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Gen 2020 v2.1 Release Note

1. B{ERCEEBHFRRET TN HE

Add Design by Constant P
: KCI-USD12, ACI318-14, ACI318M-14, EN1992-1-1:2004, NTC 2018, TWN-USD100, NSR-10, 1S456:2000

Concrete Design Code . .
Np— Sctting of Concrete Design Code

National Annex | Italy
[ Apply NTC NTC2018

2 ey Specil Prsisionsfor i Design Keep M/P Constant Keep Constant P (New)
Strut Angle far Shear Resistance © Deg
Etecive Creep Fiatio tPhi_sf) :

Slenderness Limit

Larnbda_lim = 25/s0rt(n}

N Ibﬂ‘_:{ﬂ
Where, n = N_Ed/tAcfed) { 307 Ml bﬂ_-5_3_-35
SO00307F === £
AEEEET B6=38.26
[JBeam-Colurnn Jaoint Design L g
= MNA=187T5 M.AF16 241
=
Confined Joint Not Confined Joint Frarer L3080
Strang Column Weak Beam 0
T3 = BErE - .
SUM(M_fic) > SUM(M_Fib) TE300RC, BEDE11)
[ Consider strong column-weak beam on last flaor
Select Ductlly Class Py m—— .
& thigh Ducill Non-Disslpative SR S —
OCDA tHigh Ductty) O Npn-Disipati
@®CD'B’ tMedium Ductliy}
Deslan Method of Non-Dissipative Member
@ M-C curve
O Apprasimate Method : 09

1 | 154558 MOSTTRNBEOLS , 655043 )
1
Non-Dissipative Member Hone :
Secondary Seismic Member | Hone
Shear Farce for Design (Gamma_rd)

ez Column [1T ]

Friction Coefficient for Wall Silding :

[ Tarsion Design

WMoment Fedistribution Factor for Beam : ]
Caonsider Shear Strength of Concrete for Checking

[ wall [ Column/Brace  [Z]Beam

P-M Curve Calculation Methed = o i - LJ
OKeep P Constant :

@ Keep M/P Constant

Add Opti

P-M Curve Calculation Method - Support seismic design by axial force(P) constant method.
(® Keep P Constant

* Apply axial force(P) constant method to all or individual columns, walls and
() Eeep M/P Constant braces
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2. BltERDMERZEEEHATRAR

Improvement of Energy Result Graph : Energy Percentage Result of all steps
Time History Energy Graph _ ; : -JT_ALL_STEF‘_HV V

B File Edit View Window Help
Structure Energy Graph DEedERE B@EE e o = 4 b AFEERMNE® 7

00001
00002 TIME HISTORY AMALYSIS | EMERGY RESULT PERCEMTATE : TIME HISTORY LOADCASE NO. = 1 \

Time History Energy Graph Select no0s
00004
o ; 00005
Dissipated Inelastic Energy (Eh) iy m 12 13 4] 15 161 .[7$ &) .[g% ) Em]
[Inelastic HiHQB] 00007 Dissipated Kinetic Danping Nazxw| | Damper |Velocity Depen| Strain Oepen. Isolator  |Plastic Strain npu [10] - Sum{1-8]
00008 Inel. Energy Energy Energy Device Energy| Oevice Energy| Oevice Eneray Energy Ener:
00009

M [~ Kinetic Eneray (Ek) o010

00011
I [ Elastic Strain Energy (Es) b
00014
[ Darnping Energy (Ed) risi
00017
Maxwell Damper Energy (Em) s

X 00020
[0il Damper] poz21

B[] velocity Dependent Device Energy (Ev) e

. . \ 00024
[Wiscous | Viscoelastic Damper] s
N . 00027
M [] Strain Dependent Device Enargy (Et) o0s2
[Elas, +Inel,1[Steel | Hyst, Isolator] e
B[] Isolator Device Eneray (Ea) e

00034

Elastic
Strain Energy Eneray

| Ed E ‘
&3] 3]

=
m

o

EEEEEEEEEESESEEEEEEEEEEEEEEEEESE | 5

w=m
25
w=m

Ek Et ‘
() 3]

CoooooooDooDooDOoooooooDooooooo0 | F2m

x)

N —a—

Efast
BT

. N 00035
Plastic Strain Energy {Ep} on03s
00037
00038
00039
00040

D|HDLIt EHEFQS-' (Eiy 00041
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LOLOE0 00 (0 55 0 0 U0 L0 0 00 =3 =] ) 7D £ o £ £ e et

oooooooooooooooooDooDoooooooooD | —0
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Type of Display

l=—
z
B

Ln 14 / 46, Col 202

1 Cumulative Walue Type
O Value ® Percentage

Time History Load Case Energy Percentage Text Result v

LD = 1 (DYHA) LT LI LTI I TALLEEELLLEEE [New] Energy Percentage Result of all steps
Final Step tF All Step

----------‘----------- Sessssssnsnnnnnnnnns 9C||Ck to dISp|ay teXt W|nd0W

Additional Dimping Raio Text Result

Display Options

O Mo Fill ® Solid Fill
:1-------------------------------------. FInEl:StED .Pl"StED

Percentage Text Result E—

] Anply Close

[Exiting] Energy Percentage Final Step Result
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2. BltERDMERZEEEHATRAR

Additional Damping Ratio of Energy Dissipation System is added.
Time History Energy Graph _

Structure Energy Graph ~ File Edit WView Window Help
Tirne History Energy Graph Select DEeEESRE Elda 2 = ah Al-rE F 5T B w7
. . 00001
M [ Dizsipated Inelastic Energy (Eh) nooo2 TIME HISTORY AMALY3IS | ADDITIONAL DAMPING RATIO : TIME HISTORY LOADCASE MO. = 1 j
[Inelastic Hingel 00002
00004
M [ Kinetic Energy (Ek) nonas
00008 Additional
M [7] Elastic Strain Energy (Es) 00007 Eneraw Graph Dampl?g)ﬂatlu
00008
D ing E Ed 00005
amping Energy (Ed) 00010 (1) Dissipated Inelastic Energy [Inealstic Hinge] | Eh 1.196
00011
M?XWE” Darnper Energy (Em) 00012 (2) Maxwel| Damper Energy [0il Damper] | Em 2.149
[Qil Darnper] 00013
-Ve:locity Depnlandent Dnlwice Energy (Ev) ggg}; (3 Yelocity Dependent Device Energy | Ew 0.000
[Yiscous | Viscoelastic Damper] 00016 (4) Strain Dependent Device [Steel | Hyst. lsolator] | Et 2,959
00017
M [7] Strain Dependent Device Energy (Et) noo12 {8) Isolator Device Energy | Eo 4,569
00015
[Elas, +Inel.1[Steel | Hyst, Isolator] 00020 Total Dampoing Ratio 5.001
; 00021
B [~]salator Device Energy (Eo) el
Plastic Strain Energy (Ep)
4 LIJ
[input Energy (Ei} J—I—I

Ready Ln21 /21, Col 10 CAP |MNUM

Type of Display

1 Cumulative Walue Type

O Value ® Percentage

Time Histary Load Case Energy Percentage Texk Result . ) ]

Z [New] Additional Damping Ratio Result of
LD =1 (DYMA) w -
F||-|3| StED A" StED [EERRERRRY = final Step
Display Options
2 Click to display text window

O Mo Fill @ Solid Fill G T ) LSS play
..-------------------------------------: . FInElStED : .Pl"StED
= Parcentage Text Result :— | L ——

] Anply Close
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BERD I Bl 287~

Additional Damping Ratio of Energy D|SS|pat|0n System Is added.
Time Histo Encrgy Gropn [

|_STEP]
Structure Energy Graph " - —
EHERE =Hry AR E2TDER|?
Tirne History Energy Graph Select G001 p
o . 00002 TIME HISTORY AMALYSIS | ADDITIONSL DAMPING RATIO ; TIME HISTORY LOADCASE WO, = 1 1
M [ Dizsipated Inelastic Energy (Eh) o003
[Inelastic Hingel e
- 00006 [Eh] [Em] [Ew [Et] [En] [Ep]
Bl [ Kinetic Energy (Ek) 00007 Dissipated | Haxwll Damper ‘ Yelocity &epen. Strain Depen, lsolator Plastic Strain Total
Il [/] Elastic Strain Energy (Es) boona Inel. Eneray Eneray Device Eneray | Device Eneray | Device Energy Energy Danping
00009
00010 Tine Danping Ratio | Damping Ratio | Damping Fatio | Danping Ratio | Damping Ratio | Danping Ratio | Danping Ratio
[~ Damping Energy (Ed) ggg}é {sec) (%) (2} (%) (2 () () (%)
Maswell Damper Energy (Em) 001 0: 020 0: 00000 0001t 0:Bontp 000418 0004 0:Sonto 100 0obon
[l Darmper] 00015 0.030 0.00000 0.00694 0.00001 0.00694 0.00694 0.00000 00. 00000
B (] Vaiocity Dependent Device Energy (EY) 0:0E0 0: G000 00160 000001 001609 01160 0: 20000 00 0fton
alocity Dependent Device Energy (Ev o017 . . . . . . . .
scovs | ecooeicbampe I N B
00019 . . . . . . .
B 5 et v Enary = iB R R S8R e e im wae
00021 . . . . . f .
e, Il 15l | st st SO - e
' ‘ B 00023 . . . . . f .
: 00024 0.120 0.00000 0.073 0.00000 0.07333 0.07333 0.00000 00.00000
T e en P S LE o tER O DmE o MER O dhm o tMe AR M
) ) 00026 . . . . . . .
Plastic Strain Energy (Ep) 00027 0.150 0.00000 0.1182 0.00000 0.11827 0.11827 0.00000 00. 00000
00028 0.160 0.00000 0.13613 0.00000 0.13613 0.13613 0.00000 00.00000
= 1@ iR per sEm el el B G
00030 . . . . . f .
[JInput Energy (Ei} 00031 0.190 0.00000 0.20045 0.00000 0.20045 0.20045 0.00000 00.00000
"I N I I I O e
00033 . . . . . .
Type of Display 0034 0.220 0.00000 0. 25302 0.00000 0.25302 0. 23507 0. 00000 00 09000
0:230 0:00000 0:31507 0:00000 0:31507 0:31507 0:00000 0000000
1 Cumulative Walue Type A
O Value ® Percentage
Time Histary Load Case Energy Percentage Text Result
LD = | (VA > [New] Energy Percentage Result of all steps
Final Step All step PSR . _ -
Display Options 2 Click to display text window
O Mo Fil @ Solid il e L S —
..-------------------------------------: FIHE|StED : .A"StED 4
. Percentage Text Result r—— e e
] Anply Close
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3. RAFAEETHB AR S ITERAS

Reaction table is provided for each step in pushover analysis.

