear, OUT
£

Edit  Yiew Favorites Tools Help

Size
474 KB

Twpe
BAK File

INERTIA FORCE & STOSY SHEAR FOECE OF RESPOSSE SFECTRUM ARALYSIS

INERTIA ¥ORCE & STORY SHEAR FOSCE . RESFOWSE SPECTRUM LOADCASE « 1

IRERTLA FORCE & STORY SHEAR I‘TO’-‘.'<;'T(€ NUXDER = i DT TORF . MM

*. MSR file

INESTTA FORCK & STONY SHEAR lw&\’.( HOOAC NUNBER = 2 @T TONY MM

INERTIA FORCE SPRING FORCE STORT SHEAR({V/0 SPRING) STORY SHEAR(V. SPRING)
STOR? [D STORY 1EVEL X-DIR Y-DIR X-DIR Y-DIR I-DIR V-DIR X-DIE  Y-DIR
1 0 nagd 0 0000E+39 0 0000E«20 0. 000080 0 0000800 0 7115E-01 -0 3844KE+01 0 7318E-01 -0 ¥2E6E+01
2 5000.00G 0.9790E+03 «0, 288lE-0L 0.0000E«00 0.0000E+00 0.7287E<D1 ~0.3837E401 0 7717E-01 -0 3837E401
] 9500 000 0.2721E~-92 -0 7810E-91 0.0000E«0D 0. 000GE+DD 0 6345E-01 -0 J755E+01 0 $545E-01 -0 I7E9E+O1

lelated Functior.

e Loads > Response Spectrum Analysis Data >
Response Spectrum Load Case

e Analysis > Eigenvalue Analysis Control

e Results > Result Tables > Story >
Story Shear Force Ratio,
Story Shear (Response Spectrum Analysis)
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Contents |

(1) Serviceability Checks as per Eurocode 2 & 3
(2) Assign Rebars by Members

(3) Disregard of Extremely Small Compression/Tension in Nonlinear Members

(4) Enhancements of Concrete Design Result (Rebar, Area and Ratio separately
displayed)

(5) Enhancements of Steel Design

(6) Enhancements of Orthogonal Effect in Seismic Load Cases
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(1) Serviceability Checks as per Eurocode 2 & 3

A. Generate Load Combinations for Serviceability Checks

Results > Combinations

Automatic Generation of Load Gomiing x|

Option
@~ Add " Replace |

Code Selection
¢ Stonl < Concrata € Gl ' Fouling

Desian Code :

Scale Up of Response Spactium Load Cases

SclelBis (e A [SERV 1,00 o 1.0LL » 06W
cLCHY? Serd Add (SERV 10D « ) 0L + QWY

“cLCBM Servt  Add (SERV 1,00 « |.0UL - DBWX
ACHZS Serv  Add [SERV:1.00 » LOLL - QBWY
cLCBM [Serd  |Add (GERY1.00 « DL + 1OWX

il L o

"I L0l Auto—generation of load
{""“combinations as per Eurocode 2

“lecs . o
e lelcl for serviceability check

Automatic Generation of Load Combinationes |

~ Option
 8dd ¢ Replace

~Code Selection

(¢ Steel ¢ Cancrete € SAE € Footing

Design Code :@odeB >_]

—Scale Up of Response Spectrum Load Cases —

't Auto—generation of load

Scale Up Factor ¢ |1 |RY |
SLCBID Serd  Add [SERY (1,00 + 1,0LL + ABAX
sLCBIS Gaed  Add 1se_nv:|,ao o 1,00+ DBWY
SLCB20 Gerv Add |SERY 1,00 + 10U, - DLEWX
SLCBZI (Serd Add SERY 11,00 + 1,0LL - QBWY
oLCR20 Qi [Add RSP o 1LY

