Release Note

Release Date : August. 2019
Product Ver. : midas Gen 2020 (v1.1) and Design+ 2020 (v1.1)

DESIGN OF General Structures

Integrated Design System for Building and General Structures




Enhancements

* midas Gen

1) Non-Dissipative Element Design as per NTC2018

2) Enhancement of Stability coefficient table as per NTC 2018

3) Added Spectrum as per NTC 2018 in Static seismic load & Response Spectrum

4) Added user input for "go" in RC design setting as per EC2

5) Added “Update Rebar Option” in shell/slab/wall design

6) Improvement of graphic report for column design

7) Specify Moment-Rotation Hinge Properties with multi curve

8) Added name box in thickness properties.

9) Bilinear type spring stiffness for surface spring support

10) Force/Stress contouring based on center value of plate elements

11) Added "Node" icon in tool bar
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1. Non-dissipative element design as per NTC2018

Gen 2020 v1.1 Release Note

In NTC 2018

NTC187.2.2. CRITERI GENERALI DI PROGETTAZIONE DEI SISTEMI STRUTTURALI

COMPORTAMENTO STRUTTURALE

Le costruzioni soggette all'azione sismica, non dotate di appositi dispositivi d'isolamento efo dissipativi, devono essere
progettate in accordo con uno dei seguenti comportamenti strutturali:

a) comportamento strutturale non dissipativo,

oppure

b) comportamento strutturale dissipativo.

7.4. COSTRUZIONI DI CALCESTRUZZO

7.4.1. GENERALITA

Nel caso di comportamento strutturale non dissipativo, la capacita delle membrature deve essere valutata in accordo con le
regole di cui al § 4.1, senza nessun requisifo aggiuntivo, a condizione che in nessuna sezione si superi il momento resistente
massimo in campo sostanzialmente elastico, come definito al § 4.1.2.3.42. Per i nodi trave-pilastro di strutture a comportamento
non dissipativo si devono applicare le regole di progetto relative alla CD “B” contenute nel § 7.4.4.3, Per le strutture prefabbricate
a comportamento non dissipativo si devono applicare anche le regole generali contenute nel § 7.4.5.

" ‘ . ‘ :
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B ] : 15/’ Non-Dissipative Element Design (NDED)
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PP eerrie reng - } M, : Bending resistance in elastic status
” I M, : Design bending moment by elastic load
- } combinations
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NTC187.2.2.

Buildings subject to seismic action, not equipped with
appropriate insulation and / or dissipative devices,
must be designed in accordance with one of the
following structural behaviors:

a) non dissipative structural behavior,

or

b) dissipative structural behavior.

NTC187.4.1.

In the case of non-dissipative structural behavior, the
capacity of the members must be evaluated in
accordance with the rules set out in § 4.1, without any
additional requirements, provided that in no section
does the maximum moment of resistance in a
substantially elastic field be exceeded, as defined in §
4.1.2.3.4.2. For beam-column Joint of structures with
non-dissipative behavior, the design rules relating to
CD "B" contained in § 7.4.4.3 must be applied. For
prefabricated structures with non-dissipative behavior,
the general rules contained in § 7.4.5 must also be

applied.
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1. Non-dissipative element design as per NTC2018

Flowchart of Non-dissipative Elements Design

Non-dissipative Element Design

Yes /315\ No

q
CD A, CD B Class Non-dissipative Class (Added)
| - Define Non-dissipative & Secondary Elements | - Main Element = Non-dissipative
N - Define Secondary Elements
| Elastic load comb. For Non-dissipative (Auto-generation) | \L

| Elastic load comb. for Non-dissipative (Auto-generation)

| Main Elements | Non-dissipative Elements | Secondary Elements Non-dissipative Elements
7 (Added)
- Elastic design for Seismic load
| Secondary Elements | - Elastic design for Seismic load Combj. In bendign moment check.
Combj. In bendign moment check. . * not apply the seismic detail
* not apply the seismic detail ** For shear and axial design,
** For shear and axial design, applied seismic load Comb.

applied seismic load Comb.
- Not capacity design
- Not capacity design
- Added to check Joint as per CDB
- For shear and axial design, ductility class

applied general seismic load Comb.

