Release Note

Release Date: July, 2018
Product Ver. : Gen 2019 (v1.1) and Design + 2019 (v1.1)

DESIGN OF General Structures

Integrated Design System for Building and General Structures



Index

(1) BHERET (BUENTC 2018)

(2) BIEMBERED TN BREEREF
Q) EERGEADHEVSEER
(4) BILtERS TN EREERER
(5) BILHETR B MRZRE
(6) BEBIFFETR BB BN ITRERE (FwLEHRENSR-10)
(7) EREHEFE
(8) ERABFHEARER
(©))
(
(
(
(
(
(

filt i

9) B R EMAERRRE
10) ¥ EEEEHRE
1) R EEMEEGTS NXHWERAE
12) BILSIRMEERTE
13) I 5 47 7T E B I AR M s i
14) Tekla Structure 2018 Eif /M
) #

15) ¥ 8 & A5 1 E & R E (SS560 : 2010)

(1) SRCH 5t (AISC-LRFD 10M)
(2) CFTA SRt (AISC-LRFD 10M)
(3) {55 A B A/ 30 A 1T R 1A o
(4) SEEM 2 R/FERLET (ADM)

(5) BIL BB 2 I iREE

© o0 o H

10
11
12
13
14
17
21
22
23

24

25

27
28
29
30
31



midas Gen



midas Gen | Gen 2019 (v1.1) Release Note

1. AR5 (BUENTC 2018)

- Add Material of NTC2018 in DShop

Add Material of NTC2018 in GSD

[Column]
Modify the calculation of ‘Volume of concrete core’ in Check mechanical volumetric ratio of co
nfining hoops within the critical regions.

[Wall End]
Modify the calculation of mechanical volumetric ratio within the critical regions.

1) Shear strength in wall elements under seismic combination is reduced by a 0.4 factor.
2) Design shear force of wall elements use the shear force from analysis without any modifica
tion in CD “B".

7.4.6.22 Minimum mechanical volumetric ratio is considered as 0.12 only for CD"A" in column and wall.

In wall element for seismic and non-seismic case, wall length for shear design is calculated by *

744522 d=0.9Lw’ and ‘z= 0.8Lw’

MiDAS 4
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1. BHFERG

(BENTC 2018)

Detail Report for Punching Shear Checking as per 6.4.4 and 6.4.5 of EN1992-1-1

Basic control perimeter

rholy =
rholz
rhol

K
gamma_c
U Rd,c

Raty
Fyud

Asw/sr

0.08008
0.06888
nin[ sqrt{rholy=rholz), 8.82 ] 0.06688
min[ 1+(2@88/d)"8.5, 2.8 ] 2.808 (d in nm)
1.580
max[ B8.835xk™1.5xsqrt{fck), (0.18/gamma_c)=K={108=rhol=Fck)"1/3 J*uixd
432.1333 kHN.

Beta=U_Ed / U_Rd,c = 1.747 > 1.8 ---> Mot Acceptable **?
{Heed Vertical Reinforcements.)

347826 .0878 KPa.

i + = 1 203c AR AARA _KPA

BetaxU _Ed / {1.5=d*fywd _ef) - 8.6099 m"2/m. 0.8099 m"2/m.)
(Calculating the outermost perimeter of shear reinforcement.)

aoaC,er -

BELA®U_EO7LU_RO,C701) = . ooy 1.

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

MiDAS

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

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

Viags = 075 veag + 1.5 (d 1 51) s fywaer [1/ {1 )] sin (6.52)

where

As.  isthe area of one perimeter of shear reinforcement around the column [mm?);
5 is the radial spacing of perimeters of shear reinforcement [mm)];

f is the effective design strength of the punching shear reinforcement according to
fowa,et = 250 + 0,25 d < fiu [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 to 6.4.4;

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

I NOTE The value of kv for use in a eountry may be found in its National Annex. The recommended value is 1.5.

Gen 2019 (v1.1) Release Note

Update default value and default options

Concrete Design Code

Design Code : |Eurocode2:04

National Annex : |Italy

==

7] Apply NTC |wTean18

V] Apply Special Provisions for Seismic Design
Strut Angle for Shear Resistance :
Effective Creep Ratio (Phi_ef) :

Slenderness Limit

Lambda_lim = 25/sqrt{n)

Where, n = N_Ed/(Ac*fcd)

/| Beam-Column Joint Design Gamma_rd 1.1

Strong Column Weak Beam

SUM(M_Rc) > 13 = SUM(M_Rb)

Select Ductility Class
CD'A' (High Ductility)
@ CD'B' (Medium Ductiity)

Shear Force for Design (Gamma_rd)

geam 1.1 Column 1.1

Secondary Seismic Element

Friction Coeffident for Wall Silding :
Torsion Design

Moment Redistribution Factor for Beam

Consider Shear Strength of Concarete for Checking
] wiall | ColumnBrace /| Beam

[ ——
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2. BILMRISEMRIE D TN REERF

« Strain results are provided for plastic materials, i.e. Tresca, Von Mises, Mohr-Coulomb, Drucker-Prager, and
Concrete Damage.

« Damage ratios for compression and tension are provided fo

Results > Tables > Results Tables > Plate/ Solid > Strain(local)/ Strain(Global)

Results
Tables -

‘C'ﬁ Reaction

_ Displacements
Truss
Cable

Beam

Plate

Plane Stress

Plane 5train

Axisymmetric

Solid

Wall

Elastic Link

General Link

Vibration Maode Shape

Buckling Mode Shape

Story

Inelastic Hinge

Time History Analysis

Heat of Hydration Analysis

Tendon

Composite Section Far C.5.

Displacement Participation Factor
Initial Element Force

}? Imperfection

Bl B B g 8 8 5

¢ Force & 5tress

¢ Force (Local)

/ Force (Global)

¢ Force (Unit Length)
; Stress [Local}

¢ Stress [Glabal}

7 Strain [Local}

‘,ﬁ Reaction

Displacements

Truss
Cable
Beam
Plate
Plane Stress
Flane Strain

Axisymmetric

the ‘Concrete Damage’ model.

Gen 2019 (v1.1) Release Note

B sanascen B mesum puate Straiiloc)y

Solid

Ul

/ Strain (Global)

MiDAS

Wall

Elastic Link

General Link

Vibration Mode Shape
Buckling Mode Shape
Story

Inelastic Hinge

Time History Analysis

Heat of Hydration Analysis
Tendon

Compaosite Section For C.5.

Displacement Participation Factor

Initial Element Farce

ﬁ Imperfection

“f Force & 5tress
“f Force [Local)
nf Farce [Global)
nf Stress (Local)
Eg stress (Glabal)
nf Strain (Local}

By strain (Global)

LDCA
LOCY

LDCH

| 1IL0GT

nl_001
.nI_CK}Q
.nI_D(.‘.}
nl_004
.ﬂI_Deé
nl_008
.ﬂI_DC".’
nl_00§
.ﬂ|_009
nl_01o
.r|I_01|
n_o12
.r|I_013
ni_o14
.nl_ma
nl_016