. S .
g “»Ea:n 's. . i s'oo'un. i s,.combinations as per Eurocode 3
T lALBI? Serd  Asa (SERY 11,00 » - 02 : e
_Jeicem [Seni  aod  SERV 10D OAL - 02WY " for serviceability check >
e L8N .SIN A I“RVJm‘uu‘uM SLOHZB Serd Md :55““'@‘01‘.‘ 02y
- SLCB2Y Seed Add “SERV:I.MOD.IL-L\ZWK
s ‘ ok SLCB30 ‘Serd  Add |SERV 1,00 + DOLL - 02WY
Coefficients For Serviceability sLCBI) Seed  Add |SERY1,00 « Q3L « DOM,
Pall Pall Pal2
Live Load i [0.7 J0.5 10,4 € SHEEEquare-Hoot-of=-Burm-of=Equares) |
Wind Load : [0.6 f0.2 |0 | Coefficients For Serviceahility
I O Exeoute Conetiuetion BtageesAnalvels v Psil Eall Esle
o nnsldar Losses (0 Prestmmss Loy Live Load : IU? |05 |U3
e s i Input load factors for (| wigioag: i5 Pz T
Bethiop Load Blage | [T . serviceability checks
~ ok | cancel | oK | Cancel |

l?elated Functiorl

e Design > General Design Parameters >
Serviceability Load Combination Type

References

o MIDAS/Gen V.720 Online Manual

- Refer to [Procedure for Serviceability Check as per
Eurocode 2] in Design > Concrete Code Checking > Beam
Checking

- Refer to [Procedure for Serviceability Check as per
Eurocode 3] in Design > Steel Code Check
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B. Enter long term and short term Elastic Modulus Ratios

Design > Concrete Code Design > Modify Concrete Material

Modify Concrete Materials N x|
— Material List
1D | Name | fclfcklR | Main-bar |  Sub-bar |
1 Girder 23,536
2 Column 23,536
3 Wall 23,536

— Concrete Material Selection

Code :[ENGRC) =] Grade ! [ClB/20 = Comment & References
Specified Compressive Strength (felfck) ¢ [16 M/

e Short/Long Term Elasticity Ratio
- Default for Short Term: Es/Ec

— Rebar Selection

Code : [None -] - Default for Long Term: 2(ES/Ec)
MName of Main Rebar ! | Fy |D N/mmz2
Name of Sub-Rebar : | Fys: [0 N/mme o MIDAS/Gen V.720 Online Manual

- Refer to [Procedure for Serviceability Check as per

Modit cl
] L Eurocode 2] in Design > Concrete Code Checking > Beam

Checking
X - Refer to [Procedure for Serviceability Check as per
Ratio of Modulus of Elasticity ——————— Eurocode 3] in Design > Steel Code Check
n (Short Term) : | 15
n (Long Term) © | 10

[ oK | Close |




Design Part

C. Assign or check Serviceability Load Combination Type

Design > General Design Parameters > Serviceability Load Combination Type

x .Qelated Function.

Serviceability Quasi-permanent
cLCB2 inati
ﬂ CLCES e Results > Combinations
‘= Load Combination Types for
Serviceability Checks
Frequent

cLCB4 1. Quasi—-permanent Comment & References

‘;JJ_ 2. Frequent

@ Once serviceability load combinations are created by using
. Auto Generation of Results > Combination, the created

3. Characteristic L . e

Characteristic load combinations are automatically classified into

cLCB5 Serviceability Load Combination Type dialog box

according to types.

Instantaneous valoe of Q o MIDAS/Gen V.720 Online Manual

)

Close | Chamsceebicvabie, & oo - Refer to [Procedure for Serviceability Check as per

- w - Eurocode 2] in Design > Concrete Code Checking > Beam
Combination value w,Q, Checking
- Refer to [Procedure for Serviceability Check as per
Eurocode 3] in Design > Steel Code Check

[\ Frequent vaie yiQy
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D. Enter Parameters for Serviceability Checks