** This release version is supporting only a beam, columnn and wall member in code checking

|
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1. Non-dissipative element design as per NTC2018

Procedure of Non-Dissipative Element Design (NDED) — Response Spectrum
Define Inelastic material model Create seismic load for NDED Generate load combination for NDED Design Setting for NDED
"Materil Data Spectrum Load Case ‘Automatic Generation of Load Combinations " Concrete Design Code
General Load Case Name: Rx_elatic design Gpton
Material D 3 Neme  C30/37 Sk = = @ Add S Design Code : |Eurocode2:04 -
Elasticity Data ol [7] Auto-Search Angle Code Selection Natioral Arpas & ‘“B‘y o ‘
Type of Design o G Major ] @ Concrete SRC —_——
] - Formed 5t it pply NTC NTC2018 -
Excitation Angle : 0 = [deg] 2 2 \opltk
o Al
Product FR R 1 Alur || apply Spedial Provisions for Seismic Design
| Conarete : : - % .
L == | e IENOM:] Period Modification Factor : Design Cade Eurocode2:04 Strut Angle for Shear Resistance : 45 Deg
Type of Material o 1 National Annex : Italy = Effective Creep Ratio (Phi_ef) : 2.143
@) Isatropic Orthotropic b Slenderness Limit
il €30/37 x — [Hlscale Up of Response Spectrum Load Cases
Modal Combination Control [
Scale Up Factor : 1 Rx_elatic det v | Lambda_lim = 25/sqrt{n)
Flbelty Dot 4 st Factor  Load Case add | Where, n = N_Ed/(Ac*fed)
Plastic Material Name  [NONE | p s [ modify |
Inelastic Material Properties for Fiber Model I NTC2018 H-DESIGN (0.05) il
> Conaete [eon - Rebar [rebar v/ S rti O lv D . dct | Beam-Column Joint Design Gammard 11
Thermal Transfer f A : upportin n esign spectrum
o () Input Inelastic Material Properties pporting Unly gnsp e e | A
pecific Hea : Fl =
= - . )
Hestcondicton ;0 B [l Apply Damping Method Create load combination for NDED  swvzo> 13 S
hod... | Consider strong calumn-weak beam on last floar
Damping Ratio & 0.08 Generate Additional Load Combinations
oK ) e pv [#] for Non-Dissipative Select Ductlity Class
= ) CO'A' (High Ductilty) =, Non-Dissipative
_HEES=Spe (Low Ductlity)
Inberpo\anon of Spamal q LLJ ﬂl @ CO'B' (Medium Ductiity)
stress Non-Dissipative Element [Non Diss. ] [
feompresio) Concrete @ Create Seism ic Ioad for ND I Lt = — ' e
10030+ 104 Rox_elatic design(NRS) 03000 Secondary Seismic Element None vl
: o 1.00.3L) - 1 0] DLEST) . - q
& I /|Non Dissipative  qND: 12 oA W.E} Define..Non.dissipative element
.00 + (1000 | =
— Description : d SERV 110D + (1.001) K - Beam 1.2 Column 1.3 wafl | 1.2
i d SERV 1.00 + (1.0LL) +
LoadCase Direction  Scale | SR 1D (0 L) cLCB2(CBC) 130 + 1,501 0LL) + 1.5(0. 6)WX Frcln G tikeid-fon: Woll S < L
5 . SR D D €LCB3(CBC) 130+ 15(1.0LL) + 15(0.6]WY [ Torsion Design
Ruc_elaticd. .. Xy 1 d SERV 10D +(0.7LL) + cLCB4(CBC) 1.3D + 1.5(0.7LL) + 1.5WX !
= S Ry_elatic d. . X¥ 1 d SERV 10D +(0.7L1) + cLCBS(CBC) 13D +150.7LL) + 15WY 2 Moment Redistribution Factar for Beam : 1
posk d SERV 1.00 + (0.7L1) - cLCBB(CEC) 13D + 1.5(1.0LL) - 1.5(0. /WX
d SERV -1.0D + (0.7LL) - cLCB7(CBC) 1.30 + 1.5(1.00L) - 1L5(06)WY Consider Shear Strength of Concrete for Checking
g SE v cLCBB(CBC) 130 +1.5(0 7LL) - 15WX ey P s
1 [ o cLCB9(CBC) 13D + 1.5(0.7LL) - 1.5WY [ wal [¥] Column/Brace [¥]Beam
Rebar Z& | CLUBZ# | Demce SERV 1.0D +(0.3LL) |- cLCB10(CBC) 1.0D +1.0(030) + 1.08X
25| cLCB25 | Senice SERV 1.00 + (0 3LL) # cLCB11(CBC) 10D+ 1.0{03L) + 1.0EY
. 26| cLCB26 |Senice SERV 1.0 + (03LL) - €LCB12(CEC) 1.0D +1.003L) - 1.08X [ ox [ cese |
7] clceaT s SERV 10D+ (0.3L0)- cLCB13(CBC) 100+100.30)-1.0EY - s
. 28 cLCE28 | IPam) SERV 10D + (0.3L0)
2 b [ 298 Inactive
30|2 Strength/Stress
— ® Seniceability
_ Special - =
(tension) e
- copy || aton... | [ spread SheetForm |
== File Mame:  D:*ffD6_5 AIZFE100_Geninon disspatve'Wverificate [ Bromse | | Make Load Combination Sheet | Close ]
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1. Non-dissipative element design as per NTC2018