017

-4 1972003

4 7008003

£ 7

6 7132-003

6 713003
131 Te-003
-7 21Te003

7 7270003

16516004
24820004 |
2 482e-004

4 T42e.004

47426004 |
7345 004 |
7 343e.004

1 014e-003

10146003 |
13050003 |
1 305e.003 |
1 580003 |

1. 5890e-003

18060003 |
16962.003

21838003

1536003 |
24520003
2 4972.003

2 7806003

2 7800003 |
308%-003
3 088e.003

3388003

3 3860003 |

42860003 |
4 785.003
45848.003 |

Strain-xy

Enoasnon
0.0006+000

0.000e-+000

0 D00e+000 |
0,000¢+000
0.000e-+000

1 000e+000
0.000e-+000

0.000e+000 |
0.000+000

0 000e-+000

0.000+000 |

0.000e+000

0 0008-+000 |

0 0008-+000
0000e+000
0.000e+000
000084000
0.0008-+000

0 000e-+000 |
0.000¢-+000 |
0.0006+4000

0.0008+000
0,000+ 000
0.000e+000

000084000 |
0.000e+000 |

0,000+ 000

0.000e+000 |

0.0008+000

000064000 |

0,000+ 000

0.000e+000 |
0.000e+4000
0.0006+000 |

7 343004
1 01 4e-003
1,014
1:305¢-003
1 305e-00%
1 5888003
1 56e-
1808003
1 8060003
2 1836003
2 163¢-
24026 01
2 40260074
2 780800
2 7005
30896003
3 030e-003
3 368600
3368000
3 EBBe- 00

ni 018 A
Plote Plastic StrainfL) |

-8 BlZe-005

-0.602e-005 |

2.6126-004
-2 61ae-004
4 181e-004
-4 161004
7 BABe-004
7 6666004
12376003
4 237e-003
1 7082003

. 708003 |

-2 197e-003
-2 187e-003
2 693003
-2 59Ge-003

3.103e-003 |

3 656003
4.107e-003

6 7130.003

7130003 |

7 122003 |

00,0000

-90,0000

800000

80,0000

80,0000

-00.0000

800000

-S0L0000

20,0000

7 B 1e-005
7611005
2082004
2 082004
33326004

3
1351003
1.751e-003
1 751e-003
2 146e-003
2.146e-003
25480003
2 5452003
2 844e.003
25440003
3 3440003
3 3442003
3 7450.003
AT40e-003
4 148002
4 148e-003
4 547e-003
4 54Te003
4 9480-003

1 Tate-001 |

17912001

2 768001 |
2 Tofe-001

3 863e.001

30636001 |
40460001 |
4 9452.001

5 001

& 690001 |
£ 2476001

& 24Te-001

6822001 |

652001
7.069¢-001

7 068001 |

i 001
T.352e-001

7573001 |

7573001
7 7932.001
1793001
T 998¢-001

7 998001 |
8 1018001 |

B 101e-001
B 206e-001
B 2062001
B311e.001

B 311e001 |
B.416e-001 |
B 4182001 |
B 5218001 |

Tens, Dam:

0.000e+000

0,000 +000 |
1 187e-007 |
1 1676007 |
1187007 |
11678007 |

1 187e.007

11676007 |
11976007 |
11972007

11876007

11876007 |
1167007 |
1/ 157e.007

1 1878007

1187007 |
11876007 |
11676007

116878007

11676007 |
11976007 |
11972007

1 1878007

11676007
1167007 |
11976-007

11876007

11676007 |
1.187e-007
11876007 |

11678007

11676007 |
11676007 |
1197007 |
11876007 |

Damage

1 Tote-001
1.7912-001
2 TE8e-001
2768e-001
3 863e.001
3.963¢-001
4 948¢-001
4 946e.001
5 fifide. 001
5.600e-001
8.247e-001
£ 24Te.001

7 3528001
7.352e-001
7573e-001
7 5732001

# 1018001
8107001
B.206e-001
8 206e-001
83118001
8311001
B.416e-001
B 416e-001
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2. BIUERLIMERA DTN RREERER

Results > Results > Strains > Plate Strains/ Solid Strains

7 4 Strains - [Plate strain | |Plate strain =[]
E;_ Plate Strains Load Cases/Combinations - Load Cases/Combinations

ST: LDC1 v | [ : =
¢ solid Strains | | [emocs =

Step ML Step:20 - Step ML Step:20 -

@) Total Strain e Total Strain Plastic Strain

Damage Ratio

'@ Damage Ratio
Strain Options Strain Options

Local

@ UCs Current UCS -

Print UCS Axis

Element @ Avg. Modal
Avg. Modal Active Only

@ Top Bottom
Element @ Avg. Modal Both Sides ahs Max
Avg. Nodal Active Only
Components
@ Top Bottom @ Compressive
Both Sides Abs Max Tensile
Total
Components
Stn-xx Stn-yy Stn-zz
Stn-xy Stn-yz Stn-xz

Stn-max Stn-min
@) Max-Shear

Type of Display

V| Contour [ Deform [
Values [ [Fllegend [J
Type of Display Arimate |:| Undeformed
V| Contour [ Deform [ Mirrored  [..]
Values [ [Legend [J Value Option
Animate [ Undeformed Max Element Centes
Mirrored [
Value Option
Max Elem:

Apply Close Close

MiDAS 7
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3. BIRBE

BEELEEER

- Tower wizard makes it easy to model the leg / body / arm part of a complex 3D tower structure.

Structure > Wizard > Tower > Tower Leg/ Body/ Arm

Gen 2019 (v1.1) Release Note

Tower Leg Wizard

Leg Mo. ] Show Dimensions

No| Use w w2 H
1 4500
2| ve 4500 [ 8000
3| ve 4500 [ 8000
]

4500|8000

W %000 | modify ||

V| Use Leg

MNumber of Panels Select Type
5 S Front

w1 5500

y 8000
Boundary Condition

@ Fin Mone

Insert Point

Rotations
Beta
0

Qrigin Point

==

B

w2 4500 i 2

Tower Body Wizard

Body Mo.

w

Insert Point

Rotations
Beta
0

Origin Paint

| 1(-4.5,-4.5,0)

&S| 1| e | Do m|e|e|e

(RFRIFRITEITEIFRCY Y g

Add || Modify H Delete |

Define Type
Horizontal
@ Vertical
Row of
Redundant

L A

A bA - [BA

Total Front

W -L—__z_f_—l

Show Dimensions
Input Dimension
Fix Width
w |0

H 3

1
i

PAVZANFara
<5.<5<;<§§;<

(VY TTYY
L&i&&

T

Tower Arm Wizard
Arm Nao. 1
W |Use Arm Body

w1 4500

wa 4000

V| Use Left Arm

Show Dimensions

Front |>< -
Plane >< .

Number of Panels 3

Front Type
L G000

H 3000
Plane Type

D

Internal |

mn =] -
m L

mm ":i:j '|

V|‘ ‘ |'|

Insert Point

Rotations
Beta
0

Origin Point

| 1(-2250, 2250, 0)

| Use Right Arm

Number of Panels 3
Front Type
L 8000 mm ||7 v|
([~ -

H 3000

Plane Type

D |9 mm ||::} ‘|

Internal ‘ v‘ | ‘ v|

MibAS




midas Gen

4. BB TN REERERF

- The average and envelope load cases for the time-history load cases are generated in the table.

Gen 2019 (v1.1) Release Note

« The displacement and the member force are only supported.