LTl Deformations Forces Stresses  Strains FX FY FZ

Load Step \ \ \

N N N

Reaction Forces/Moments \/ o (N} (N} (N}
PO-X{all)| po_0140| 334881 353304 | 1554340 85509 | 4380373 10232

Lot Cheey o PIREoneS FOX(all| po 0140| | [ Records Activation Dialog
PO-x w PO-X(all}| po_0140

PO-X{all)| po_D140
Step PO Step: 1 ~ PO-X(all)| po_0140 Mode or Elernent Loadcase/Combination 3 ge/Step

Components PO-X(all}| po_0140

OF% OFY OFZ @FxYz PO-X(all)| po_0140 &l Maone Inverse Pray | [[JDLLSTY A po_0140
PO-X(all)| po_D140 CJLLESTY [pa_0141
OMX OMY OMZ OMRYZ PO-X(al)| po_0140[{ Mode 12 Gto32 45095 1020154 1| [JEX(ST) Hlpo_0142

Fb PO-X(all)| po_0140 EYIST) ~po-0143
OlLocal (if defined) 2‘12::; 22-31:3 Select Type EEX-PO(ST) ED_Dldd
Type of Display B |E'=ment Tune Add CIR%(RS) Fpo_0145
Clvalues [ [legend L. PO-X(al)| po_0140|{ [TAUSS ol LIAvIRS) [po-0146
PO-X(all)| po_0140| 1 | BEAM elete C]R¥_PO(RS) &lpo_0147
Arrow Scale Factor: Pox(al)| po0120| | | PLANE STRESS =T Fpo_0148
PO-X(all)| po_0140 PLATE Replace = ) 0_0149
A WALL ; po-
pally | Cllsse POX(alh| po D013 | Adif Wall Opening T
PO-X(all)| po_0140 ntersec

=3 PO-X(all)| po_0140 FLANE STHAIN LIRY(ES)
PO-X(all)| po_0140
PO-X(all)| po_0140
PO-X(all)| po_0140
PO-X(all)| po_0140 Cancel
PO-X(all)| po_0140 | -76T74T.962003 | 297560 345405 | 377117766236
PO-X(all)| po_0140 | -378013.330894 | 316478.525536 | ~151551 510801 !
PO-X(all)| po_0140 | -247941.260380 |  2097.558199 | 430720.532647 { Step 1. Open Records Activation Dialog boxX.
PO-X(all)| po_0140 | -118245.235881 | 65575503188 | -120178.442764 | 0.0
PO-X(all)| po_0140 | -233357 266245 | 356154 463707 | 608703794247 !
PO-X(all}| po_0140 B083.656002 | 384491752882 | 175047 504963 X Step 2 Select Load case for pushover
PO-X(all)| po_0140| 465795493556 | 51716628791 | 164305 869632 I
PO-X(all)| po_0140| 437153.102811 | 83820.034923 | -156045 856362
PO-X(all)| po_0140| 458257789618 | 123466.170623 | -100660.381189
PO-X(all)| po_0140| 423457694260 | 152996 515659 | -145067.406933
PO-X(all)| po_0140| 436738166864 | 194700.383591 | -151845 013462 !
PO-X(all)| po_0140| 397893204894 | 218742 613305 | -189714.180162 ! . .
PO-X(all)| po_0140| 406184377674 | 260194 829149 | -195658 423983 : Step 4. Printout Reaction table
PO-X(all)| po_0140| 384872604321 | 278137.967434 | -233734.197300
PO-X(all)| po_0140| 358834533468 | 318355582790 | -239336 641907 !
> [\Reaction(Global) £ Reaction{Local) £ Reaction{Local-Surfac

e e

Step 3. Select Pushover step.

MibAS 8 /38
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4. BILIFBHERRIMERZER TN

» Properties > Inelastic Properties > Inel. Control Data > Select Inelastic Hinge Result Output(Element/General Link)
* Load > Dynamic Loads > Time History Analysis Data > Global Control

Select the element to print Select General Link to print Inelastic Hinge Status Result

- Press ‘Add/Replace’ button after - Press ‘Add’ button after _ Check result of selected elements
selecting element on model view - Selecting GL-Link
Select Inelastic Hinge Result Output _ SEEttinElichingeRSultSuteu _l m—
[Hinge Result Output Elements - [Hinge Result Output GL-Links =l (Inelastic Hinge Siatus 7).
Bl Tue Select GL-Link Ui B
[
@ All Type Truss Mame o Histors Load Caces I
_ 4 (n110, 21 ime Histary Load Cases Name
Beam-Column  © Wall 3(nld, n211) DA =lm
Fiber Section Result 2111, n2ig Step 10 -
1intE 22y

V| Output &ll each Step

Time Function |Elzent_h -

g8 /Reslace | __Doide ] INTENT

Elerment Hinge Properties  Fiber _
BI COLLMM 0 Type of Result
B2 COLUMMN 0 Hinge Status (Deform, Level)
B3 COLUMM 0 Ductility Factor(D/D1) 1
B4 COLUMM 0 [ Select From Wiew |[  Unselect &l | D Ry i
BR COLUMM 0 Deformation
@ Force
[ Add ” Delete | Status of Yielding
EEr Status of Yielding (FEM&)
. GL-Link List
Global Control Settlng neHe Perfarmance (FEM&)
Rans Components
- Set to output selected elements 116, N2 o Fx n .
3int:d n2:11)
Monlinear &nalysis Besult Output Option " " b iy iz

Inelastic Hinge : All each Step Output Option - Elements and General Links can be filtered for the output of inelastic

&l Inelastic Elermnents time hiStOI‘y analysis.

(= “ery Long Time Reguired)
.e Selected Elements in Hinge Result Output: . . . .
: _ (+ Recommended) = - Analysis time can be much reduced by selecting only the desired
AEEEEER EEEEEEEEEEEEEEEEEERY .

Ma Step by Step Results elements/gen eral links.

(= Max/Min Result Only : Hinge Result Table)
|

MibAS 9 /38
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4. BILIFBHERRIMERZER TN

Global Control Setting

- Set to Max/Min Result Only

MNonlinear &nalysis Result Output Option
Inelastic Hinge @ All each Step Output Option

&ll Inelastic Elements

(= ‘ery Long Time Reguired)

Selected Elernents in Hinge Result Output
{+, Recommended)

=@ Mo Step-by-Step Results
: (=, Max/Min Result Only : Hinge Result Tahle)

Fiber Section : All each Step Cutput Option
Common with Inelastic Results Option

&ll Inelastic Elements

Selected Elerments in Hinge Result Output

@ Mo Step-by-5Step Results
=, Max/Min Result Only @ Fiber Result Tabled

Y/

MiDAS

- Check Max/Min result output

Inelastic Hinge Status Result

Gen 2020 v2.1 Release Note

[Inelastic Hinge Status v||:| 3
Function

Time Histary Load Cases Mame

DY MA |_|

Time FuniMax

I = i

Type of Result
Hinge Status (Deform, Level)
Ductility Factor{D/D1}
Ductility Factar(D/D2)
Defarmation

@ Force
Status of Yielding
Status of Yielding (FEM&)
Performance (FEMA)

m

Components
@ Fx Fy Fz
Mx Py Mz
Type of Value
Positive Megative
Abs Max,

Type of Display
Contour [ [ Legend )
V| Walues L) Defarm [L)
Undeformed

L1

0T
[

_I“

i
L)

W
!
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oo £ 2\ k- 3E
5. B{LIFEE RIS TTER
» Reduction of analysis time by optimizing the inelastic time history analysis and improving the output algorithm for analysis

results
3D Structure Hinge Model (12F) 3D Fiber Wall Model (23F)

@] Dynamic Loading

/mrwwwtww

(m] Analysis:ﬂEﬁd Time : 30 sec (3000 step)

@ Analysis End Time
: 40 sec (4000 step) 2
" @ Beam : 1,550 Element

@] Beam : 5,117 Element @ Hinge Status : 6,200
@ Hinge Status : 4,050 -
m Energy Graph 777

= ~: mEnergyGraph T ... ' ‘ . e

550Xt 5 8 1 e 24 4 6 50 1 b A B B

FERTERTATATAYATAYATAVY
&

m Total Analysis Time : Gen2020 v1.2 vs Gen2020 v2.1 m Total Analysis Time : Gen2020 v1.2 vs Gen2020 v2.1

® Analysis Time = Result Output Time mOther Times ® Analysis Time = Result Output Time mOther Times

V1.2 e » —

1042.87 sec
— 731.97sec

B 433.85sec [17m22.87sec] : 322.57sec [12m11.97sec]
[ 7m13.85sec] [ 5Sm22.57sec]
8% Time Save!!! 6% Time Savel!!!