Procedure of Non-Dissipative Element Design (NDED) — Static Seismic Load
Define Inelastic material model Create seismic load for NDED Generate load combination for NDED Design Setting for NDED
"Material Dats ‘Automatic Generation of Load Combinations " Concrete Design Code
oo @,.Add Earthquake for Elastic (EE)
Option
Material 1D 3 Name Cx0f37 Design Code : Eurocode2:04 =
. v T — ® Add Replace g | ]
Hastaty Data Tipe i [Escthouoke for Elastic B5) - [ voaty ] Code Sek [T
—_— \ Steel - B rmon Mational Annex : Italy =
TypeofDesign  [Concrete = Rl i —— [ pekte @ Concrete —
Apply NTC NTC2018 |
DB No Name Type Description & Formed Steel
Product 1/0L Dead Load (D) Aluminum [¥] Apply Special Provisions for Seismic Design ;
2|l Live Load (L) _
Cancrete ——— 31Ex Earthquake (E) Design Code : Eurocode2:04 - Strut Angle for Shear Resistance : 45 Deg
Standard | ENO4(RC) x| i\ 4|Ey Earthquake (E) —_— s i
Type of Materisl e |_En Earthquake for Elastic (EE) National Annex : | Italy - Effective Creep Ratio (Phi_ef) : 2143
8 e e 6 Earthauake for Elastic (EE) - Siend Limit
£ £z = [Elscale U of Response Spectrum Load Cases EHAETIES3 o
ify flaaid 1 R e actor : 1 Rax_elatic de: = Lambda_lim = 25/sqrt{n)
dify @‘Create seismic load with EE or: 1 [rushtede o] el
Pty b Factor  Load Case add | Where, n = N_Ed/(Ac™fed)
Plastic Material Name [NONE - “Wiad Case Name : Ex_MND 7| o I < [ Modfy | '
= i
> bt Pt oo s (o Floes Mol I'seismic Load Cade Eurocode-8{2004) . [ Deete |
S = Reber _ [reher zl emEETT o Beam-Calumn Joint Design G 4 L1
Thermal Transfer A o woOn A & ‘Re“’mme”de‘j = — :
e 1) Input Inelastic Material Prope B casider mperfaction toad I Strang Column Wezk Beam
pecific Heal i Nl Lesaplon @
HeatConducton : 0 ot ] Create load combination for NDED  swtrg> 13 *SUM(M_Rb)
Seismic Load Parameters Consider strang column-weak beam on last floor
Damping Ratio 5 0.05 Ground Type |37 Generate Additional Load Combinations
H o) — =t
I = | " = [7] for Non-Dissipative Select Ductlity Class
il Spectrum Parameters _ = &= _) €O {High Ductiity) ! Nn?;v-\o 55?5.'3?