Results > Time History > T.H Results > Time History Load Combination

)il TH Results ~

Displ/Vel/Accel

Cball : TH ENV_User The maximum absolute value among the
input name selected load cases
Cbmax : TH ENV_User The maximum value among the maximum value
Added input name of selected load cases
OGRS Comin : TH ENV_User The minimum value among the minimum value
load input name of selected load cases
[LINTILENGLE Cbmax : TH AVR_User The average value of the maximum value of
input name selected load cases
Cbmin : TH AVR _User The average value of minimum value of selected
input name load cases

Name : 01

e ., ) Description :
| Force(Beam/Wall/Truss/General Link]

Load Combination Type

Force Diagram(Beam/Wall/Truss/General Link)

@ Envelope

&, Stress(Beam/Truss)
i 55) Selected T.H. Load Cases

Defined T.H. Load Cases Selected T.H. Load Cases

L
— |TY
=

Time History Load Combinations

)

Time-History Analysis " | Records Activation Dialog @

Mode or Element Loadcase/Combination Part Mumber

TH ENV_01({THCB:all) J|Part i

Identical value ! Al

01E

Select Type

| | MNone | |Inverse| | Prev |

TH EMV_01{THCB:max)
TH ENV_01({THCE:min)
TH AVG_02(THCB:max)
TH AVG_02{THCB:min)

Part 1/4

Part 2/4

Part 3/4
J|Part j

SCETLEG)
Add | L CB1{CRC)
cLCB2(CEC)
cLCB3{CEC)
cLCB4(CEC)

Max: 44 .86
at 4.300 Element Type Y| |

A Min; -48.85 TRUSS
at 3.860 BEAM

PLAME STRESS =l ———— cLCBS5(CBC)

PLATE | Replace | |[Fcicee(cac)

WALL cLCB7(CBC)

Add Wall Opening | Intersect | cLCBB(CBC)

S — — cLCBS(CBC)

Function

| Delete |

Unit: KN,mm,sec

DZ R ’ RZ

A
Load i} {[rad]} ([rad]}

OK ' Cancel |

TH ENV_THO1 (max) 0.00| o000 0.00 ook ]|
TH ENV_THO (min} 0.00 0.00 ~0.00
TH ENV_THO1 (all) 0.00 0.00 0,00

Time{sec)

MibAS 9
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5. Bt BEFRAERZKRE

« The ¢pp valueis added in Torsional Irregularity Check Table as per the Colombia NSR-10 standard.

« The extreme irregular type is added in Remark field.

Tipo 1aP — Irregularidad torsional Tipe 1bP — Imegularidad torsional extrema

tp=00 bp =0 @p is the factor regarding the plan irregularity. If the structure has normal
e R e a1 torsional irregularity (between 1.2 and 1.4) it must use @p as 0.9. If the
structure has extreme torsional irregularity (more than 1.4), @p will be 0.8.
If the structure is regular, @p will be 1.0.

< Figura A_3-1 — Iregulandades en planta

Select Calculation Method
[ mipas/Gen” [ Result-[Torsional Irregularity Check] X

I Country Code : MSR-10

- i Average Value of Extreme Paoints Maximum Valug
Story Drift Method Load Case| Story e S e oy et 1.2*5tory Drift o Story Drift Remark
@) Drift at the Center of Mass S o (mm} (mmy} tode (mm}

Ty - oL 15500.00 3500.00 0.0002 0.0001 107 0.0001 | Regular
oL 12000.00 3500.00 0.0001 0.0000 85 0.0000 | Regular
oL 8500.00 3500.00 0.0000 0.0000 63 0.0000 | Regular
DL 5000.00 3500.00 0.0000 0.0000 21 0.0000 | Regular
DL 0.00 5000.00 0.0000 0.0000 41 0.0000 | Regular
9 1/ Story Drift Ratio LL | 15500.00 3500.00 0.0005 0.0004 0.0003 [ Regular

Story Shear / Story Drift LL 12000.00 3500.00 0.0002 0.0002 85 0.0002 | Regular
LL 8500.00 3500.00 0.0002 0.0002 63 0.0001 | Regular
ok ) [cone ) LL 5000.00 3500.00 0.0001 0.0001 21 0.0001 | Regular
- LL 0.00 5000.00 0.0002 0.0002 41 0.0001 | Regular
EX ] 15500.00 3500.00 2.8645 2.4553 2.3180 | Regular
EX 12000.00 3500.00 41682 3.5728 3.5092 | Regular
E acnn nn con nn L= il A 2cn 44 rregular
EX 5000.00 3500.00 57329 49139 53286 [ Irregular
EX 0.00 5000.00 13.9758 11.9793 141114 | Extrams
EY ] 15500.00 3500.00 65717 56328 51114 | Regular
Irregular : 1.2*Story Drift of Average Value of EY 12000.00 3500.00 11,2747 9.5541 5.7452 | Regular
Extreme Points < Story Drift of Maximum Value EV 8500.00 3500.00 15,9000 13,6285 12.2837 | Regular
=< 1.4*Story Drift of Average Value of Extreme EY 5000.00 3500.00 23.9264 20.5084 18.3609 | Regular
Points EY 0.00 5000.00 93.3580 80.0211 70.8491 | Regular
WX ] 15500.00 3500.00 0.0000 0.0000 0.0000 | Regular

Extreme Irregular : 1.4*Story Drift of Average WX 12000.00 3500.00 0.0000 0.0000 0.0000 § Regular

Value of Extreme Points < Story Drift of E 3500.00 0.0000 0.0000 0.0000 | Regular
Maximum Value 5000.00 3500.00 0.0000 0.0000 0.0000 | Regular

0.00 5000.00 0.0000 0.0000 0.0000 | Regular

Max. Drift of All Vertical Elements

Story Stiffness Method

Regular : Story Drift of Maximum Value =
< 1.2*Story Drift of Average Value of Extreme
Points

oolololo ool olnlvn oo oo ol o ololaoo e

MibAS 10
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6. BEIGTENRAGEEYNITRGRE (S et HFENSR-10)

+ Response modification factor R is calculated using three reduction factors to consider the irregularity of structure
as per the Colombia NSR-10 standard. (R=da*Ppp*Ppr*R0)

« Height Irregularity (¢a), Plan irregularity (¢pp), Redundancy Check (¢r)

Add/Medify Seismic Load Specification Enter the ¢p obtained from the Torsional Irregularity table.  + EQIVALENT SEISHIC LOAD IN ACCORDANCE WITH NSR-10 [UNIT: KN, mn]

Load Case Name ‘EX‘

Seismic Load Code : \L Faftor Regarding Irregularity @ Eflmi‘:gcﬂggsPeak dcealerat ionfia)

Bo=saEs Effective Peak Yelocity (bv)

Eseription Parameter for Factor Site Coefficient at Short Periods (Fa)
Seismic Load Parameters — - Site Coefficient at 1 s Period (Fv)
Design Spectral Response Acceleration ! = = gmpuréagcef ]EaCtUrt (f 1 I Limit

! ) ) . o eriod Coefficient for Upper Limi

BEEs D— yeight Irregularity (Phi,a) Fundamental Period dssociated with

Az 0,15 - g Fa  1.50000 " - Fundamental Period Associated with

Plan Irregularity (Phip) Basic Ductility Factor for %- thr

Ay 015 - g Fv  2.20000 el foefmgpe
. Redundancy Check (Phi,r) : Reduct ion Factor of Irregularity for
PrmErE(Ey) |13 Reduct ion Factor of Irregularity f
LU TOr ATUTT LR

Impartance Factor (I) Result (Phi) : Ductility Factar for %-dir. kR>I< o +4,00000
’ Total Effective Weight For X-dir. Seismic Loads El.ng Y b gy B eth

Structural Parameters ) ) Total Effective Weight For ¥-dir. Seismic Loads (Uy IS P B R s

Calculate

3cale Factor For X-directional Seismic Loads P
Scale Factor For Y-directional 3eismic Loads » 0.00

= = fecidental Eccentricity For X-direction EExg  Positive

‘ 0.6652  0.6652 i ici Irect| It
;“”dzme':lat“’:”ﬂt‘j‘m‘ - = Accidental Eccentricity For Y-direction (Ey . Positive
iasiC Ludulity Factor (RU) 4 - 4

Analytical Period :

9 Approximate Period : 0.6652 0.6552

) 1 1 Torsional dmplification for Accidental Eccentricity ¢ Do not Consider
Bt Torsional dmplification for Inherent Eccentricity ¢ Do not Consider