MipnsS 11/38
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6. FTIBHIME T = 2 FF R E R T T

» Results > Results Tables > Inelastic Hinge > Fiber Beam Summary, Fiber Wall Summary

Fiber Beam Summary

Element Section Material Minimum Maximum
Position ' Time/Step Time/Step

aximum and Minimum Straing at Eac ion
Concrete Steel

Element Section Load Minimum Maximum Minimum Maximum

3 Time/Step Cell 3 Time/Step 3 Time/Step 3 Time/Step
1-pos D NA -1.31090e-003 3.080 2 4 51857e-003 3.090 -1.13533e-003 3.080 4.34042e-003 3.090
2-pos D NA -2.85713e-004 2.990 212 5.45857e-004 8.050 -3.42752e-004 2.950 §.24502e-004 §.050
3-pos DA -2.262%8:-004 3100 212 3.83358e-004 2.660 -2.161%0e-004 3.100 3.66215%e-004 2.650
1-pos DA -4.33781e-004 2.080 212 1.16795e-003 5.950 -3.94587e-004 2.080 1.12444e-003 5.950
2-pos DA -1.50712e-004 2180 212 4.11072e-004 4.560 -1.52268e-004 2180 3.95087e-004 4 560
3-pos D NA -2.84532e-004 3.060 212 7.49057e-004 3.060 -3.58872e-004 3.060 7.14507e-004 3.070
1-pos D NA -2.35641e-004 2.880 212 9.42264e-004 5.950 » | -2.18520e-004 2.880 9.07028e-004 5.950
2-pos D NA -1.55364e-004 3.080 212 2.61186e-004 2.3680 -1.48275%e-004 3.080 2.51081e-004 2.380
3 3-pos D NA -4.04308e-004 3.020 212 1.01858e-003 3.030 -3.62026e-004 3.020 9.73554e-004 3.030

 Fiber Beam Summary / <

wafea|ra|rafra| =] =)=

Fiber Wall Summary

Section Winimum Waximum
Sh Wall I = Material
Time/Step Time/Step

Concrete Steel

Wall ID Section Minimum Maximum Winimum Maximum

£ Time/Step Cell £ Time/Step £ Time/Step £ Time/Step
1F 1-pos -8.38160e-004 2.580 15 2.8118%e-001 2.680 -7.11083e-004 2.350 2.80383-001 2680
1F Z-pos -3.57644e-004 2.580 15 1.67658e-001 2.580 -7.18437e-004 2.450 1.87176e-001 2580
1F 3-pos -5.54555e-004 2.580 15 6.16266e-003 2.580 -5.45485%e-004 2,580 6.14315e-003 2580
1F 4 pos -4.82424e-004 2.880 15 2.326268e-003 2.880 -4 74358004 2.880 2.31824e-003 2580
1F S-pos -4.11744e-004 2,580 15 77338e-003 2.580 -4 05500e-004 2.580 1.78714e-003 2530
2F 1-pos -4.08757e-004 2,580 15 77946e-003 2660 -4.02511e-004 2580 1.77321e-003 2660
2F 2-pos -3.53%86e-004 2,580 15 .50301e-003 2660 -3.58657e-004 2580 1.49767e-003 2660
2F 3-pos -2.97825e-004 2.580 15 15894e-003 2.660 -2.93668:-004 2580 1.15478:-003 2660
2F 4-pos -2.47810e-004 2.530 15 9.54822e-004 2.660 -2.44377e-004 2630 9.51387e-004 2660
2F S-pos -2.21425e-004 2630 15 2.47144e-004 2.660 -2.18374e-004 2630 2.440%2e-004 2660
3F 1-pos -2.18067e-004 2630 15 2.5307%-004 2870 -2 16011e-004 2630 2.50013e-004 2870
3F 2-pos -1.98154e-004 2.530 15 7.7233e-004 2870 -1.96387e-004 2,630 7.60557e-004 2870
3F 3-pos -1.82067e-004 2.590 5 6.20154e-004 2.690 -1.58832e-004 2.690 8.17915%e-004 2,690

Fiber Wall Summary

MipnsS 12 /38
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7. Gen-Revit 2020 ¥ 9 H

Gen 2020 v2.1 Release Note

Gen-Revit Link

= File>Import > midas Gen MGT File

= File > Export > midas Gen MGT File

User-defined Section Mapping

MipAS

Mapping Methed Revit Family Name: Revit Type Name Civil Code civil Shape |  Civil Section Name
1 TIAME Flangia larga ad H-Filastro HET00A ORI H HEATOD
2 NAME Flangia larga ad H-Filastra HE120A NI H HEAI20
3 NAME Flangia larga ad H-Filastro HET40A NI H HEAT40
4 NAME Flangia larga ad H-Filastra HETE0A NI H HEAIBD
5 NAME Flangia larga ad H-Filastro HETE0A NI H HEATG0
3 NAME Flangia larga ad H-Filastra HEZ00A NI H HEAZ0D
7 NAME Flangia larga ad H-Filastra HEZZ0A NI H HEAZZT
s
- (" Send Model to midas Civi
— s T oo Choose Fles
i R FeviModel et rteface\Aevd Sampls Model Fies Browse
ColModel  Pewn erace vt Samols Madel Fes: Bomee.
LT np—
CR— 4 Fre Homal Cour
Ik : = Ewpot Taget
: 2 1 N e TP —
e e it
a O - Face N Longih o -
Section Magping Matenal Maoping
C Auko Seavch e defned User defresd
= o [ ged Cercel Heb

Send Model to midas Gen

Revit 2020

T

Structural Column

Beam

Brace

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

| Functions | _Revit<>Gen |

<>
<>
<>

V V.V V V V V V V V V V V V V V V V

A
vV v
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8. EC8Z2FX 14 H #T18Strength LossTh BEEIH

Insert Strength loss option for EC8 hinge type

Directional Properties of Pushover Hinge : Eurocode & : 2004 @”

Input Method Strength Loss Strength Loss
@ Auto-Calculation ) User Input D Yes

ono  [Fwe ]

propertes | . Strength Loss : Yes Strength Loss : No
Type Class of cross section A Force A Force

Symmetric ) Asymmetric Auto @) Class1

B B

Primary Curve

[ user Defined
MY

Defa r'ﬁq ) Deform.

|+ 00
-1200 -500 -500 -300
0.2 B8_Hyst_My-Ry_l-end_PO1 B8_Hyst_My-Ry_l-end_PO1

£
o
=L
B
A
B
C
D
E

0.2 Compliance Criteria

Yield Strength (MY
gth (M )() Damage Limitation (DL} l oy 1

; ; Significant Damage (S0) 0.75 =DU 0.

Mear Collapse (NC) 1 AUl
Yield Rotation (DY)

User Defined Initial Stiffness
BEI/L 3EINL

W oment (kN-mj
Morment (kN-m)

@) User 1

Elastic Stiffness :

T T T T T T T T T T 1
0.012 0.016 002 0.024 0.028 0.032 0.036 0.04 0.044 0.0

T T T T T T T T T T T T T T T T T T T T 1T L
0 0004 0.008 0.012 0.016 002 0.024 0.028 0.032 0.036 0.04 0.044 0.04 0.004 0.008

Rolation (Irad])) Rotation (rad])
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9. BB AiERAN D HTEREETIEE

Improvement about Masonry pushover analysis and post processing

1) Printout “g*” value in Text Output B s ren tover_toperoe i

Pushover Curve File Edit View Window Help
- NEHESRE

Plot Type Capacity Spectrum vs. Demand Spectrum
Capacity Curve (MDOF) 00014

") Base Shear vs. Displacement B v ooo1s - Target Displaceme“t
©) Shear Coeffident vs. Displacement . | 00018 m* = S43_084
() Shear Coeffident vs. Drift .1 00017 Gamma = 1.43752
©) Load Factor vs Displacement .1 o00iE Fy= = 4194.52
Additional Curves at Other Nodes 0001s T# = §.836137
0 0 [1} S 00020 PE e (RN
Capacity Spectrum (SDOF) j 00021 q* = 8.8152 I
() For Performance Point. -
- . .1 00022 = 8.
FEMAHD Procedure-A 9265 di 1 iod
® =
B ——— ; 00023 dt 0824 {medium or long period range)
o026 dt = 6.8358322
00025
Demand Spectrum - 00028 - Target Displacement of SLD
Select User Defined Elastic Spectrum 00027 m* = 543 084
—r————T
0 2 4 ® w8 W

Speotral Acceleration(Sa)

00023 Gamma = 1.43752
00029 Fy= = 4194 52
W 10 10 20 20 20 20 20 W 00030 Tx = 8.836137
Spectral Displacement(Sd) 00031 =

00032 q= = B8.8152 I
Description for Printed Output 00033

Lo Ny ra
00034 dt* = 8.8249265 (medium or long period range}

Show Ultimate Displacement (EC8-2) 00035 dt = 0.8358322
Target Displacement Graph Display Option o002
Background Color .
Demand | Capacity Step Remark @ @ Whi 00037 - Target Displacement of SLV
Black @ White

so [ w2 150.8 5 oK 00032 mx = 543,086

LD 209 225 7 oK Gamma 1.43752

Transformatian Factor (Gamma) Calculation & | =e y g N ﬁﬁx? Ey* =ﬂu;g:1;§
* = 0.

@ Based on 2D Behavior (EC8-1:2004 Annex B) =T 8 2 . Save Window A5 *.bmp W i

Based on 3D Behavior
00043 = = 0.
e R g st | Rl |

00045 dt* = 9.8249265 (medium or long period range}
00048 dt = B.8358322
00047
00042 - Target Displacement of SLC
00049 mx = G43 . 086
00050 Gamma = 1.43752
00051 Fys= = 4194 52
00052 T= = B8.836137
00053 Lok Bl

q* = 0.8152 I
00055 = 0.
00058 dt= = B8.0249265 (medium or long period range)
00057 dt = 8.8358322

Annro

MipnsS 15/38



midas Gen | Gen 2020 v2.1 Release Note

9. BB AiERAN D HTEREETIEE

Improvement about Masonry pushover analysis and post processing

2)Calculation for Target Displacement in Masonry as per NTC 2018

PETRTCER SLD x 2/3

Pushover Load Case

Capacity Spectrum vs. Demand Spectrum

7 ]

Capacity of SLD
= Min.Displacement of Ve and % Vu

C Load Factor vs DISDIacament
Additional Curves at Other Nodes

Capadty Spectrum (SDOF)
) For Performance Point
FEMA440 rocedure-A

*Ve = max shear of bilinear curve
*Vu = max shear of MDOF curve

® For Target Displacement

NTC2008 -

Demand Spectrur

Spectral Acceleration(Sa)

Select User Deffed Elastic Spectrum

= m  MTC2018 SLV

s ELO/OPLTA L S A S N G R e Ultimate displacement (Du) x 3/4
Q NT EI:II:IB / Suecly/é;\acememtsd)

Add Remark for SLV & SLC

Background Color
7 Black @ White

: )
e wN - ltimate displacement (Du) x gamma

@ Based on 2D Behavior (EC8-1:2004 Annex B) Save Window As =.bmp
Based on 3D Behavior
- Show Ref, L = . V
o Pushoe S fr Sty .| [ Testoutpue ] (pvaw ] N\ oo R e £ u
.

~—
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9. BB AiERAN D HTEREETIEE

Updating ‘My’ in Masonry with Pier hinge Type

» Default values of D/H will change depending on the building type..