Design > Concrete Design Parameters > Serviceability Parameters

Design > Steel Design Parameters > Serviceability Parameters

Geoerdl | Steel Concrete’| Ser |

|Serdcaability Parameters e P 1
Option Parameters for Serviceability Checks e e lelated Functlor.
[ © % Concrete ' Ovlion ) _ )
S 1. Concrete (Beam) © iegiace Do | e Design > Concrete Code Checking > Beam Checking
T M BySeecto — Crack Control ion Ty z .
| £ Class ’ — Deflection Control Vi By Selacton | @ Design > Steel Code Check
’Vﬂm : li-‘I'l " Detection Coctrol For Seams —
LG S — A & L/a0
st e 2. Steel (Beam, Column) CL/m
e sz — — Deflection Control :t./fu ]
@il o8 k[ T
“Crack Conmral = -Defuction Control For Calumns —
o Cur References
LI '_l-u | T h/I50 .
T Freqw Elom| Type | Defiec. Control| DAF L0 — e MIDAS/Gen V.720 Online Manual
Limif pg S Detection Amplficadon Facke
T — 304 Column 3000000 1.0000 f T8 - Refer to [Procedure for Serviceability Check as per
Lt - —— T o e oy | _Cioe | Eurocode 2] in Design > Concrete Code Checking > Beam
= P * Checking
[ r":‘;;:""’"‘ s - Refer to [Procedure for Serviceability Check as per
A | C L0 Eurocode 3] in Design > Steel Code Check
Z |~ usect L2 :

-Characstisc Deflecton Contol -
7z ’ Ume: L/ 0
~Dedaction Amgldcation Factor—— >
L |
_Glos |

Craen Crash
Fron Quuwt
r i
r i
r T
r e P
r o
I -
. s
r "
. - F
r o

CENENNNENEN
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E. Serviceability Checking Results as per Eurocode 2

Design > Concrete Code Checking > Beam Checking

Eurocode2 RC-Beam Checking Result Dialog i -|C||5] C & R f
Code ! Eurocode?2 Unit : tonf . m Primary Sorting Option Omments ererences
= Member " Strength (“ SECT @ MEMB—‘ -
RO ey " Property Haslts & Serviceability L4 Graphlc Report
MEMB Section fek Stress Control Crack Contral Deflection B - Crack C.:Ol']tl'Ol
SECT|[SEL| Bc | Hc | fyk |POS| CHK Concrete Reinforcement Control - Deflection Control
Span bf | ht fyw Top-s | Top-sa| Bot-s | Bot-sa| Top-s | Top-sa| Bot-s | Bot-sa| Top-w/| Top-w| Bot-w |Bot-wa| Def | Defa
754 G1 240000 | | S+ [3899,06| 144000 477,908 [ 144000 31192.4 [ 244732 [ 143372 | 244732 | 00002 | 0,0003 | 0,0000 | 0,0003 J e Detail Report
411 | [ |0400] 0,700 305915 | M | OK | 59,6857 | 251,240 | 645,147 | 1440,00| 119,371 | 24473,2 | 3225,73 | 24473,2| 0,0000 | 0,0000 | 0,0000 | 0,0003 | 0,0055 | 0,0408
10,200 0.000(0,000) 244732 | J | SC+ | 15795.4 | 1440,00 | 180,682 | 251,240 | 126387 24473,2 | 542,045 | 23473,2 | 0,0008 | 0,0003 | 0,0000 | 0,0003 - Stress (Strength Results)
765 Gl 240000 | | | Sc+ [ 164884 144000 | 150,022 [ 251,240 | 131907| 244732 | 450,085 | 244732 | 0.0009 | 0.0003 | 0.0000 | 0.0000 - Crack (Serviceability Results)
411 | [* |o400]0,700| 305915 | M | OK | 703875 251,240 633,782 | 1440,00| 140,775 | 24473.2 | 316891 | 24473.2| 0,0000 | 0,0003 | 0,0000 | 0,0003 | 0,0054 | 0,0408
10,200 0.000{0,000| 244732 | J | S+ [3371.83[ 134 .
788 61 [200000| | | S+ |4z1811| 148 4 Crack Control — e MIDAS/Gen V.720 Online Manual
a1 |~ [nannln7nnl ansar s | m | ok (s assal os1 EnD L ENp-J 403
1) Lo Combinamon N : _
Produce Crack Control & i i , i | Refer to [Procedure for
Deflection Control results Mowable Crach Wedbvum 2 0.0 > it Serviceability Check as per Eurocode
10,200 0,000]0,000] 244732 | J | S+ | 342445] 1440 = Faloisten S : || 2] in Design > Concrete Code
76 =t o R i i
41| 7 [0.400[0,700/ 305915 | M | ok [opoooo|ooo T o ) B by 405 Checking > Beam Checking
10.20 0.000]0,000] 284732 | J | S+ | 273537 qaar e A e gk F - Refer to [Procedure for
7 R e = ' - Serviceability Check as per Eurocode
I~ Cofnect Model Yiew By CoedkRutoiuie 31 in Desi y Steel C dp Check
: = : >
Selebt All | Unselect All | Re-calculation l & 5. Deflection Control ] In Design teel Code Chec
w Summary... | <<| 334w .
Option for Detail Prirft Position CopyTabre |
(’7 Endl, |~ Mid, | I End J._‘ Close I
Zaw 5 Both ‘Strength’ (Stress) and ‘Serviceability’ (Crack) results are
7 produced in the Detail Report
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F. Serviceability Checking Results as per Eurocode 3