Seismic Load Direction Factor (Scale Factor) et boze busils Esllode | For ¥-direction 3392, 053752

ode| For Y-direction © 0.000000

N_— === 0f Model For %-direction » B23366525. 673954
vor SWI - = || [Bf Model For Y-direction ' 0,000000

¥-Direction : 1 -Direction : Component Bt ™

Accidental Eccentricity
o - " " X &Y Dir Overturning Moment |
X-Direction (Ex) : @) Positive MNegative Mone shes =F

SO0 [ o | eew, | TR | Addere | s Calculation sheet of seismicload

Name Force Force,
Roof 4617.0952 | 190000 | 10685557 | 0.0
Inherent Eccentricity 5F 48517904 | 155000 | 900.75113 | 0.0
4F 4851.7904 | 12000.0 | 682.76828 | 0.0

Additional Seismic Loads (Unit:kM,mm) 3F 4851.7904 | 8500.0 470.04631 | 0.0
oF 45488046 | 5000.0 | 269.93234 | 0.0

Stoy [ Addx | Add-V L AddRZ| @ ) g f- e Dol Graph of the story force

‘¥-Direction (Ey) : @) Positive Negative Mone

Torsional Amplification

4 m b

File Name: D:%10. Gen'WmidasGen_875_release note'WApr
[ seismcioadprofie... § [ ok || cancel | ‘

Make Seismic Load Calc. Sheet ] [ Browse |

MibAS 1
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7. EEEIREFME

+ Loading Area Group can be defined by selecting an area to apply wind pressure .

Structure > Group > B/L/T > Define Loading Area Group

MNode Element Boundary Mass QGEDL] Mode Element Boundary Mass QEED]

|Loading Area Plane - | |Loading Area Plane - |

Loading Area Group Name - Loading Area Group Name -
[top = H |Defaut o [

Options Options
Add @ Replace Delete H @) Add Replace Delete

Element Type Element Type
] iz [

Elements Defining Loading Area Elements Defining Loading Area

Element List
3570
3578
3939
3945
3481
3487

i
=

Group Element List
Default 14172 173
Default 15 176 177
Default 27 170 175
Default 2792 133
Default 36 188 189
Default 45191 192
Default oE 193 205
Default o7 200 204
Default 90 172 10080
Default 94202 203
Default 99 176 10085
Default 100 171 179
Default 100 101 191
Default 103 205 206
Default 104 201 207
Default 162 173 174
Default 163 177 178
Default 165 178 179
Default 182 189 190
Default 183 192 193 -

R I T R o R

W

[

[¥]

[ Apoly | [ Close |

MiDAS

Gen 2019 (v1.1) Release Note
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8. ERXEBITHELEN

« Wind load is applied on the space structure according to user-defined function.

« Wind load is applied as the nodal load on the nodes compsing the defined loding area.

Load > Static Load > Lateral > Wind Pressure

Add/Modify/Show Wind Pressure Function (=3 | Wind Pressure _

Function

Function Mame : Function_01 | Function 'l"'J'iI'Id Pressure

Coordinate System : Rectangular

Equation : 0.5%%z Load Case Name : |DL
(Example : 0.7%Z2%Z, cos(TH)+R )

— - - Direction : |.5{-'f
Description : Input Equation for Function
Angle : o
Table Show Option R
Fixed Axis : |.\', X v| Unit : m, [deg] fnner Point e

x Start : : Increment : 0.5 Scale Factor : 1

Fix Coordinates K Y 0 Function Name :

Calculate
| Function_01

Wind Pressure B e
(KNIm=) Center Point : 0,0,0

Selection : @) Group Element

Loading Area Group Mame :

o W X W Y
A ERVIEL TR,

=%

01

Element Type

w oo~ ]| fufr]=

) 1=

Elements Defining Loading Area :

| [ Cancel | -‘5||:||:I|‘_.l' | | Close

Wind Pressure Function Function Wind Pressure

MiiDAS 13
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midas G€N |

—

9. BILRE L HERRRE

« TRC dampers manufactured by Sumitomo Riko Company Limited is added to the viscoelastic material properties

Boundary > General Link > Seismic Device Properties... > Viscoelastic Damper

Add/Madify Viscoelastic Damper Properties 4 element model
Mame : TRC Description ! Viscoelastic material properties TRC Damper
Input Methad 4 element model
@ User Input . K.
Import Reference DataBase ——:W
Mount
"
K, K G
— W ]
t P i1
nput Parameters T]{:
Material Type : | TRC Damper - 1]
Damper Dirnension Mechanical Properties
Dir, B (— | B|I|near of KZ, —
Shear Area ! 2530800 mmms — \ | oo
Freq. SR — _\:—— —I,——=-—— II.
Thickness : g mm 1 .'II - |
Max, Limited Deform, @ 0 mim 1 | . /g | s
&, ]
i | / ek I
LT Siiressilb) | Feference T{c) @ 20 (-20=T=60) | / I'I
L 1+ — Shear strain dependence
T of K1, C1 and C2
\\
A\
[ Ok ][ Cancel |[ Apply | ! \\
4 T | -

MiDAS
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9. B{LFEMPHERRFRTE

Boundary > General Link > Seismic Device Properties... > Viscoelastic Damper

TRC Damper (4 element model) : Total Components ( K1(Maxwell) + K2(Voigt) + C1(Maxwell) + C2(Voigt) ) + Mount

Compression with other products

- Verification model - Compression of historical loop
1.E+05
8.E+04 —(MIDAS)
----- (Product A)
6.E+04

4 E+04

-
<
v
2.E+04
5
L

Mass = 5102.04 N/g 0.E+00
Elastic Stiffness = 10000 N/m
Undamped System -2.E+04
Mounting Stiffness = 1000000 N/m
-4 E+04
- -6.E+04
- Input seismic wave
A ,ﬂll -8.E+04
g_{;‘éﬂﬂ/\{\ AVASS 1.E+05
B U \/ \ 1.0 -0.8 -0.6 -0.4 -02 0.0 02 04 06 08 1.0

Deform(m)

MiiDAS 15
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9. B{LFEMPHERRFRTE

Boundary > General Link > Seismic Device Properties... > Viscoelastic Damper

TRC Damper (4 element model) : Total Components ( K1(Maxwell) + K2(Voigt) + C1(Maxwell) + C2(Voigt) ) + Mount

Compression with other products(Historical loop)

8.E+04 2.0E+04
6.E+04 K,(Maxwell) 1.5E+04
4. E+04 1.0E+04
g 2.E+04 g 5.0E+03
¢ 0.E+00 & 0.0E+00
A A
S -2.E+04 - S -5.0E+03
-4.E+04 {MIDAS) -1.0E+04 (MIDAS)
-6.E+04 Tzodfroductd) A5E+04 [Tl (Product A)
-8.E+04 -2.0E+04
-1.0 -05 0.0 0.5 1.0 -1.0 -05 0.0 0.5 1.0
Deform(m) Deform(m)
8.E+04 3.E+04
6.E+04
C,(Maxwell) 2.E+04
4. E+04
2 E+04 1.E+04
£ 0E+00 % 0.E+00
g -2E+04 £ 1.E+04
w _4.E+04 (MIDAS) L (MIDAS)
B6E+04 |------rffmmmma (Product A) -2.E+04 = = = =(Product A)
-8.E+04 | -3.E+04
-1.0 -05 0.0 0.5 1.0 -5.0 0.0 5.0
Deform(m) Deform(m)

MiiDAS 16
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10. ¥TiE e EH RUE

Gen 2019 (v1.1) Release Note

« Print out energy results graph for isolator and vibration control device in the nonlinear time history analysis.