Add/Modify Pushover Hinge Properties

Elernent Type

@® Beam/Colurnn O Wall

O Truss (O General Link
(O Paint Spring Suppart

Definition

O Spandrel Type

Axial-Moment Interaction Type

@® hone
P-M-M in Status Determination

P-M Interaction

Axial-Shear Interaction Type of AC
None P-0 Interaction

Caomponent Praperties

Component Hinge Location

CIFx Center FEMA
Fy  |Genter FEMA
OFz Center FEMA

Description |

Material Type wall Type

(ORC / SRC (encazed) e
Cislea illeg

Plate

Hinge Type
@® Skeleton Model
Fiber Model

Fiber Section

Auta Generation User Defined

Qut-of-plane Nonlinearity of Fiber Wall

Skeleton Curve
Properties..,
Properties,.,
Properties, ,,

e
v |la-end FEMA
T

Vield Surface Praperties,,,

= -
Prope I
-

Masonry Properies,..

Cancel Apply

MipAS

Directicnal Properties of Pushover Hinge

Input Method
Auto-Calculation
(@ User Input

Unloading Stiffness Type

Properties }
Tvpe
@ Symmetiic (O Asymmetric

User Defined

/MY

Shape of FEMA Curve
@ General Type @ Ves
(O Perfect Plastic Type ONo Figura

FEMA

Strength Loss

Total Strength Loss at Point E, £

Primary Curve

Na

Type of I-End & J-End

Symmetric

Asymmetric

Figure

Default Values of D/H

New
Building

03

0.3

-1

[i]

1

Compliance Criteria

03

03

Vield Strength (MY)

1 1

Vield Rotation (D)
User Defined

[i]

Initial Stiffness
@EBEIL
ser [

Elastic Stifiness :

Gen 2020 v2.1 Release Note

Existing
Building

Unloading Stiffness Parameter

Cancel

Masonry Properties

Building Type
(® New Buildings

(C)Ewisting Buildings

(® Regular Type

Harizontal Comprassive Strength (fhd)

Shear Strength in absence of Vertical Loads (fvk0)

Hp

O irregular Type

17 /38
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9. BB AiERAN D HTEREETIEE

Updating ‘My’ in Masonry with Spandrel Type

+ Building type is added, i.e. New Buildings, Existing Buildings.
» Default values of D/H will change depending on the building type.

. Default Values of D/H
Mame © l:l Description © | Input Method Shape of FEMA Curve Strength Loss Type of I-End & J-End
Element Type Material Type Wall Type Auto-Calculation @ General Type @ Yes Symmetric

@® Beam/Calumn (O Wall OJRC 7 SAC tencased) @ User Input (O Perfact Plastic Type ONo | Figure Asymmetric

New Existing
Membrane

OTrss O Genersl Link o Ul S ieeD g Building Building
(O Paint Spring Support ® Masanry Total Strength Loss at Point E. -E Mo ~ || Figure

Definition Hinge Type

R Froperties |
yp @) Skeleton Madel Type Primary Curve

(@ Spandrel Type Fiber Model @ Symmetric (O Asymmetric

User Defined
Axial-Moment Interaction Type Fiber Section

@® None P-M Interaction Auto Generation User Defined WAy
P-M-h in Status Determination 0.3
-03

Axial-Shear Interaction Type of AC

None P-a Interaction Out-of-plane Nanlinearity of Fiber Wall ! 2 Masonry Properties

CampEnE Pepeis
Component  Hinge Location Skeleton Curve Compliance Criteria Building Type
i . c |0 T P (e
OFx [ Center FEMA Praperiles. O Mew Buildings ® Existing Buildinas
Fy Center FEM#A Froperties..,
OF-  [EE FEMA oo o

= — Vield Strength (MY)
ﬁﬂw e — P (® Regular Type O Irregular Type
— ﬁ : :

Yiald Surface Properties. . Masonry Properties. . e G e Horizontal Compressive Strength (fhd)

User Defined @ EEIL O L O
OUsger 0
Elastic Stiffness : Hp

Shear Strength in absence of Vertical Loads (fvk)

Cancel

Unloading Stiffness Parameter

Cancel

Cancel
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9. BB AiERAN D HTEREETIEE

Updating Fz in Masonry with Spandrel hinge Type

* Improvement of formula for shear resistance in irregular type

Mascnry Properties I -
Mams: [ ] Dessriton’ [ v Shear Resistance =

Element Type Material Type Wall Type Building TL-'DE
@ Beam/Column () Wall O)RC / SAC (encased)

Membrane T = o 0o
O Truss O General Link O 5teel / SRC dilled) e (O Mew Buildings (® Existing Buildings

Min. [V, = htfyro, Vp = 2My /1 |
(O Paint Spring Support ® Masanry

efinition inge Type H '.‘EE H
Def bioes T Where M = > [1' ]

O Pler Type @ Skelston Madsl @ Regular Typs O lrregular Type 0as. f bt

(@ Spandrel Type Fiber Model

Horizontal Compressive Stremath (fhd)
AElF e (R T3 Fiber Section Shear Strength in absence of Vertical Loads (fvkl) |0,2 1) 04 fy kot

@® None Pt Interaction Auto Generation User Defined
P-M-1in Status Determination HD aooa0 H’ II;l H} . USQ.?" _Deﬁned P’afﬁ@

Axial-Shear Interaction Type of AC

None P-0 Interaction Qut-of-plane Nonlinearity of Fiber %fall W.’ﬂum Vﬂfué‘

Companent Propertes Cancel

Component  Hinge Location Skeleton Curve
Center FEM#& Properties...
Center FEMA Properties,.,
Center FEMA Properties..
Center FEMA FProperties,.,
13.1-end ~ | |FEMA ~ Properties,.,

V::Jd_zziace PrnueniziM_A I Masonry Propeties.. ‘ l— Shear ReSiStance =

Cancel Apply Vt = L X T X 1-5f1]k0/ﬁ X \/1 + P/l'skao
where

=15,15 £ H/L
B4=H/L, 10 <« H/L<15
=10, H/LL1.0
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10. FTIENTC20183R EENon-dissipative element Z i 5% 51 Th BE

Non-dissipative element design is added for slab.

Slab/Mat

Strength (ULS) Strength (ELS) Serviceability Deflection{Cracked) Strength

lcLeeed . ~] [HAcLCE43 A cLCBd3
[ cLCE2S ZlcLCBdd [ cLCE44
[ cLCEZE FlcLCRds [ cLCRd5
[(AcLCE2T FlcLCB4s [ cLCE46
[AcLCE28 FlcLCB47 [AcLCRd7
[AcLCE2 FIcLCE4s [ cLCB4s
[ cLCE3 ZlcLCR4g [cLCR4g
[FcLCE3 FlcLCERD [ cLCERD
[AcLCE3? FlcLCES
[AcLCR33 FlcLCEs2
[AcLCE34 cLCES3
Z|cLCR3A [cLCEsd

*Moment -Curvature Curve of Slab

4

= Only ‘Concrete Code Check’ is supported

| | Strength (ULS)
: Add All load Combinations of ULS

Strength (ELS) (New) N B (unit width)
: Add load combinations with seismic load as “ELS”

» Curvature
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11. B{LEC2EANTCH & Z W 5% BT Zh BE

Two checks are added, i.e. “Check ratio of x/d” and “Check Stress by Quasi-permanent
Load combinations”.

Check x/d as per Stress check by Quasi-permanent

L BDTTDH »= - %Eéﬁ;m“m? sdammaters
\ Materials i fok = 1631 5459 tonf /2.
- énfurmatlnn EE Parameters, o Y S PO ont 72
lem Na, ' Covering : d$
Th i CknESS : I:I SDDD m. Imurmatlun uf Dheuk ing
Materials : ok = 163] 5453 tont/u’Z. 2t g ;3: e
C tont Sme. 087 B2 tond /2.
fuk 40735, 5485 tonf/m™ 2. ; Sty Cods it Length).
Covering : dB 0,070 m s use 0007 w2, 0.0007 0°2/n.)
dT D D?ED m . L?fnrmntlnn nE EEEEES Checking Result. f ad Cases @ Ouasi-permanent

LCB Mo, : 1 1 11T tant-m. /n.
S 13, 98215( Long Tern .

D DDDS n"d. dm,

= W
02250 i AR GRS  Ed Lar 17lcy 4,845 cont 2
0,500 ‘ i tIL = M_Ed_L+({d-vbar_t)=n/lcr 20462213 tont/m"2.

lanbda + = 0.021 m P Erens.gné M,Edﬂ—iﬁé?j)nw: 254.61143 ton /"2,
1.000

gaime.: <
fod

fyd

b

{ Assumed Uncracked Section )

Inf armat ion nf Oesian. . B o
1] 0010 m., (by Code Unit Length). fetn S0 éz/%?g * 0 194 24368 tonf

0

d
| ambida,
i

Ss_con (Tens.) > fotm, -—=> Check Cracked Section 1!

Etc. Load Caszes ]
Dead Lgad Cases_] Ed_E

eta .
1,37 tonf-m, /.
etas+f cdrbea 0.0233 tonf. BT e T . 99107( Short A
Cr+(d-a/2) 4.9952  tonf-m./m. Opeem. m: .
0. 05 DDDE?DZ w4, dm,

Lo
M_Rd
n 0 |_Ed_D=vhar _t m/ ler 44281327 tonf /w72,
Information of Moments and Result, 0 = WELDeldhvbar.tpenfler - 16683, 7PA07 tani/n'2. yhart. ot C 31380408 toni /2,
4. req 00003 w24 5 0. 00 m“:me.) i | RN +(d-ybar_t)+n/lcr 9765, 27236 tonf/m" 2.

Rein, Bar ¢ 016 @300 ive Load Dases ¢ (uos -permmnen Ss_stIE
M_Ed 1.6544 tonf-m. m 3,008 w°d./n. onl + 3s_conl + 3s_conE = 761.50587 tonf/m"2,
- _ 0.056 . t10 + Ss_stIL + 3s_stIE = 2865867446 tonf/m"2,
HE?H 4.9382  tonf-n./m. o NE e o et SToun > KosTek = - 3L 9867 teiiCD, s Mot dcceptebe 11
;« Ete. Lnad Cases | '

MEd/MRd= 0,331 < 1.0 — 0K/ Ss_stl < kdefyk = 32630.91862 tonf /2. ——>
Ed_E 1.37 tonf-m./m.