Q (5] i e e — (] TP T—3) v
Typel Type2 User .Deﬁned - | [ e [ cancel (@ CO'B' (Medium Ductiity)
Sail Factor{s) Th Tc Td Lumu Cases and v scwrs >
stress i T — . 3 Non-Dissipative Element [Non Diss. ] [
{eompression) Concrete 12 0.15 0.5 2 | Loaltace Ak
10D F 10030+ 10 Rox_elatic design(NRS) 03000 Secondary Seismic Blement [one vl
: 1.0D } 1.0(0.3L) - 1.0E] ™ |owsn 1.0000 - e 5
& Ref. Peak Ground Acc, (AgR) : 0.08 o e o Define. Non.dissipative element
SERV 1,00 + (1.0LL]
L Behavior Factor {q) : 1.5 SERV 400+ E1 ﬂLL;L = Beam 1.2 Column 1.3 vall | 1.2
SERV 1.00 + (1.001) +
Lower Bound Factor (b) : 0.2 S— —— . . S
SER( 1.00 + (1.00) - L CEo 502 150 S B Friction Coefficient for Wall Siiding : 0.5
Tt e Far b (1) 1 < SERV 1.0D + (1.0LL) - ¢<LCB3(CBC) 13D + 1.5(1.0LL) + 1.5(0.6)WY ] Torsion Design
SERV1.00 +(0.7LL) + cLCB4(CBC) 1.30 + 1.5(0.7LL) + 1.5WX
= = SERV .00 + (0.7LL) # cLCBS(CBC) 130 + 150 7LL) + 15WY = Moment Redistribution Factar for Beam : 1
e 21]cLCB21 [Senice | Add SERV 10D + (0.7LL) - cLCBE(CBC) 1.30 + 1.5(1.0LL) - 1.5(0.6)WX
22| cLCB22 | Senice | Add SERV -1.0D + (0.7LL) - cLCBT(CBC) 130 +1.5(1.0LL) - 1.5(0 6)WY Consider Shear Strength of Concrete for Checking
cLCBB(CBC) 130 +1.5(0 7LL) - 15WX 2 :
23] cLCB23 |Senice | Add SERV 1.0D + (0.5LL) cLCRs(CaE) 13D + 150 700) -1 5wy [ wal ¥ Column/Brace [#]Beam
Rebar 24| cLCB24 |Senice | Add SERV 1.00 + (0.3L1) +| - cLCBI0(CBC) 10D + 1.0{0.3L) £ 1.0EX
25| cLCB25 |Senice | Add SERV 100 + (0.3L1) + cLCB11(CBC) 100 +1.0(03L) + 10EY
- 26 cLCB26 |Senice | Add SER( 1.00 + (0.3L0) - cLCB12(CBC) 100 +1.0(03L) - 1.08X E i
- (0.3LL) - OK I Close |
571 cLcBaT |Senice | Add SERV .00+ (0.300)- cLCB13(CEC) 10D+ 1.00.30) - 1.0EY s
. 26[cl.CB75 | PP~ | Add SERV 10D + (0.3LL)
23 b [ 298 Inactive
30|2 Strength/Stress
— ® Seniceability
_ Special E -
(tension)
R = it B —
cooy || aton... | [ spread sheetFom |
SRR FieName:  D:¥06_% A BHEA#00_GenMinon disspativeliverificatc [ Bromse | | Vike Load Combination Sheet I Close ]
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midas Gen |