Result > T.H Graph/Text > Time History Energy Graph

|5truu:ture Energy Graph - |

Time History Energy Graph Select

Ml V| Cissipated Inelastic Energy (Eh)
[Inelastic Hinge]
B (V] inetic Energy (EK)

I /| Elastic Strain Energy (Es)

| Damping Energy (Ed)

Plastic Deformation

A

Energy (tonf m)

z20.

.00
. 0000+
-0o000—+
-0o000—+
- 0000
-0o000—+
-0o000—+

-0000—
-0o000—+
-0o000—+
-0o000—+
-0000—
-0o000—+
-0o000—+
-0o000—+
-0000—

-0o000—+
.00

HL-DizectIntegration

oooo0—

oooo0—

-

Ex

L

=EJ+E,

A

0.0000

|
1.0000

s

o

0] E D

B Input Energy B Elastic Energy B Dissipated Energy

A Cc
A A C

1 1rF
I
1

@] D o B (0] E
E,=E +E, E

MiDAS

Energy (tonf m)

-oooo
-0ooo0—
-oooo—
-0ooo0—
-0ooo0—
-oooo—
-0ooo0—

-oooo—
-0ooo—
-0ooo0—
-0ooo—
-0ooo—
-0ooo0—
-oooo—

| | | |
2.0000 3.0000 4.0000 5.0000 €.0000

Time (sec)

HL-Dizectlntegration

| |
7.0000 B.0000 $S.0000 10.0000

o0oo00—

-0ooo0—
-0ooo—
-0ooo0—
-ooao

-

il

o.oo0o00

|
1.0000

|
2.0000

|
3.0000 4.0000 5.0000 &.0000
Time (sec)

7.0000

B.0000 S.0000 10.0000

- Summary -

Max:1._775=+002
at 7.200 Hz

a
Min:7.07%=-004
at 0.050 Hz

M Erizz.7e
[ R2EERY
W z- 25691
[ Bdza.ma)

- Summary -

a
Max:1.775e+002
at 7.300 Hs

Min:0.000e+000
at 0.050 Hz

17
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e N N
10. ¥ EREE H B
Result > T.H Graph/Text > Time History Energy Graph

LD = 1 (DYMA)

| Damping Energy {(Ed)

|5tructure Energy Graph - | [ R=XENEL
400004 Wl Exie.58)
) Bl =020
Time History Energy Graph Select 0 2750
I 7| Dissipated Inelastic Energy (Eh) E Em(5.18)
- i Ev(0.0%)
[Inelastic Hinge] = =2-0000 =008
M (V| kinetic Energy (EK) = M Eci20.6%)
= W E:ii00.08
I V| Elastic Strain Energy (Es) <
2 |=. onoo

- Summary -

| Maxwell Damper Energy (Em)

[Oil Damper] 1. 000

B 7] velocity Dependent Device Energy (Ev)
[Viscous | Viscoelastic Damper]

Max:4_ 205=+000
at $.100 Hz

Il [/ 5train Dependent Device Energy (Et) 2. ooood ) :
Min:0.000e+000
0.00001.00002.00003.00004.00005.0000€.00007.00006.0000%.00000.0000

[Elas. + Inel.][Steel | Hyst. Isolator] 2z 0.010 Ha
Time (sec)

B (V] 1solator Device Energy (Eo)

LD = 1 (DYNA)
Plastic Strain Energy (Ep)

105.
[Plastic Material (Plate]] 100. 00004 .
8500004 o
o Ek (£.5%)
M V| input Energy (Ei) 50,0000 =z Eu 2%
L] .28}
B5.00004
. 5000004 [ eara7. 48
Type of Display +5.00004 O e=iz.13
: 70. 0000 [ Evi0.0%)
| himulative Value Type 5. 00004 =708
1 = | &o0.o0004 [l E-r20. 68
@ — )
I Value I I Percentage | g N W E:100.08
= | so.oo0004
Time History Load Case = | #s-no00q
= 40._ 00004 - Summary -
| - 35.00004
30.00004
. i 25.0000
Digplay Options 0. 00004 .
. § ; 15.00004 Max:1.000e+002
Na Fill @) Solid Fill 1000004 2t §.100 Hz
5.0000+ .
Percentage Text Result 0.-0o004 Min:0.000=+000

0.0000@ . 00002 . 00003.00004.00005. 0000600007 . Q0008 . 00005 000A0. 0000

at 0.010 H=z
Time (zec)

MiiDAS 18
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10. ¥TiE e EH RUE

Result > T.H Graph/Text > Time History Energy Graph

|5tructure Energy Graph - |

Time History Energy Graph Select

S . ; "
= E'ssl'paéei_lnd‘?snc Energy (Eh} Text result of the each energy ratio
NeEastc Ange:

M (V| kinetic Energy (EK)

M V| Elastic Strain Energy €8 ~ |[=F e
File Edit View Window Help

D &S B =K. ¥ = ab Al--E|FSME
R gggggl TIME HISTORY AMALYS1S | EMERGY RESULT PERCEMTATE @ TIME HISTORY LOADCASE MO, = 1
B 7] velocity Dependent Device Energy (Ev) 00003

- - ) o004
[Viscous | Viscoelastic Damper] nonos

Il [/ 5train Dependent Device Energy (Et) 00008 Eneray Graph Percentage

[Elas. + Inel.][Steel | Hyst. Isolator] gggg;

Bl [¥)1solator Deviee Energy (Eo) b {1) Dissipated Inelastic Eneray [Inealstic Hinge] | Eh 9.196

B . Doo11 A

PIashF Sh’am.Energy (Fp, L {2) Kinetic Energy | Ek 6,503
[Plastic Material (Plate)] 0013

Doot4 (3) Elastic Strain Energy | Es 0,237
00015

Donts {4} Danping Energy | Ed 47,336

Qoo17

g {5} Maxwell Damper Energy [0i1 Damper] | Em 9.149
| Cumulative Value Type 0019

| 300210
Value @ Percentage 00021
§§§§§ (71 Strain Dependent Oevice [Stesl | Hyst. lsolator] | Et f.959
o024 .
- honzs (3 lsolator Device Energy | En a0.559
0028
S o027 {99 Plastic 3train Eneray [Plastic Matrial (Plate)] | Ep 0.000
isplay Options 0028
, L 00023 (10) Input Energy | Ei 100. 000
Mo Fil @) Solid Fil 00020 B e L S T T T o o o P B P S e
e Error {Input Energw[Ei] - Energy Sum[(1)-(9)]] 0.000
0033

| Damping Energy {(Ed)

| Maxwell Damper Energy (Em)

M V| input Energy (Ei)

Type of Display

(6) Yelocity Dependent Device Energy | Ev 0,000

Time History Load Case

\4

Percentage Text Result

MiiDAS 19
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10. #iEt R e EHRUE

Result > T.H Graph/Text > Time History Energy Graph

Tables Waorks Report

Time History Energy Graph

Group Check

w s Group
£k Boundary Group : 3 I[Broup Energy Graph ~] I
L EREE Elastic Strain Eneray (Es) =l
Time History Energy Graph Select Inelasfic Eneray (ER)
: = AKinetic Enargy (EK)
4, Load Group : D I[Elastc Strain Energy (Es) lJI——» apng Tl e
a:é? gf“df“ Géﬂuﬂ : ”3 ~Stucture Gioup / Boundary Group - Input Eneray (2D
ructure Group
.... Stl’tGrD SF [ NCI':IE=3 : Element:E ] r Siueture Tota Ener;y | [ statPage | [ MiDAS/Gen [ Time History Energy Graph % b
StrtGrp 2F [ Mode=3 : Elernent=5 ] ,
------ StriGrp 1F [ Mode=F ; Elements5 ] ¥ StGm 2F ) S
v StiGmp IF
_ ) viBrdr Grp 3
e Y R e I Brdr
~ d sl
i I ,? ?% -
: Il tei: Gep 4
ﬁ ?s-( 4?“% _i - Summary -

*

StrtGrp 3F -~ Type of Display

[v Cumulative Yalue Type

- " Value + Percentage
f 1 S ~ Time History Load Case -
~ N
| oee==T ~ .‘==-==='==';‘_=_\, IDVNA j
r = L
f f r Display Options
L I I
=1 4 - ><< C NoFill @ SclidFil
\\ N|
~ N L
, | SN I L Percentage Text Result |
"’ 3
[

BndrGrp 1 BndrGrp 2 BndrGrp 3 Result output of group distribution for each energy item
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11. 2R M EEMEEGCTS NXRYE#ITE

- Reactions from Point Spring Support can be exported to GTS NX.