P 3= o 3 o L) =10 o ) A E= R =10 R 1 =T L= I 3 ES?%;““ET”
x":fd- 0.053 DEM'" . = 319.80428 tont w2
LImItI:Hfd:I 0,450 I: fk <= 50 MPa. 55 e M,Ed,&(d—ybam)mncrl 52705 ton ',

xl"lld rat iD I:I ' DESE"’ D ' "'1'5[' = D- ?18 ——=F I:I ' |{ Ss con = Ss_cond + 3 conl + §s_conE = _ 76150567 tonf /w2,

3z_stl = 5s_st|D + 3z stIL + Ss_st|E = 26658.67446 tonf/m"2.
Sdcon > kZsfck = 733, 19867 tonf/m 2,  —--= HD t hcceptable 11!

. Ss_atl < kas{yk = a6 3160 tonf /e, -
412121,

Per le travi continue, le travi di telai in cui possono essere trascurati gli effetti del secondo ordine e le solette, il rapporto x/d nelle

sezioni critiche non deve comunque superare il valore 0,45 per fa < 50 MPa e 0,35 per fa > 50 MPa.
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12. {81ENon-dissipative Z X5 Ih&E

Approximate Method is added : M4 = Reduction factor * Mg,

| ‘ | Setting of Concrete Design Code . Bending Moment Capacity Beam Design Report

National Annex : | laly - MID END-J

Hlply NTC  NTC200% 7 o
[ épply Special Provisions for Seismic Design (-} Load Combination No. 21 21 5

S Ao B Deg Morment (M Ed) 141604, 88 50419 77 | 34663, 44
Effective Cteep Ratio (Phi_ef) ©
Slenderness Limit | I Factored Strength [M_Rd] 162013.72 84276.96 123768.52 I_

Lambda_lim = 25/sart(n)

e penEmEE | || Check Ratio (M_Ed/M_Rd) U, 5315 0. 7050 1. 0830
Neutral Axis (x/d) 0. 1670 0117z 0.1445

[ Beam-Column Joint Design
Gamma_rd

Confined Joint Mot Confined Joint N
= = (+) Load Combination No. 5 5 21
Strang Column Weak Beam

SUMIM_Rc) > « SUMIM_Rb) Moment [M_Ed] 99536, 64 G388z, 84 95479, 04
[ Consider strana column-weak beam on last floor

SetectDuctly Clsss Factored Strength (M_Rd) B4427. 1 B4276. 96 54483, 36

@CO'W tHigh Ductliyy O Mon-Dissinative

O CD'B’ (Medium Ductiity) {Low buetlit) Check Ratio (M_Ed."M_Rd:I 1.1825 0. 7580 1.14189
Design Msthod of Non-Dissipalive Member Meutral Axis (.'(."d] 0.1150 0.1172 0.1157

OM-C curve

@ Approximate Method + M Rd

Non-Dissipative Member Maone L

|| e ot - Elastic Bending Moment Capacity (for Non-Dissipative Element)

Shear Force for Design (Gamma-rd)

Beam [1.Z | Cotumn [1.3 | wran[1.2

Friction Coefficient for Wall Silding :
[ Torsion Design (-} Load Combination Nao. 53 53 a7

Mornent Redistribution Factar for Bearn ©

| Moment (MEd) 101482.80 38922. 76 95260, 34
et | Elastic strength (M ya) 143255, 27 74502, 94 112471, 78 j<—

OKeep P Constant Check Ratio 0. 7024 0. 5224 0,85589

T Add Oqption

Ok Close

END-I MID END-J

{+) Load Combination Mao. ar ar 53
Moment (MEd) E3714.55 43391 .82 5807653
(O M-C curve Elastic Strength (Myd’) 7475776 7450294 74901 .73

(® Approximate Method ¢ « M Rd Chedk Ratic 0. 7948 0. 5224 0.7754

Design Method of Mon-Dissipative Member
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“Partial Safety Factor” is introduced in the Inelastic Material Model.

Gen 2020 v2.1 Release Note

* Apply partial safety factors to the fiber model for pushover analysis and generate M-C curve for the design of non-
dissipative elements

Concrete

Inelastic Material Model

Marne : [steel

Partial Safety Factor for Material

Partial Safety Factor :

Concrete
Kent & Park Model
Reference Material @ | B&C ~

Material Type :

Hysteresis Model :

Cancel

Lok |

d

stress
(compression)

o s o 11 26 e 2 3 1 3 40 s & w2

Curvature*0.00L (1/m)

a
0 Gttt s
e e e e e e

s

Skeleton Curve

L —
K |:| 1000000
cou (00025 |5 et =0,8/Z + 2co

Cancel

sz1:z::z Jo ooz —7

Partial Safety Factor for Material

Partial Safety Factor :

Cancel

Curvature*0.00L (1/m)

L Lt B
® 4 8 13 15 20 24 2 3@ 2 0 44 48 52 5e & & &

Partial Safety Factor for Material

Inelastic Material Model

Name [steel

Partial Safety Factor

Material Type Steal

Hysteresis Model : fMenegotto-Pinto Mode!

Reference Material @ | Mone ~

Cancel

Lok |

{tension}

{tension}

a
L s e
o e o1z oae

LN B B
0 28 20 3z 26 40 48 48 sz se 60 es €2

Curvature*0.001(1/m)

Skeleton Curve

v (8 Jym

Partial Safety Factor for Material

Partial Safety Factor

E 200000 | MAm
:

Cancel

Cancel
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14. B{LEC2EEANTCIR & 2 RCRHF BEBHER 5T DhsE

Improvement of the check for hoop spacing in joint design

Detail report ( ). Compute horizontal hoops

-. #sh.req dsh, reg? = 0,002 m™2,
. Legs &
. Mum
. dsh.use
. Rat.Ash

0
dhy 1+ egs+Hum 0.003 m™2.
dsh.req 7 dsh.use G383 < 1,000 —> 0K,

1. Check space of horizontal hoops,
-. sh.min = M&¥[ Bar Dia, Gravel Dia, #0mm ] + Bar Dia = 0.0345 m.
-. sh.use 0.0308 m. < s.min ———+ AW [HCOMGRLUEMT SPACING ! Review for constructability

-

ing Result Dislog Printout “J” in red color In Design result table
Code ! Eurocode2:04 NTC2018 Unit: kN .| m Primary Sorting Option If sh.use < sh,min.

Sorted by @Member oo s @ Strength (OBSECT @MEME
O Property O Serviceability

MEMB| sE Section fck fiyk N_Rdma M_Ed | M_Edy | M_Edz | V_Rdc.end| V_Rds.end| V_Rdcmid| V_Rds.mid V_Ed.end Rat—V.endIAsh.req
SeCT| L Elc| Hc | Height fyw Ck V-Rebar X Rat-M | Rat-My| Rat-Mz | Rat-Vc.end | Rat-Vs.end| Rat-Ve.mid | Rat-Vs.mid V_Ed.mid Rat-V.mid] Rat-J

253 v i 24000.0 | 400004 SRTTE (e 267.920 | 579.245 | 7.40708 425238 1134 .57 431.780 113457 1082.58 0.954 0.0023%
103 1.DDD| 1.000| 4.0000 40000[‘| 0.315 0.313 0.314 2.548 0.954 2.507 0.954 1082.58 0.954 0.838
335 r c1 24000.0 4DDDDEI| . 193307 81.5272 | 745034 | 11.2563 397.202 1134.57 403.725 1134.57 1027.76 0.506 0.00241
103 1.000[ 1.000] 4.0000 | 400000 : e 0032 | 0032 | 003 2588 0.908 2546 0.906 1027.76 0.906 0.845

Graphic result -

[JOINT] v: 8(l z: 8(l)

Ash.req/Ash.use 0.00233/0.00285 =0.838 0.00233/0.00285=0838
Joint Batio 0838 <1000 QK 0838 <1000 QK

Check Spacing Check Spacing

Printout “Check Spacing” In graphic If sh.use < sh,min.

Design result table
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midas G€N |

14. B{LEC2EEANTCIR & 2 RCRHF BEBHER 5T DhsE

Joint Design as per EC and NTC
- Improvement in the check a hoop area and spacing in Joint design

. . Compute horizontal hoops to limit the maximum diagonal tensile stress of concrete. .
Detail rep L RN 1) For Ash_req 1(EC2:04 _5.5.3.3(3))
-, Hu_ .

-, fctd 1164, 8469 KPa, . .2

-, fwi EVJhdf(hJ*hJc)L“2 /ofotd + Nu_d«fcd) = 1305.825 KPa. P]hd

-, hsh.req.1 = (fwi-fctd)«bj+hjw/fywd = 2.362e-004 n°2. e
Agp - f\md b' hjc

. Compute horizontal hoops to ensure integrity of the joint after diagonal cracking.
fcm +vafed

[ NTC2018, 7.4.4.3.1 ] by - hiy
2) For Ash_req2(EC2:04_5.5.3.3.(4))

ctd

-, Gamma_rd = 1,2000
-. Bean Top Reinforcement sl =
- Bean Botton Reinforcenent | ks =
-, hsh.req.2 = Gamma_rd+(hs1+hs2)+fyd+(1, )ffywd = 0.003 m"2.
. Compute hnr|zonta| hoops
sh.req = MIN[ Ash.reqgl,
. Legs 2
. Hun
. hsh.use
. Rat .Ash

bsh.oreq? 1 = 2,36%e-004 n°2, a) In interior joints: b) In exterior joints:

= fwl+LegsHun =
= hsh.req / hshouse =

0.138 <DI]D?EDHA2;——> 0.k A?hf}“ﬂ’ﬂ = TRd(A;I_FAsl}f}"d(l'O-S Vi) A;].Lf]“\\’ﬂ = r?'RdAslf;,'dL.l'O-S Vd}

o

Design result table

Eurccede2:04 RC-Column Checking Result Dialog

Check space of horizontal hoops,
=, sh.omin = M&X[ Bar Dia, Gravel Dia, 20um ] + Bar Dia =
-. sh.use = 0.0498 m. = s.min =—=> 0.K

0.0345 m.