Design > Steel Code Check

| c
omments & References
Code : Eurocode3 Unit : tonf . cm Primary Sorting Option
C GEG VIER
Sorted by { mz’:::; Change... | Update... | (r BECT @ MEMBW e Graphic Report
o MEMB| SECT Ll Section e Len | Ly Ky | Bmy [ Nsd | Mbsd | Mysd [ Mzsd |[ Def - Deflection Checking Results
COM | SHR Material | Fy Lb Lz Kz Bz | N_Ad | Mb_Rd|My_Rd|Mz_Rd| Defa
N 1496 st - SG1, H 600x200x11/17 | [1200.00[1200.00] 1.000 | 1.000 |0,00000 -4084.4 | -4054.4 0,00000 | -1.0064 e Detail Report
2771 | 0209 $5400 [ 2.40000 1200,00 [ 1200,00| 1.000 | 1.000 | 293,236 1474.22 | 6501,82 | 787.636 | 3.00000 .
NG 1508 s23 - SG3, H 400x200x8/13 5 | 600,000/ 600,000( 1.000 | 1.000 [0,00000] 197647187647 | 0.00000| 0.2918 - Check Deflection
1,160 | 0245 $s400 [ 240000 600,000 | 600,000 1,000 | 1,000 | 183,535 1704,07| 2901,82 | 584,727 | 1,50000
- 1502 525 r SGS, H 582x300x12/17 g 1080,00 | 1080,00| 1,000 | 1,000 | 0,00000 | 6467,60 | 6467,60 | 0,00000 | -1,0871 Y MIDAS/Gen V.720 Online Manual
1,643 | 0281 $5400 [ 240000 1080,00 | 1080,00| 1.000 | 1.000 | 380,727 | 393537 | 8640,00 | 1730,18 | 2, 70000
1675 | 532 SB2, H 350x175x7/11 1200,00| 1200,00| 1.000 | 1.000 | 0,00000]1202,60| 1202,60 | 0,00000 | -4.5774 . s
NG 815 | otte r $s400 [ 240000 ' [R200,00[1200,00] 1,000 | 1,000 [137.760| 427,279 | 1893,62 | 579,636 | 5,00000 - Refer to [Procedure for _SGTVICE_abIhty
ok | 1838 ST r SCG1, H 350x175x7/11| 120,000/ 120,000| 1,000 | 1.000 |0,00000 | -485.86 | -485,86 | 0,00000 | 001124 Check as per Eurocode 2] In Deslgn >
S Wi 5 Dofloction Checking Result Concrete Code Checking > Beam Checking
- weflection Lhecking Restlts - Refer to [Procedure for Serviceability
> = - . .
L/ 400.0 = 30,0 < =d5.773603 e .G Check as per Eurocode 3] in Design > Steel
(LCB: 19, POS:BE47.1cm, DIR:GLOBAL 7) Code Check

Produce ‘Deflection Checking Results’l

I~ Copnect Model View Yiew Result Ratio,., I ‘»F‘" e

eldct All | Unselect All|  Re-calculation I <<  [[1+1]]  CHECK DEFLECTIDN.
Detail, Summary.,.| Close
(. EomEE‘ée Maze i mum gnlaf lection,

1 . -
> '

-, D&F - 0.000 (Def lection Amplification Factar),
- En?itinn = 55% 3DEcm E;Em i EHH(HBSE Eﬁé) bal 7
Display ‘Check Deflection’ results I T Def Lim = DDChem en (Bolbel 2)