- Force-displacement results of soil can be imported from GTS NX into midas Gen, and the input data of the multi-linear
Point Spring Supports are updated.

File > Export > Nodal Results for GTS
File > Import > Nodal Results for GTS

Export Nodal Results

Target Nodes
@ All (By Supports, Point Spring, Spec. Disp.)

Selected Nodes

Select Load Case & Direction
Stage
Load Cases/Combination
Step
Result Type

Result Components

Reactions

Export Nodal Results
Target Modes

All (By Supports, Spec. Disp)

Selected Nodes

|User Defined
Output Data
Analysis Set |NS_every step3
Step Monlinear Static{In-situ ¢
Result Type | Reactions

Result Components | Al

OK ]| Cancel ||

MiiDAS 21
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12. O] EREHE AR EIERMN DR SRR R

« Multiple linear type elastic springs are defined as functions without limitation.

& M

Point Elastic Foint
Spring Link qlr‘l
Spring =

MNode Element JLIGGELE Mass Load -% Paint Spring W Elastic Link Add/Modify/Show Deformation-Forces Function
3 3 — E . . MName Type
|P0|nt5prlng Supports [ Deformation-Forces Function E" Deformation-Forces Function 01 &) Force Moment SranE

Boundary Group MName
| Default

Mode Element QELILGELE Mass Loa Node Element EELIGLEWE Mass Loadg dix) Fiy)
{mm) (KN}
0.0000000 | 0.0000000
10.000000 | 10000.000
30 000000 | 12000 000
30.000000 | 13000.000
40000000 | 13800 000
50.000000 | 14000.000
&0 000000 | 14200 000
70.000000 | 14400.000
20.000000 | 14560.000
50.000000 | 14600.000
100.00000 | 14660.000

|P0int Spring Supports : |E|‘5'5ﬁc Link e | |_|

Options

@ Add Replace Delete Boundary Group Mame Boundary Group Name -
|Defau|t [Defauit -] L]

Point Spring (Local Direction)

—_——— Options
Type |MuIﬁ-Linear Options @ Add

Add @ Replace Delete

Fiy) Elastic Link Data
Paint Spring (Local Direction)

Delete

=1 5 B ) O S O e

=

Type  |MultiLinear |

Direction |D>( v| |£“ cancel || apply |

Deformation-Forces Function Deformation-Forces Function

= Type | Multi-Linear

|UZ ) 01 Add/Modify/Show Deformation-Forces Function =

Multi-Linear Type Direction |Dz[-:| shear Soring . Name Type
Unsymmetric 02 @ Force Moment Unsymmetric

m

dix) Fiy)
(mm) (kM)
Beta Angle : 0.0000000 | 0.0000000
10.000000 | 10000.000
20.000000 | 12000.000

Multi-linear is defined 2 Nodes : 2| 20.000000 | 13000.000

40.000000 | 13800.000

as 6 points in the Copy Elastic Link & [ 50050000 | 14055.560

. . B 60.000000 | 14200.000
previous version. pRCEHe 70.000000 | 14400.000
X z 20.000000 | 14560.000
50.000000 | 14600.000
Direction 100.00000 | 14660.000

[ Apply (@] (—ox_J (Ccancel ][ apoly ]
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13. {83

AT A E BIEAR MR M I

Gen 2019 (v1.1) Release Note

« Nonlinear behavior of the elastic links, i.e. comp.-only, tens.-only, multi-linear can be taken into account in the

pushover analysis.

« Link forces imported from static analysis or construction stage analysis cannot be specified as initial loads for
pushover analysis.

Pushover > Elements > Pushover Global Control

Pushover Global Control

Geometric Monlinearity Type

@ Mone Large Displacements
Initial Load

@) Perform Monlinear Static Analysis for Initial Load

Import Static Analysis [ Construction Stage Analysis Results

- When the boundary conditions are different between
initial load and pushover load

- When the element forces in the last construction stage are
used as an initial load

Load Case LDC2 Scale Factor

Static Load Case

Pushover Hinge Data Option

/| Assign Hinge Properties to Member
only for Moment-Rotation Beam/Column

Default Stiffness Reduction Ratio of Skeleton Curve
Trilinear f Slip Triinear Type
| Symmetric (+ -
al 0.1
a2
Bilinear ( Slip Bilinear Type
7| Symmetric

1

Remove Pushover Global Control | [ Misc. ..

Monlinear Analysis Option
V| Permit Convergence Failure
Max. Mumber of Substeps :
Maximum Iteration
Convergence Criteria
| Displacement Morm
Force MNorm

Energy Morm

Analysis Stop
Shear Component Yield

Axial Component Collapse/Buckli

& Elastic Link : Non
Data for Auto-Calculation of Strength

Reference Location only for Distributed Hinge

I-end -

Calc. Yield Surface of Beam considering Bu

Point Spring Suppart : Comp.-0Only, Tens. -Only, Multiinear Type
@ Apply the nonlinear properties defined in Point Spring
Support for pushover analysis
Assumed as linear spring support for pushover analysis
MNote. In case when pushover hinges are assigned to Point

Spring Support, the pushover hinge properties will be used for
pushover analysis.

Elastic Link : Comp.-Only, Tens.-Only, Multilinear Type

o Apply the nonlinear properties defined in Elastic Link for
pushover analysis

Assumed as linear Elastic Link for pushover analysis

CK ] | Cancel

Pushover Global Control

MiDAS

Bi-linear
Elastic Links
representing
soil resistance

nd structure
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14. Tekla Structure 2018 E a4\

« Tekla Structures interface is a tool provided to speed up the entire modeling, analysis, and design procedure of a

structure by data transfer with midas Gen. Data transfer is limited to structural elements. Tekla Structure interface
enables us to transfer a Tekla model data to midas Gen, and delivery back to the Tekla model file. midas Gen text
file (*.mgt) is used for the roundtrip.

File > Export > midas Gen MGT File concrete <
- steel <>
MATERIAL
pre cast - wood and other types <>
Material user defined <>
vertical column <>
inclined column <>
ELEMENT TYPE/ straight beam <>
ROTATIONS curved beam >
Slab <>
vertical panel >
2D ELEMENTS Concrete panels and slab <>
support >
BOUNDARY CONDITIONS beam end release <>
section offset >
self weigth >
STATIC LOAD linear load
(uniform or trapezoidal) b
new element <>
MERGE OPTION .n.ew element that <>
divide other elements

topology changes <>

IWI DAS 24
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15. #FIBMAmEEERE (SS560 : 2010)

« Reinforcement as per Singapore S5560:2010 is added for the design.