« Ash_req = Min[Ash_reql, Ash_reqZ2]

Code : Eurocode2:04 NTC2018  Unit
® Member
(O Property
Section
Bc | He
c2
0.900 1.000

kM. m

Results @ Strength
O Serviceability

k

il & LC g N_Rdma
frw B X

400000

400000

Prirnary Sorting Option

Sorted by OSECT  @MEMB Printout the result for Ash,req instead of Vjh

MEMB| SE
SECT| L

a0
v
202 o

Graphic result
Change the results based on the hoop rebar area required

fick
Height
24000.0
4.5000

M_Edy

Rat-My

718.331
0.358

M_Edz

Rat-Mz

179.889
0.342

V_Rdc.end
Rat-Vc.end
445291
2182

V_Rds.end
Rat-Vs.end
1021.12
0.952

V_Rdc.mid
Rat-Ve.mid
451.896
2.150

V_Rds.mid
Rat-Vs.mid
1021.12
0.952

V_Ed.end
V_Ed.mid
971.662
971.662

Rat-V.miq| Rat-J
952 || 0.00118
ves2 [ os7s |J

OK T

[JOINT ]

B(l)

Ash.req/ Ash.use
Joint Ratio
Ash.|nt

0.00116/0.00171 = 0.679
0.679 < 1.000 OK
2-12010

z: 4(l)

0.00024 /0.00171=0.138
0.138 < 1.000 Ok
2-12D10
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14. 2{LEC2EANTCHR £ Z RCRIT 1E5EER

Joint Design as per EC and NTC

* An option is added to choose Confined’ or ‘Not confined’ joint condition

: ‘ | Setting of Concrete Design Code

National Annes | aly
[ Apply NTC NTC2018

nidas Gen - AC-Colunn Checking | Eurocads?:04 & NTCZ01G | fien 2020 nides Ben - RE-Lolumn Desian | Eurocode2i03 & WIC20TE )

Gen 2020

)

- (). Check_ratio of shear capacity.
- d /¥ Rde = 758
e YEd / Y_Rds
[ &pply Special Provisions for Seismic Design x Ed / V_RaMax
it

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

CALCULATE BEAM-COLUMN JOINT CAPACITY ABOUT MAJOR AX1S,
Lambdalim = 26/sqrt(n)

Compute joint geumetry informat ion.
NTEZDIB 7.4,
Where. n = N_Ed/(Ac+fed)

Z EAN.NAAN
Beam-Column Joint Design

«Joint conditign is added. »#*=

(it p— Eunf ined joint.
irals
Strang Column Weak Beam

LT GO e UL
5 10,000 wm. (Hoop spacing for shear)
L Snax = MIN[ 2z, 160 wm ] = 160.000 um
SUMM_Rc) > = SUM(M_Rb) . EDHEEG hor i zonta sham’ force in local-z direction,
[J Consider strong column-weak beam on last floor NTC2018, 7.4.4.3, 1
" . hpoplied axial force 186978 94 N,
elect Ductility Class . épm |$d sgearflurce . : » 21777832 N,
Re m T Mon-D i ean Top Reinforcenen :
CO4" (High Ductility} O Dkt
CD'B" tMedium Ductility)

hs 145. 7527 2.
. Beam Botton Remiurcement : = 2145.7527 mn"2,
Gamma_rd = 1.2

E'\nterlnr Corl um )
= Vihdz = Eamma rd + (Asl+As2) + fyvd - Vez =
. Check diagonal compression.
® koorozimate Method : M FRd | [RIC20ig, P40
Mone
ry Seismic Member MNone

-. Eta =06+ (1-fck/250) = 0.5520
. . . L - . VJhd > Eta*f: *surt(l ~H_e d/Etﬂ)*bJ*hJC = WSUIUZE BEG N,
. Ca\ﬁ\ﬁt? deslgn shear force according to special provisions for seismic desian
T Pha
. Height
Shear korce for Design (Gamma_rd) AIDhaW o

—> Mot Acceptable
0000 . ) . Compute horizontal hoops to limit the meximun diagonal tensile stress of concrete,
. Yezl MetheyJ%fHewght = Z73554.722 N, NTD2mB 7.4.4.3.1
. V_Edz = Vezl 273554722 N,

DA sign Method of Non-Dissipative Member

1769459, 206 H.

Non-Dissipative Member

Beam .2 | Column [1.3 | wan1.2

fctd

i i i igi ismi i = 50.587 WPa,
Friction Caeficient for Wall Siding : . ?‘ﬁéﬁg? es]s!%m shear force according to special provisions for seisnic desian Ash req.| T 4328 an,

T . Height 4000.0000" r, .
E orsion ‘eau‘;n ‘ ) eyl Al phal +{Haz| ez ) Heiaht = 274554,722 N, . nm?géalgnr%zgnsa\ hn?us to ensure integrity of the joint after diagonal cracking.
ament Redjstribution Factor for Beam ] Ly Edy eyl = PTIERL. 0N, 30

Consider Shear Strength of Concrete for Checking

[ Wall M Column/Brace [ Beam

. Bamma_rd =1,
. Beam Top Reinforcement H A | i
H CALCULATE SHEAR CAPACITY ABOUT MAJOR AXIS.( MIODLE )
b Cure Yeuston atos Add Option

- 2.
. Beam Bottom Reinforcement : As2 = 2145.7527 mn"2, .
fih.req,2 = Gamna_rd«(Asl+As2) < yds 1,00, Bebu_d)/fyud = 4918.709 m"2,
=y hﬂr‘ZﬂntmN?ﬂRpﬁ 1, hsh.reqz | 4818.708 um"2
OKeep P Co " N . Compute des\gn paraneters. - peh.req = sh.reql, Ash.reqe | = -3 e,
B Beam-Column Joint Design /30 (for Fndwental or Eartheuakes). R IE
" Gamma_rd : R Befault or User Def ined). " hshouse = Wvl+Leasshn 4376400 w2,
- - fed ipha_cc + fek / Gonme_c = 13,333 WPa. \ Rat.Ash = Ash.req / Ash.use =99.980 > 1.000 --- Mot Acceptable !
- o ‘L]<5/ élur Fuﬂdament%llwur Earthquakes)
+ i + i . vl amma_s = . Check space of horizontal hoops.
Confined Jaint (Mot Confined Joint {for Fundesental or Earthauskes). R i Sy ol Lo, 2o 1 4 37,0000 wn.
amma_s = 347,826 MPa. - sh.use = 20,1505 mw. < s.min == 4N \NEDNGRUENT SPACING 111

= 5

= 1.0315 MPa,
= §VJhd/(hj*hJc)g'2 J(fotd + Nu_d+fcd)
= (fwi-fotd)+bi=hjw/fywd
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15. HTIEEN1998-3:2005EANTC2018% £ Z Cyclic Shear Resistancef& %

Check of Cyclic shear Resistance under ULS Design

» Design > result > Concrete Design > Cyclic Shear Resistance

haover Design Query Tools

L3 Section for Design | TQ Steel/Cold Formed Steel Desi Result Table for Cyclic shear Resistance checking

LFQ Concrete Design "

Cyclic Shear Resistance

[(& Concrete Design i=mi VR VRz
q = 3 Elem Lecation Seismic Load i

LFQ Cyclic Shear Resistance EEEL

‘ Confidence Factor = 1.20, gd = 1.50, le = 1.50

Press right mouse butten and click 'Set Cyclic Sfear Resistance Parametgrs’ menu to d

Demand Capacity Remark Demand Capacity Remark

hange
Set Cyclic Shear Resistance Parameters Load Case/Combination/Confidence Facter/Dispcement Behavior Factoffimportance Hactor
o - 353 | lend Primary ALL 18.0504 | 4966250 OK 25.3188 | 4305550 0K
Set Cyclic Shear Resistance Parameters 353 | J-end Primary ALL COM 18.0504 | 382.5840 OK 25.3188 | 235.4850 OK
Load Case/Combination
ALL COMBINATION i Demand : Design Shear Force
Cyclic Shear Resistance Table Type
(®) Show Selected Elements Capacity : Vi by Equation below
() Show &ll Elements
A.3.3 Beams, columns and walls: shear
Confidence Factar 1.2 w - . 7o) 1
, 1 h=-x ..., . ! ( Ly ) o
Dteplecemen: Belevia; Fasiariad Vp =— T min{N; 0,554, f, I+11—U,05 min|5; u? '}-[0.16:11:13:{0 5:100p,.,) 1-0,16min| 5; : ! w"ﬁ A +V, J |
Fa L=ky \ " 1 J,
IE | al ]
Importance Factorile) ]
Demand s Capacity = O.K
s |
Demand > Capacity = N.G.
Cancel

* Only RC beam and column is supported in Gen 2020 v2.1
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15. HTIEEN1998-3:2005EANTC2018% £ Z Cyclic Shear Resistancef& %

Check of Cyclic shear Resistance under Pushover analysis

* Pushover > Pushover Hinge Result > Cyclic Shear Resistance

[} Ductility Factor(D/D1) _ _ _
q - Result Table for Cyclic shear Resistance checking
[} Ductility FactoriD/D2)
safety Verification Cyclic Shear Reszistance

. ) ) Seizmic WRy YWRz
Cyclic Shear Resistance I Elem Location Element Load

-“Fg iy ; I Demand Capacity Remark Demand Capacity Remark

Step for Demand = USER (Step 23), Confidence fhetor = 1.00

Press right mouse button and click "Zet Cyclic Shgar Resigtance Parameters’ menu to phange step or loadcase

893 | lend Primary PO-X 42166.900 | 137079.00 OKj}| 3501.6300 | 149689.00 0K
95 | J-end Primary PO-X 42166.900 | 147594.00 OK]}| 3501.6800 | 136127.00 0K

Set Cyclic Shear Resistance Parameters >

Pushowver Load Case

PO-3 w Demand : Design Shear Force %l

Step for Dermand

O Life Safety (SLY) Capacity : Vi by Equation below

(O Callapse Prevention (SLC)

®) User Defined 23 v A.3.3 Beams, columns and walls: shear

Cyclic Shear Resistance Table Type 1 |h=-x . . ] . Ly il ]
Vp =— min(N; 0,554, f. )+ (1 =0,05minl5; u® )| 0,16 max(0|5: 100 l 0,16 5; —' I/ A, +V,

(® Show Selected Elements . va | 2Ly I Je) l l o '}[ max( Pm :nm. | V- f " J|

() Show &ll Elements B

Confidence Factar |10 » Demand s Capacity 2 O.K

Demand > Capacity = N.G.