Oef » Def _Lim  -——-> Not hoceptable 11
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(2) Assign Rebars by Members

Design > Concrete Design Parameters > Design Criteria for Rebar by Members

Design > Concrete Design Parameters
> Concrete Design Tables > Design Criteria for Rebar by Members

General | Stesl Concrete | SRC | Beam Rebar Table

[Desian Criteria for Rebars by | Main Side Option of
B Element Rebar Stirrups| Arrangement Bar | (mm)|(mm)|Sliced Bars
Beam | Column | Brace | Wall | 102z Do 2 D13 |D.0000|0.0000/50%
" 7lp22 [DID 2 D13 |0.0000|0.0000/50%
-~ Option 13/D16  |DIO 2 D13 |0.0000/0.0000/50%
' Add/Replace ¢ Delete ‘ E3
Main Rebar D22 v
Stirrups :[D10 - Column/Brace Rebar Table
Arrangement |2 =] P i
Main Arrang Arrang Option of
Side Bar :[013 = Eloment | pobar | Te/Spirats |70y Z | (mm)|Sticed Bars
¥ 165022 D10 [ 3 50,600 504
dr [0 mm 16,022 DIO 2 2 CT T
dg : [0 mm _2p22 D10 2 A |50.000| 5%
2022  DI0 2 i3 S0.000/ E0%
v Doubly Reinforced : [05 +] 1 i | ! [ I
Wall Rebar Table
‘—Option of Spliced Bars
 None & B0% O 100% Vertical | Horizontal | End Rebar | dE | dW
Wall D) Story Rebar Rebar From {mm}| {mm)
2|1F D13 D10 D10 0,0000/0.0000
7IF D13 D10 D10 70.000:50,000
Aoply | Close | Bl1F D13 DID DIo 0,0000/0.0000
*

Comment & References
o MIDAS/Gen V.720 Online Manual

- Design > Concrete Design Parameters

> Design Criteria for Rebar by Members
- Design > Concrete Design Parameters

> Concrete Design Tables > Design Criteria for Rebar by
Members

@ While ‘Design Criteria for Rebars’ enables the user to
assign rebars by sections, ‘Design Criteria for Rebar by
Members’ enables the user to assign rebars by members.
‘Design Criteria for Rebar by Members’ precedes ‘Design
Criteria for Rebars’ when both are assigned.
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. . M.d=

(3) Disregard of Extremely Small Compression/Tension in Nonlinear Members

Design > Concrete Code Design > RC, Column, Wall, Brace Design
Design > SRC Code Check > Column Checking
Design > Steel Code Check

Revision of V720 I

In cases where tension—only/compression—-only elements have extremely small ‘elated FunCtlonI
compression/tension, the compression/tension forces are ignored in the design
process. e Model > Elements > Create Element

Tension Only/Hook/Cable, Compression Only/Gab
Steel Design e Load >
- Cpmpressmn/tenswn forces are ignored if they are less than 1/10000 of (Steel Create Load Cases Using Load Combinations
Sectional Area x Fy).

- This is identically applied to tapered sections and the area is measured at the e Analysis > Main Control Data
section where the strength check is to be performed.
RC Design
— Compression/tension forces are ignored if they are less than 1/10000 of
(Concrete Area x Fck).
. — Reinforcement is not taken into account since the forces are calculated before
.~ Ydesign.

“~1SRC Design

~| — Compression/tension forces are ignored if they are less than 1/10000 of (Steel
~/Sectional Area x Fy).

~ .7~ —In SRC Design, it is common to design in a way that only the steel section can
”I’ ~ resist compression and tension

Vo
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4 . /i\ 4‘»3 A

(4) Enhancements of Concrete Design Result (Rebar, Area and Ratio separately displayed)

Design > Concrete Design Result

Diesign Results |

|Concrete Design Result =] J

—Load Cases/Combinations
|ALL COMEBINATION =] _I

Reference

o MIDAS/Gen V.720 Online Manual

- Refer to Design > Concrete Design Result

— Ratio by Components
 Auial
i Shear-y i Shear-z
 Bend-y ¢ Bend-z
& Combined

?DE‘ Display Ratio
ir)
separately
W Reinfarcement
& Rebar ¢ Are
—Display
v Beam v Colurmn
¥ Brace I Wall