Gen 2019 (v1.1) Release Note

Tools > Setting > Preferences

Preferences

=J- Environment

View
Data Tolerances
Property

Load

Results

Motice & Help

Graphics

QOutput Formats
- Formats - Dim. & Others
i Formats - Forces
- Formats - Loads

¥|Save Changes Upon OK

Design Code | Load Code |

Steel Concrete SRC
Design Code: Design Code: Design Code:
|Eummde}:05 b ‘ ‘Eurntndez:m - | P —
|ssrers -
National Annes: MNational Annex:
| Recommended - ‘ ‘ Singapore - | Rebar
Material Code

Cold Formed Steel I'F::th:r’i-a\ Code —
Design Code: ‘55 RC) e |
[ |55(RC} '|
|Eummde} 2O = Material DB
e Material DB = =
NotonslAmex oS o loesa 4
| Recommended hd ‘

[ Defauital ][ setpefaut || oK. || cancel

MipAS

Design > Design> RC Design > Design Criteria for Rebar

Rebar Size

Lo B e B e N v B v -~
[
TR LB

15 CNS

Co L1 o o

& n o opa o

Lo T S e o T o T o O e Y o T e IO o Y e Y e Y |
1
]

o

ASTM

I
~ @

W oh

BS/EN

1= B B = T = B =
OG0 s o

UNI

0 dn o

(%]
m

o oo
I

o
P I T

I's}
[y
b
[¥;]
(%]
8

e
1]
B

o

H1d dis
Hi1
Hi2
H13
Hi5
¥| H20
H25
H32
H40 d<0

CK i | Close
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1. SRC*ian

(AISC-LRFD 10M)

The automatic design / check of the SRC column is performed as per AISC-LRFD 10M.

Add new member
System | SRC
Type | Column

Name

5 Material DB : AsTMOS
& Section Code : AISC10(US)
Tg Steel Option
Preference
? Composite Beam
Column {2}
[E3 scot
[ scoz

CFT Column

MibAS

Start Page Member Member List

Drawing Quantity

Design+ 2019 (v1.1) Release Note

General
Member Name 5C01

Apply this Member to

Material

Concrete 3481 - ksi

Main Bar 58.015 - ksi

Hoop Bar 58.015 * ksi
H-Beam |A36

Stud |a3s

Shape

@) Rectangular Circle

Section
Width
Height
Length(x)
Lenathiy)
Kx

Ky

H-Beam
Shape |H Section

7] Use DB |wax40

Force &Moment

100.00
80,00
50,00
50,00
60,00

Axial
Moment{x)
Moment(y)
Shear(x)

Shear(y)

Coeffident / Factor
0,600
0.600
0,600

Dwg & Repori +

Rebar

PM Interaction Curve

Calculation Result

MAIN BAR

Check Item Direction X | Direction Y

Remark

Layer

Row - i Dc

REQUIREMENT FOR MATERIAL

Layer 1

2 = #3 1.57

n

Fk,min ( ksi ) 3.481 3.046

0K(0.375)

Manc. Mum

Maximum Rebar Layout {Layer 1) : 16-4-28

Fk,max (ksi) 3.481

OK(0.343)

HOOP BAR

Fy,max (ksi) 36.00

End #3

5.91 in |[ Use User Input

Fyr,max { ksi ) 58.02

Center =3

11.81 in

MOMENT CAPACITY

Main Bar Arrangement
@ Corner ( Auto Calc )
Corner { by User :

Check Load Transfer

Identically Distribute

Spacing Limit of Main Rebar

Do not splice

| Design{F4) ” Check(F5) || Report ...

|| Apply(F3) |

@) 50%

psr

oPn (kip )
@Mn (kip.in )
PufgPn
Mu/aMn

smax {in )

5 fsmax

aVn,con (kip )
aVn,st+bar ( kip|
ovn,stl (kip )

SRC COLUMN LIST

{ Drawing
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2. CFTAEE%5Et (AISC-LRFD 10M)
The automatic design / check of the CFT column is performed as per AISC-LRFD 10M.

Design+ 2019 (v1.1) Release Note

Start Page Member Member List Drawing CQuantity

{4 Summary report

Add new member

System | SRC
Type |CFI' Column

Mame

]
o

Material DB : ASTMOS
Section Code : AISC10(US)
Tﬂ Steel Option
Preference
? Composite Beam
Column
CFT Column (1)

[ scot

MiDAS

General

Member Name SC01

Apply this Member to

Material
Steel

Concrete

Section

Shape
¥| Use DB

|Dwg &Repori * |

|a3s |
3.481

| Pipe
|Hss16%.375

D

t

Force

Axial
Moment (x)
Moment (v)
Shear (x)

Shear (v)

100.00
50.00
80.00
50.00
50.00

11.48
11.48
1.00
1.00
0.00

Check Load Transfer

Calculation Result

Check Item

| Direction X Direction ¥ |

Remark

REQUIREMENT FOR MATERIAL

Fik,min { ksi )

3.481 3.046

0K(0.875)

Fak,max (ksi)

3.481 10.15

0K(0.343)

Fy,max ( ksi)

36.00 75.14

OK(0.4

As,min{%:)

8.552 1.000

OK(0. 117

WIDTH-THICKMESS RATIO

ETR

OK(D. 134)

Compact

AXIAL CAPACITY

aPn (kip )

881

@=0.750

PufgPn

OK(0.114)

MOMENT CAPACITY

@Mn ( kip.in )

1759 1759

Mu/aMn

0K(0.028) OK(0.045)

COMEBINED RATIO

ComR.at

OK(0.131)

PrifPc < 0.2

SHEAR CAPACITY

avn,stl (kip )

@=0.900

| Design(F4)

| Check({F5) ” Report ...

|| Apply(F3) |

1. General Information

Stenl Material
Ery

Unit System

Steel Shape

2 Langin

5. Check Limitation

Check

Detail report >

. Check Flexural Strength About Major Axis

(1) Check Flexural Strength About Minor Axis

* K.=f.h = 3601kN

K. =F d2—t 1= 437kN

« Param = [(0 0260K; + 2K, ) + 0 857K: K
_ 0.0260K.- 2K,
~ T 00848K,

. Param
0.0848 K,

= 2.385 radian

(2) Calculate plastic section modulus

K sin® (8/2)
.8
d’sin’ (8/2)

g -Z== 1211 124mm?*

=17.817,937Tmm?

(3) Calculate plastic flexural strength

Z:2 0 85f;

* M;=2Z:Fy- 5

=221kN-m

(4) Calculate flexural strength about major axis (o M-~ )

* Mo =M= 221kN'm

+ Resistance factor for flexure - 8 = 0.900
* oM~ = 19%kN-m

s M./ oM. =0.0284 <1.000 — O.K
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3. {5 FA i/ SR A EE 1T 48 4 o

- Reinforced concrete beam strengthened with FRP / carbon fiber is automatically designed or checked.
- ACI318-08/11/14, ACI318M-08/11/14,NSR-10, and KCI-USD07/12 are supported.