Cancel

* Only RC beam and column is supported in Gen 2020 v2.1

Y/

MiDAS 28 /38



midas DeS | g N +



midas Gen | Gen 2020 v2.1 Release Note

g iEnRRET TR

EOBEs-¢ HBR®-

;_l- %’fﬂ?ﬁ/#ﬂ’;;xﬁfggg E?::ﬂ MDdejLink RC Steel SRC Aluminum Reinforce Load Optan Tool Wiew
T#F Ty @ DWI

Beam,/ Base Bolt Crane Purlin  Web Stair Unbraced Brace Link Eeam
Column Plate = Connect~ | Girder [ Girth Opening Length Strength stiffener Strength

Steel Seismic Design Tool
S Unbraced Length ' ol @ ==

Section Unbraced Length -
oK Seze Lateral Force Fy = z
Shape Name Sizel | Size2 Sized | sizes | sizes Reslsting System vea)| (vwa) | (mm)
(mm) | (mm) (mm)| (mm)| (mm)

H %00x200x8/13 400.00 | 200,00 | 8.00 | 13.00 | 16.00 - [ss27s Special Moment Frames 275.00 | 210000.00 | 45.40
[ 4s0x200x9/14 | 450.00 [200.00 | .00 | 14.00 | 18.00 | ss275 Intermediate Moment Frames | 275.00 | 210000.00 | 44.00
|Has6x199x9/14 496.00 | 199.00 | 9.00 | 14.00 | 20.00 | ss275 / |Intermedate Moment Frames 275,00 | 210000.00 | 42.70
'H500x2r‘ox10116 500.00 | 200.00 | 10.00 | 16.00 | 20.00 ss275/  |intermediate Moment Frames | 275.00 | 210000.00 | 43.30

« m

[V |H Section
[V H Section

Beam bracing ¥ |Hsecton

I_ A <ecxmﬂ

?ldmtl 85

|[ None |[ 1avert | [ Add | insert | Delete | [ AutoResize

[ caldate || ‘ J
g oeColum Ctri+Up/Dow

c) Beam bracing shall have a maxi spac i
(c) Beam bracing shall have a maximum Intermediated Moment

Ly = o.lor//;/m\ ) -2 2Lb=0.17ry E/Fy

where

ry = radius of gyration agHout y-axis, in. (mm) Special Moment Frames

*Ry = 1.1 usdally.

> Lb=0.085ry E/Fy
Highly Ductile Meml

In addition to the rgquirements of Sections D1.2a.1(a) and (b), and D1.2a.2(a) and

acing of highly ductile beam members shall have a maximum spacing of
Ly =0.095ryE/(RyFy). For concrete-encased composite beams, the material properties
ol the steel section shall be used and the calculation for ry in the plane of buckling
shall be based on the elastic transformed section.
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EOBEs-¢ HBR®-

FEfEEEHIEE B s e e e
TEy G @I

Beam,/ Base Crane Purlin  Web Stair Unbraced Brace Link Beam

MipAS

Column Plate = Connect~ | Girder [ Girth Opening
Steel

Reinforce Load Option Tool Wiew

Length Strength stiffener Strength

Sei Design Tool

AISC

1b.  Point Bracing

In the direction perpendicular to the longitudinal axis of the beam, the required
strength of end and intermediate point braces is

M,Cy J

o

Py, = ().01( (A-6-7)

and, the required stiffness of the brace is

10M,Cy .
-—{ Tl ](LRFD; (A-6-8a)

10M,Cy ‘
,,,-u( Toh ]msu (A-6-8b)

&=0.75(LRFD) Q=2.00(ASD)

where
Lpr = unbraced length adjacent to the point brace, in. (mm)
My = largest of thef required flexural strengths of the beam within the unbraced
lengths adjadent to the point brace using LRFD or ASD load combinations,

‘When the unbraced lengths adjacent to a point brace have different M, / Ly, values,
the larger value shill be used to determine the required brace stiffness.

For intermediate point bracing of an individual beam. Ly, in Equations A-6-8a or
A-6-8b need not pe taken less than the maximum effective length, Ly, permitted for
the beam based yipon the required flexural strength, M;.

Koran code (LSD)

SAX 7MY FH BE S M - 071398

£RUE P, =0.02M,Cy/h,

1 10MyCg.
Ha )

pd =
QU f, = AL

(074 @=075, M, = M, = R,ZF,, C; = 1.0)

P

a) When —=0.2 .

o R , —— Beam bracing
& 8 My My

P +;[ i Rl as point bracing

(b) When ﬁ<().2
<

i +[ﬁ+& <1.0
2F (Mo My

Brace Design Variables Brace Strength

(a) When Lid
P.

(Hl-1a)

(b) When &<()_2

%

ho Pbr Bbr oPn

(mm) () | Cvm) | Gy | Y%

| 3872.00 0.751925.72 _}_&E.DO—.IQS.Qi OK(0
38.37 | 25582.57 | 195.93 | OK(
39.23 | 26153.53 | 195.93 | OK(0|
44.59 | 29727.27 | 195.93 | OK(0|
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1. ¥ B R T A

;_'-7(. gﬂ@i—]%z.ﬁ-ﬂﬂﬁ/qy Flexural strength of beam (it is defined by the user)
Al == I =

Qm Brace Force Brace Design Variables Brace Strength
Bracing

M oMn by Pbr Bbr oPn
(m e : wm| @ Joam fom | ]| ae | ]| G J] Reto

Lb Use Lb
Name Material (m) Shape 0B Name

H 400x200x8/13 55275 4.00 Angle ¥ |L100x7 2.00]|Nodal Bracing 1000.00 | 2.000 277.60 387.00 28.69) 4782.0f | 148.38 (0.097]
H 450x200x9/14 55275 1.00 |Angle W |t 100x7 1.00 |Nodal Braling | 0.00 | 2.000 418.27 | 436.00 .37 | 25582.57 | 19%.93 | OK(@098)
H 496x199x9/14 5275 1.00 |Angle W |L100x7 1.00 |Nodal Brafing | 0.00 | 2.000 472.73 | 482.00 P.23 | 26153.53 | 195.93 1 OK(0} 200)

Axial strength of brace
(itis defined by the user)

M. Cy ]

Nodal Brace > Por= 0-02[ x

M,.C,
Relative Brace = Pir 2( ] ®

h,
0.008

[Combination stress check]

: P,
(a) When —=>0.2
),

(b) When ﬁ< 0.2

%

b +[M" &]sm

%
2 \Max My

In here,

Mr/Mec = 0 Because a brace does not have a moment
Pr = Pbr

Pc = ¢pPn
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EOBEs-¢ HBR®-

iggfgﬁ?ﬁ%ﬂﬂgﬁ = Mode/Link RC Steel SRC Aluminum Reinforce Load Option Tool
TLF Ty S|#@p DI

Beam,/ Base Bolt Crane Purlin  Web Stair Unbraced Brace Link Beam
Column Plate * Connect~ | Girder /Girth Opening Length Strength stiffener Strength

Steel Seismic Desi ol

Link Stiffeners for I-Shaped Cross Sections

Full-depth web stiffeners shall be provided on both sides of the link web at the
diagonal brace ends of the link. These stiffeners shall have a combined width

View

e : Link length

not less than (bf— 2t) and a thickness not less than the larger of 0.75 or % in.
(10 mm), where by and 1, are the link flange width and link web thickness,
respectively.

Links shall be provided with intermediate web stiffeners as follows:

(a) Links of lengths 1.6M),/V, or less shall be provided with intermediate web
stiffeners spaced at intervals not exceeding (301, — d/5) for a link rotation
angle of 0.08 rad or (521, — d/5) for link rotation angles of 0.02 rad or less.
Linear interpolation shall be used for values between 0.08 and 0.02 rad.
Links of length greater than or equal to 2.6M,/V,, and less than 5M,/V),
shall be provided with intermediate web stiffeners placed at a distance of
1.5 times by from each end of the link.

Links of length between 1.6Mp/V), and 2.6Mp/V), shall be provided with
intermediate web stiffeners meeting the requirements of (a) and (b) in the

preceding. H 400x200x8/13

Elastic
Subassembly

Intermediate web stiffeners shall not be required in links of length greater than
SMp/ V).

Seismic Provisions for Structural Steel Buildings, July 12, 2016
American Institute of Steel Construction

Sect. F3.] | ECCENTRICALLY BRACED FRAMES (EBF) |

Intermediate web stiffeners shall be full depth. For links that are less than 25 in.
(630 mm) in depth, stiffeners shall be provided on only one side of the link web.
The thickness of one-sided stiffeners shall not be less than #,, or % in. (10 mm),
whichever is larger, and the width shall not be less than (bf/2) — . For links
that are 25 in. (630 mm) in depth or greater, intermediate stiffeners with these
dimensions shall be provided on both sides of the web.

MipAS

Gen 2020 v2.1 Release Note
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PN - — Link Length = ‘e’
ERETETFRNE) M Crwe 1 s

Material Length| Angle x Fy Mp vp Mp/Np | breq
S R (m) | (Deg.)| (mm) (vpa)| cvm)| (ko) | (om) | (o)

H Section H#OOx.200x8fl3 55275 ¢ 1.00 | 45.00 [ 1330000.00 275.00 | 365.75| 493.68| 740.86 | 184.00]

T 7y 7y

Ap=(d- El,r).'h-' for I-shaped link sections

Mp = FyZ for asP,/Py < 0.15

Vp = 0.6.!{\-14,'“- for 0sPr/Py<0.15 Minimum [Vp, Vn]
},j = EMF/E’ (F3-7)

Full-depth web stiffeners shall be provided on both sides of the link web at the
diagonal brace ends of the link. These stiffeners shall have a combined widthg
not less than (by— 21,) and a thickness not less than the larger of 0.751, or % ig.
(10 mm). where by and fy are the link flange width and link web thickness,
respectively.

Links shall be provided with intermediate web stiffeners as follows:

(a) Links of lengths 1.6M,/V}, or less shall be provided with intermediate web
stiffeners spaced at intervals not exceeding (301, — d/5) for a link rotation
angle of 0.08 rad or (521, — d/5) for link rotation angles of 0.02 rad or less.
Linear interpolation shall be used for values between 0.08 and 0.02 rad.