I
.
u
.
—Qutput Component :
u
.
u
o

Display Area

v Ratio of Axial Stress
¥ Main Rebar
» Shear Reinforcement

Colurnn Section Size

(Scale Factor |l
Yalue Option
’7Decimal Pt, |2 [~ Exp.

d ’rOutput Section Location (Beam)—

] I Genters [T
= | [ER =l
3 /_ Apply | Close
oo
"/
'~

_— HEY
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(5) Enhancements of Steel Design \/1

A. ‘Change Steel Properties Dialog’ displays code checking results for all Properties
Design > Steel Code Check

g MIDAS/Tewt Editor - [Untitled, acs]

@Fl\e Edit Wiew Window Help 1= x]
CEESRE| R |2 aao 2 B 4% % %A= A
0000 I
T N | MIDAS/Gen - Stes! Code Checking [B35950-90] Version 7.1.1 =l
Paoasay Ko, [ ~ Uh o gggg
Ogen MOD Miw From _To B Y honoa
Camet T booos i
%.—m. —— ¢ ke Produce the code checking
ol 0 r e p=r 7% results for all properties pe)
Lhe Cambnad Bt sen 0T = [T Hon .
e In a text format
014 — w—
Batan | CHe |21 cCB| oM | ske ri IR, B el R PR () N ey
» ot ot T | 9| bW ooe eawoten tajooia = SECTION CHE LCE OOM  SHR H B___ M
e r s | oew | ooem |Teswo!como) seatB0015 -
e F 5 ems | occe fetnn scmn ibooie 3P 60 Ged oK, 3 0.547 0.0045 G500 4.0000 71000 =
I o017 P 76.342.8 oK 5 0GRS 0.0043 76300 2.8000 64650
oot " P EO.Ek3.2 o 3 03 Dok i a0 EeR:
0018 -
<11 »
Ready Lnd/20, Cal i 7

Semdby W B W Awa _Chandsdchoe | cowe [ Charee ]

B. Revision of Steel Code Checking Detail Calculations

Revision of V720 |

Old Version: Detail report used to display the calculations corresponding to the location of member and load combination,
which produced the most critical combined stress.

. New Version: Detail report displays the calculations corresponding to the location of member, which produces the more
critical one of the most unfavorable combined stress and the most unfavorable shear stress.
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(6) Enhancements of Orthogonal Effect in Seismic Load Casesh/l

V702 I

- While generating static seismic load combinations with Orthogonal Effect considered, only one load combination was generated. For example, only

one of [E(X), E(Y)], [E(Y),E(Z)] and [E(Z),E(X)] could be generated. (This was identically applied to Response Spectrum Loads.)

V720 I

- [E(X), E(Y)], [E(Y),E(Z)] and [E(Z),E(X)] can be all generated. (This is identically applied to Response Spectrum Loads.)

V710 (R2)

Set Load Cases for Orthogonal Effect

—Orthogonal Loads Group
—Define Orthogonal Load Cases

Load Case 1 |W vI _I
Load Case 2 : [RSy(RS) =] G

Group Mo [ LC1 | LC2
1 EQx(sT) EQwET)
2 REx(RS) RSy (RS)

3 \
o Only one load combination could be
= generated for static seismic load and
/ ~~ response spectrum load, respectively

/, 0]:4 I Cancel

V710 (R3)

Set Load Cases for Othogonal Efftect B3

—Qrthogonal Loads Group
—Define Orthogonal Load Cases

Load Case 1 m_l
Load Case 2 : [EQy(ST) =] [

Group Mo [ LC1 [ LCc2 |
1 EQ=(5T) EQu(ST)
2 EQy(ST) EQz(5T)
3 EQz{5Ty EQn(sT)
Up to 3 load combinations can be
generated for static seismic load and
response spectrum load, respectively

_|===_|_
0] 4 I Cancel |

IReIated Functionl

e Results > Combinations
Set Load Cases for Orthogonal Group
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Contents |

(1) Enhancements of Display function
(2) Graphics Option added in Preferences Menu