Design+ 2019 (v1.1) Release Note

Flow chart of neutral axis calculation
Start Page Member Member List Drawing Quantity
p— r— < Calculation of neutral axis >

Member Name B01 Check Item I Value I Cr\tanal Ratio W
Apply this Member to |Dwg &Report v

Megative Moment { Before )
Strangth (Koin ) ) i ; Calculate of design strain (g¢4)
Rebar Ratio { Min ) - - - W
Rebar Ratio { Max ) -
Rebar Space (in) : : : Calculation of initial strain (&p;)
Positive Moment { Before )
Stirrup Strength ( kip.in ) 30.00 1283 | OK(0.023) W

Rebar Ratio (Min) | 0.00434 | 0.00013 | OK{0.030) Assumption of neutral
Rebar Ratio (Max ) | 0.00434 | 0.03036 | OK{0. 140) e

=g el e axis initial value (0.2d)
Rebar Space (in) 10.85 17.63 | OK(0.615)

Section Shear Force (Before ) W

Width i Strength { kin ) 30,00 | 50.74 |OK(0.591)
Heiaht i Max. Strength (kip )] 30.00 34.57 | OK(D.868)

Section |Rehar | Force ‘

Material

Concrete 4

Main Bar

Calculation of effective strain (&f) ‘
Cover (Top) i - = Rebar Space {in ) 11.81 11.57 | NG{ 1) W

Skin Rebai
¥| Use Top Cover I - | - -

Rebar Space (in) Calculation of concrete strain (&) ‘
Compression Rebar Megative Moment ( After ) W

@ Do not Consider Consider

Limit { kip.in )

Reinforce Type Reinforcement Property

Strength { kip.in ) - - , . .
Shape Type |FRe 4 carbon Size = 2 ‘ Calculation of the steel strain & stress (&, f5) ‘
Bl oy TEizes - Pos. | Apply Pieces Stress (ksi) N i -

(in) W
= Creep (ksi) - - -
ST 5.01 n Material - 6] P -
Effect. Width 39.37 ft Material |5K-HEUU7'H_| @ Positive Moment
' User Defined Material 3 7 Limit (kip.in ) 116 OK[D.031)
3) -7

Apply Seismic Provisions Strength ) Strength { kip.in ) 30,00 OK(0.015)

(3
SMF MF OMF Elastic Modulus () P Stress (kai) 3.471 OK(0.108)

5)

Get Data from RC B Strain (&) Creep (ksi) 3.289 | 223 | OK([0.015)
et Data from £am ... Y

Thickness Shear Force ( After )

Fiber Type Shear Reinforcement Strength (kip ) I 30.00 | 34.57 |0K('1363)

Development Length

Calculation of carbon fiber stress ( fr.)

Type |T'NU sides bonded Yes

Exposure Condition Width ﬁ Pos.(1)(in) 4.247 :
. Pos.(2) (in) 2247 Calculation of Flexural strength

(Mns: Mnf: ¢Mn)
| Design{F4) H Check{F5) || Report ... || Apply(F3) | W

Exposure |Inr.er|nr Exposure Space 12,00 in

< End of neutral axis calculation )
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4. SREM 2 RITEERG

« The aluminum beam / column design check is based on the Aluminum Design Manual (ADM1:2005) of AA
(Aluminum Associate, USA).

Design+ 2019 (v1.1) Release Note

« The automatic check of the aluminum beam / column is performed as per AISC-LRFD 10M.

< Design Code >

AA-ASDO5
AA-ASDOSM []
AA-LRFDO5
AA-LRFDO5M

< Shape of Section>

Beam/ Column
H Section

T Section
Angle

Channel

Box

Pipe

Solid Round
Solid Box

Beam/ Column(General)

1J-7781
1J-8382

MibAS

Add new member
System | Aluminum - |

Type | Beam/Column (Gene + |

MName

RC | Steel | SRC  Aluminum .‘Reinfnrce |

= Design Option
Jl Aluminum : AA-ASDOS
I waterial 0B : Aa

T‘u Aluminum Option
Preference

-4+ Beam/Column (1)

= '%g Beam/Column (General) (1)
2 aco1

Start Page Member Member List Drawing Quantity

General

Member Mame AGDL

Apply this Member to ‘w

Material
Material |2014-T8511

Product |E>drusions

Section

Section

Section Property

Area 856,485 383142
Xbar 73.919 189.311
‘fbar 29,602 14343683
424506.000 | mi 26958.625

1592750.000

847457.000 | mi

Force & Factor

Check Minor Axis

Design Data
Aadal Force Z

Calculation Result

COMPRESSIVE STRESS

5 S1 52

Major

Minor

Moment () ' Sect. | CHK
t b, Rb

b, Rb

1141 -73.25 1383

BEMDING STRESS ( MAJOR AXIS )

13 2.00

5 51 52

<1

14

Sect 1215 3109 28585

COMPRESSION IN BEAM ELEMENT:

Sect 1270 70.69 2518

15 2.00 | 100.00

16 2.00 | 100.00

Sect 1905 1083 1538

HEAR STRESS ( MAJOR AXIS )

16.1 2,00 | 100.00

5 51 52

16.2 2,00 | 100.00

Sect 1905 835 1360

A=

16.3 2,00 | 100.00

STRESS RATIO

COMPRESSION IN BEAM ELEMENT:

£ F fIF

2.00 | 100.00

2.00
Lx .

150,00

Axial 8.173 148 0K(0.055)

|

i 2.00

150,00

Bending{Major) 174 0OK(0.937)

2
m

K MENTS

Bending{Minor)

Shear(Major) QK(0.207)

Ky 2.00

150,00

2.00

=

Lb

150.00

Shear(Minar)

COMBIMED RATIO ( AXIAL +BEMDING )

Deflection

by Wind 0.00 ‘ Select Al ” Unselect Al

by Self 0.00 Moment of Inertia

Deflection Criteria ...

| Check(F5) H Report ... || Apply(F3) |

Edge Stiffener

R1 R2 R

Combined 0.888 0.972 0K(0.972)

COMBIMED RATIO  AXTAL +BENDING + SHEAR )

Major Minor

Combined N 135)

DEFLECTION
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5. BILEEMRERFT < REE

- When the rib plate is inserted in the baseplate and the length of the rib plate is larger than 1/2 of the thickness of
the base plate, the rib plate is created on the flange of the column.

« AISC-LRFD 10, ASIC-LRFD 05, Eurocode3:05, KSSC-LSD 16, and KSSC-LSD 09 are supported.

Start Page Member Member List Drawing Quantity
General | Use Rib Plate 100%:
Member Name BP01 6

— Thickness
Apply this Member to |D"\'Q &Repart - ‘ 609.55 Height 100.00 10.00

=l 10,00 10,00

+ | print... || save... || word... | Detal @ Summary Include Input Data

1. Check bearing stress of base plate

Material 400.55
Plate [a38 - Number (x| v

204.978 "
U 1—1 Exter
Anchor Bolt |A36 - |

Concrete 24 Anchor Bolt

Instal Type |Cast-ln-P\acE Anchor Balt
Force

Axial 200,00 \ Diameter E .

25.00

Moment {x) 100,00 0 L 50.00
P .

Moment (v} 110.00 S posten ™

Shear (x) 80.00 N k Position (v) ?‘3-'3'3
shear (v) 70.00 L :

| Get number from Rib-Plate Layout

Section

shi |H Section Calculation Result
ape

— Check Ttems Criteria | Remark
7] Use DB |waxao

Bearing | Comp. (MPa)
Stress () | Tens, (kn)

Base Micx (kN.m/fm }
Plate

Myy (kN.m/fm )
BTR
Mu (kMN.m )
Vu (kN)
BTR -
| -]

Rib
Plate

Base Plate

- Cirin
Shape Rectangle Wing B
209,55 g [MuCkm) [ eseoura | o0saewpa
Width : Vu (kN)
Vu (kN) 2. Check tension stress of anchor bolt

Height 404,58

Thickness s
| Placed on Pedestal

Tu (kM)

Length {mm }

|Sechun & Layout { Plan + Elevatic vl | Mesh Line V| Contour Y] value

Pedestal
Shape W Use Wing Plate
widtn 0955

Heicht 604.98 mm

Design{F4) H Check({F5) H Repaort ... H Apply(F3)
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