“No” : To provide on one side is possible

“Yes” : To provide on one side is not possible

**¥ it is just to inform whether one side is possible.
And all results is for both side.

Links of length greater than or equal to 2.6M),/Vp, and less than 5Mp/V,
shall be provided with intermediate web stiffeners placed at a distance of
1.5 times by from each end of the link.

Links of length between 1.6Mp/V, and 2.6Mp/Vp shall be provided with
intermediate web stiffeners meeting the requirements of (a) and (b) in the Link Link Stiffener
preceding.

Angle Fr| v | w
(Deg.) e | coemy | ciony

Intermediate web stiffeners shall not be required in links of length greater than
SMy [V, .

| 45.00 - - =

If e>5Mp/Vp, “” will be output
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g iEnRRET TR

. BES-c HER®-
ﬂé.f"'f- JfJEHfg /ﬂiﬁ/-.- Mode/Link RC Stee SRC Aluminum Reinforce Load Option Tool Wiew

TiUdF Tap G| @I

Beam,/ Base Bolt Crane Purlin  Web Stair Unbraced Brace Link Eeam
Column Plate * Connect~ | Girder /Girth Opening Length Strength stiffener Strength

Steel Seismic Design Tool

L, of beam Unbraced length of brace

[
N ength Angle
Material Type (=1} Use
Shape 0B Name Shape o8 Name: b D8 Name:

H Section [ |H 400x200x8/1. . .O0(H Section W H 200%200%8/12 SS275 Tension Brace 5 S 5 3 ¥ H 200x200x8/12 55275 Compression Brace

cpdmzut Brace — fa

Dead Load Live Load Bracel pf BraceZ _ [—Tes0n Forces Design Strength Strength Ratio

actor | Mox | vy Mux | vuy Fy en o a f rv ]| o | |y | rx | x| vy | oen | on | o | Pux Mux oy
(kwm) | () (kum)| () Claad | () | (k) BOvea)f () | (kD | (R fOMea) | (kD ) (Rem) | (k) (kD[ CkNam) | (B) fePn Jotn [ovn

1.20 | 100.00 | 100.00 | 0.50 | 150.00 | 150.00f 1. .00 2271.20 | 160598 | 1605.98 275.00] S12.70 362.53 | 362.53 ] 275.00 | 1968.51 | 195.00 | 2163.51] 1865.26 329.18 | 528.00 JNG(1.053) DK[ﬂ.5921|r.G.’-‘.CQS ne(1.s80) |

Fp Mux, Vuy, F, Mux, Vuy, 1\

[Combination stress check] 0.0

In case of Tension, Pux=Qb,+Qb, ! F
a) When —20.2
Pn = Fy*Area*Ry (Tension) S F 0
Mux = Fp*Mux, + F, *Mux, My

In case of compression,
Pn is the value considered the buckling  vuy = F,*Vuy, + F,*Vuy, + Qc,+ Qc,

s

(b) When E< 0.2
.

Qb = Qc =Pn / sqrt(2)
* Angle is reflected only with 45.0°

£+{M“= Al<1.0
2F \ My '

H 400x200x8/13

in here,
Pr=Pux, Pc=¢Pn
Mrx = Mux, Mcx =¢Mn
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2. WIS EIRFRERETHR1H (ACI 318)

« EfFHE0: ACI318-14(M),11(M),08(M),NSR-10
» FEHEI/EE T ZEEE - A E S B RAS B G

(i H- midas Design+ 2020 - [ D:\00.2020'39\00.3 2 (muss)\422626\f |

Mode/Link RC SRC  Aluminum Reinforce Option  Toal  View  Help

Load
|-_'
) e i O [[% smart Design Option
t B R B2y i LE HE

L~ - — - | I L Him = Building Data Setting

Slab  Beam Column Shear Footing Basement Buttress Stair Anchor| Beam  Slab

Wall~ - Wall Table Table |2 Run Smart Design (a1
Reinforced Concrete Table Batch Wall

WorkBar 3| Member ‘ Drawing 4 b X ||Report r

Add new member [0 E" 75% ~|| Pprint... | Save.. | Report.. | Option... |Detai Report ~ | [incude

System |RC ~ e T 1N —OK

~
Type | Anchor Bolt v Member Name Bylaver | — BVLAYER | Snep | Giid | O Roms
Name l:l Apply this Member to Dwg &Report. ~

o Add
Keep Sect. &Bar Data

Ta7An > = O 0.

Section | Force | Anchor | Layout |
Material

RC | steel | sRc | Alminum | Reinforce Conarete

12,131 .
MIDASIT IWDX e sar COMVBURGING 787N~ 0K
1) The cifica edge distance (<

RC ANCHOR BOLT LIST = 40hu= 20830

6. Calculate Tensile Strength

B RC Design Procedure Anchor Bolt

= Option [vight Weight Concrete
[ re: acizia-11
[EW Live Load : TBC2012

) Rebar Code : ASTM Plat Section

Design Option ( Member )
[ Drawing Option { Member )
[ Report Option
Preference Top
Slab Bottom —

Beam
Column T : J‘L72444.149615.9370$.93704.1496L.72441J
+ 4

t ¥ + —t
Column (General) RC Section

Shear wiall

Shear Wal (Combined)
Footing

Footing (Combined)

Left
Right

4.724415 14963,9370 . 93703, 14964.72441

0.19685

i)

Basement Wall

Buttress

Stair

Corbel Bracket

Retaining Wall
A Anchor Belt (4)

186 125,000 ) = 5000
2800(n=1

Slab Table 12 10— 0K

Batch Wall

Beam Table

Plan & Elevation Draw Dimension

Design(F4) Check(FS) Report ... Apply(F3)

v e, | et

Message
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I EIR RS EES

D I GRS GRS

Section ]Force ] Anchor ] Layout] Section Force lAnchor] Layout] Section ] Force  Anchor lLaygut] Secﬁon] Force ] Anchor  Layout l

Material Force Anchor Layout Type Grid Type -
Concrete 27 ¥ MPa Axial 500.00 Install Type Cast-In-Place Anchor | +

130.00 <
Anchor Bolt K5-6-1016-4.6 - Moment (x) 10.00 . Anchor Type Headed Stud v Er= ) E=imm

100.00
[ Light Weight Concrete Moment (y) 20.00 . Diameter M12 - Space (Int. y) N mm
30.00 Space (Ext. x) . mm
1 Shear (x) — Length (hef) 180.00 Spmce (Ext ) 100.00 .
Shear (y) : 30.00 .
3

Plate Section Pullout Strength (Np)
o | Torsion 5.00 . Dist. of J/L-Bolt (<h) 30.00 Mum. of Row
Left P Num. of Col 2

-4
o
5]
-

4
o
@

-

F=)
=}
=

p

o
o
2

P

o
@

4

o

o

a

F

Right e Strength Reduction Factor

Top - Concrete, Tension 0.650 Step 4 .

Exim Step 2 Concrete, Shear 0.750 E%fﬁﬁﬁ?ﬁgﬁftLXﬁﬁ%//i /%71?5
Thickness : E%Eﬁifﬁ/\ﬂ

T — (Axial, Moment, Shear, Torsion)
(@) Crack () Uncrack

Anchor, Tension 0.750
anchor, Shear 0.650

Design
Left 120.00 Breakout Strength Coeffident (ko)
Right 120.00 10,000

Top 120,00
[¥] Bottom 120.00 Step 3.

[] Thickness 500.00 E %ﬁf @E 5 .
Grout 5.00

FEHEI 712  Headed Stud / Headed Bolt/Hooked Bolt(L/J)
Step 1. o . BETHIE .
TEZ AL BT AR B E &% Expansion(Torque, Displacement), Undercut, Adhesive anchors
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ummary Calculation Repo Detail Calculati epor

7. Calculation Summary 11. Required edge distances, spacings, and thicknesses to preclude splitting failure

(1) Required edge distances, spacings, and thicknesses to preclude splitting failure [KDS 1420 54 2016, See. 4.6(2) ]

Calculation Summary { Required edge distances, spacings, and thicknes:

Category Value Criteria

(1) Minimum center-to-center spacing of anchers

Minimum spacing of anchors { mm ) 100 T72.00

Smin Sreg
100mm

Winimum edge distances { mm - -

Limit of embedment depth { mm ) - -

* Sepn = 100mm
(2} Tensile strength * Spg =6 da = 72.00mm
Category MNus{ (8 Na ) * S = 100MM * Spey = 7200mm — 0K

Steel strength® [ kN ) 0.000 (2} Check Distance from Concrete Edge to Center of Anchor Bolt

ed anchors only.

Concrete breakout strength® ( kN 0.000 Fos
3) The limitati th I fh
Pullout Strength® ( kN ) 0.000 (3) The limitations on the value of ha

Concrete side-face blowout strength™ (kN ) -

Expansion or undercut post-install

nchors only.

(4) The critical edge distance [ ca:
* anchor having the hig t toading Pos ed anchors only.

* anchor group (ancho
(3) Shear strength

o 13. Calculate Shear Strength

medes for anchors. | Shear loading )

Category Vel (B8V5)
Steel strength® ( kN ) 0.475
Concrete breakout strength® ( Dir. X ) (kN ) 0.430
Concrete breakout strength™ ( Dir. % ) (kN ) 0.512
Concrete pryout strength®™ ( kN ) - (1)

* anchor having the highest loading
* g=0.550
¢ fun = min( fis , 1.9, , 360.0 ) = 400MPa
* Agey = 34.30mm*
Category Criteria h d anchor
Combined Ratio 1.000 * Voo =N Agey fa=3372kN(n=1)
Where anchors are built-up grout p

* Vsagrow = 0.8 Vso = 26.08kN

TR RETE FAGE FAREE A ZAE - * Via: 1(8Vas ) = 0475 <1.0 - OK
(2} Calculate Concrete Break-Out Strength
Pl — N = A === I
HZ PO LB B I IE AT EAE -

= anchor group (e

(4} Combined Ratio

+ g=0750

* da =12.00mm

+ h=1.000

Where | is the load-bearing length of the anchor for shear.

+ L =min{ 8ds , her ) = 95.00mm
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