(3) Save all Graphic Design Results as a graphic file format
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(1) Enhancements of Display function \\/1,

A. Hinge Size can be controlled

View > Display Option

Display Option

Font | Color | Print Colar Size | Draw |

—Select ltern —Option Yalue

Size / Factor
-

I?elated Functioni

@ Results > Deformations > Deformed Shape
- Inelastic Time History Analysis Result
- Pushover Analysis Result

Shrink G003
Ferspective B0

Contr

Default ltem | Default &Il | Reference

e MIDAS/Gen V.712 Online Manual
Cancel Spply Default &l Options |

- Refer to View > Display Option
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B. Simultaneously display the Section Shape and the Section Property Name

View > Display

.elated Functior.

Misc | Load | Wew | Design )
Mode | Element Praperty | Boundary e Model > Property > Sections

Material Murnber Reference
[(IMaterial Name e MIDAS/Gen V.712 Online Manual

W Property Marme
W Section Shape
A L Ec ke (e T uRRECECEECETEECEREEREE
JInelastic Hinge Symbaol

JInelastic Hinge Mame

- Refer to View > Display

nngun

Display Property Name and Section Shape simultaneously

I~ Display by Graup |
I~ Display by Selection [+ Display
[~ Hidden Labels

Display Cption

0Ok Cancel
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(2) Graphics Option added in Preferences Menu

Tools > Preference

Preferences

= Enwronment e
Goreral Graphics Environment Setting

View  wesmsmsmsssssasssssssssssssssssaans,

'———Bete—'Femﬁeee—QStream Buffer Size : [B 5 ME"
- Property
’-Luad .................................

- Regols €[ Enable Vecior-Based Print 0ut 2
L Nf, o 4T Enable Low Resolution Print Ot

s Output Formats
- Forfnats - Difn, & Others Reference
- Formnats - Fdrces
“..Forfnats - Ldads

e MIDAS/Gen V.720 Online Manual

™ Save Changes Upon DK Default All | Set Default | OK | Cancel | - Refer to Tools > Preference

Enable Low Resolution Print Out
—eOptimize the background when the Vector—-Based Print
Out option is enabled

Enable Vector—-Based Print Out
——eReduce time for printout using the Vector—-Based Engine
of low resolution

\ Stream Buffer Size
—eSpecify the Buffer Size according to the configuration of
the graphic card




Miscellaneous

(3) Save all Graphic Design Results as a graphic file format

Design > Design Result Dialog & Code Check Result Dialog

Revision of V720|

Old Version: Save the graphic design result of a single member or property

New Version: Save the graphic design results of a lot of members or properties

[Merb o TS <1 @ Pom @ P |30 Cose (B Saw
P
| Design Inform s z
v Save as EMP File 2 ‘
Design Code ) e ——
Uni System oave as EMF File
i . ”
Sl ) 1 Save &ll as BMP File 3 —t—
Matanyd ¢ \ n e
Save All 55 EMF File ) -
Vo rore—— |
Sechion Name s = .n
{Ralled - H 42Bx40752065) Py
MemberLongh - 380000 b
Dot 0.42800 b Thick  0.02000
- Member Forces Too f Bicth D400 oo F Thick 00000
Al Foree Fox = -53,185 (LC8 18, ASHI) Bot.F Ricth 0.40000  fot F Thice 0.0350
Bending Mermeris By = 300634 Nz = -3.41% ﬁg‘ gﬂiﬁ o 2;33&,‘;'_
End Mamenks Myl = 38.0834, My) = -22.784 (tor Lb) lw 0.00119 iz 0.00033
! 20050 21
Ryl = 360634 Nyl = 22784 (for Ly) Sy fay o o
Kol = -3.4136. Nz) = 280279 (for L2) ™ 01800 = 9.10402
EhearForces Fyy = -2,0604 (L3 23 POGi))
Fzz = 15,7826 (L08: 18, POS:))
3 Deswgn Parameters
Unbratad Langhs Ly = 3.E0000, Lz = 3.60000, Lb = 3.60000
Efectve Length Fatlos Ky = 1,00, K2 = 100
Mement Factor! Bending Coeficien! ~
< »