1. Non-dissipative element design as per NTC2018

Design Result of Non--Dissipative Element Design (NDED) : Supporting only Design Checking
Design Result Table
Eurocode2:04 RC-Beam Checking Result Dialog
Code : Eurocode2:04,NTC2018 Unit: kN, m Primary Sorting Option
2 Memb @ Strength SECT @
Sortedby = iz Results  — er.'lg 2
@ Property () Serviceability
MEMB = Section fck = Rebar Megative Moment Strength Positive Moment Strength Shear Strength Elastic Moment Capacity
SECT Be [ He [ wk CHK NG | L M) P | L P(+) LC Rat- | Rat seis. | MO [ Le| ne P(+) | LG| P+
L 5 | | % 2 | |
Span o | o | w AsTop | AsBot | ey g | ¥d | gy g |ReN y ga| B | 99 | w_Rg |REEF| VBd | g [VRde|V.Rds| yo | yo |RaHW clase | mEd | B | wyd | RN mEd | B | mya | REEF
0 traviin attezz| 20000.0| | | OK | 0.0006 | 0.0006 |53.3142| 10| 009 |108.928| 049 |266571| 10| 0.09 [108.928| 0.24 [50.0967| 2 |57.8545|237748| 086 | 021 | 0. ND. | 21849 | 19| 88.401 | 022 | 10825 | 19| 88401 | 0.1
2 | [ [o200[os00] 4so000| W | ok | 0.0006 | 0.0006 [17.2613] 10] 000 [102.928 046 [192975] 6| 0.9 [102928] 048 | 646645 11[570545]a74748] 142 [ 074 | o74| ND. [ 21849 19] vs401 | 022 | 10825 | 18] @401 [ o1
3.6000 0.000| 0.000] 4s0000| J | Ok | 0006 | 0.0006 336288 10| 009 108928 0.31 [19.8028] 6| 0.09 |108.928| 0.8 [37.1465 2 |57.9545(227.749] 064 | 016 | o] ND. | 21840 18] 98401 | 022 | 10925 18] ssd01| 011
raphic Repo ail Report
55 MDA T Edtr - T el |
[ Fie Edt View Window Help ls]x
4. Shear Capacity DEHSRE B8 Ha o H 4 AlevA-r@EBMNER ?
o o N0y e LHe111  AWALYZE ELASTIO NEGATIVE DENDING MONENT GAPAGITY (OB NON-DISSIPATIVE) g
Losd Carmbination No. 2 1 2 o
Foctad hoar Fore 1_E9) .10 Bi.66 ot = IR providing the data of Moment-Curvature Curve
Shear Strength by Conc.(V_Rdc) 57.95 57.95 57.95 fooses. BT 185 kiin
AT Shear Strength by RebarV_Rds) a7 o717 2.7 fer, (). Galcuate etastic nonent strength.
Shear Strength by Rebar (V_Rdmax) 359.55 350,55 359.55 poar . -
ikl s ol e o No. Gonestraln | Wasesth | bar-straln | Gareature Worent
Using Stimups Spacing 2-FI0 8110 2-P10 8300 2-PI0 8110 e 1 & soiam B Saesi ©.090000¢ 000 s
4 Shear Ratio by Conc 0.8644 1.1158 0.6410 foos77 3 8000074 9.119284 18.69
i . hear Ratlo by (V_Rds  V_Rdmax) 0.2107 0.7418 0.1562 = B o-o0ua0t 0120080 s
T . CheckRatio Dok 97418, e = ; et 000600 Jr
- : 00000z peies o47
G 4 5. Elastic Bending Moment Capacity (for Non-Dissipative Element) gzi ': : :::;f; : :zi:;g 3 Feciosesens :L“f’;
- W— e o o e i o.ootezs oozt Vansusme o0 e
; (2 Losd Cormbinaton N. oo & oo o-0s07e e
Voment (MEd) 21.85 5.45 5.91 oo = o-o0ras3 o-nsors e
Elastic Strength (Mydf) 98.40 .40 98.40 joosso % o 001520 v-oi3ze1 122000
CheckRato 0.2220 0,055 0.0703 oo i o.o0te2 o onosr T2c0e
o 2 o.00z280 o onos1 Taoion
S fr= p=> Lo e e 18 1 E = A o-o0z603 o-onorer ey
L Voment (MEd) 10.92 9.2 713 % o001 o.outonz Toon
Elastic Strength (Myd) 98.40 .40 98.40 e 2 o-aussas slumio w7
CheckRato 0.1110 0.0947 0.0724 fowet % o-00u631 o-onroon Jrod
e A s ey fron
» o070t oosnze et
o 30 o.o11956 it a2
. 5 o:016008 e proes
s 2 o 02000 o337 Tanon
oo 5 o or287n o higasa Jrose
o o020 0357606 Jre
o 5 o.027590 o536 a0
3 oot 0162726 5oLt
i 5 o.05559% e IS0ey
a 003059 o Tome e
e 5 o oot 0 109005 > 2500me-o0t 5o
o et bt 2-a700670-001 o2
e Wa 9840 ko
B (). Gheck ratio of elastic monent caparity.
o e ey S wEa s wya e Tazs < 100 —> 0K
o -l
[T o
rey 756 Con i
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2. Enhancement of Stability coefficient table as per NTC 2018

About NTC18 chap. 7.3.1 — (this is to consider in wishlist)

Effetti delle non linearitd geometriche
Le non linearita geometriche sono prese in conto attraverso il fattore 8 che, in assenza di pilt accurate determinazioni, pud essere
definito come:

Py [73.3]
V:-h

8=

dove:

P éil carico verticale totale dovuto all'orizzontamento in esame e alla struttura ad esso sovrastante:

dgz @ lo spostamento orizzontale medio d’interpiano allo SLV, ottenuto come differenza tra lo spostamento orizzontale
dell’'orizzontamento considerato e lo spostamento orizzontale dell’orizzontamento immediatamente sottostante, entrambi
valutati come indicato al § 7.3.3.3;

V & la forza orizzontale totale in corrispondenza dell’orizzontamento in esame, derivante dall’analisi lineare con fattore di

i +

h éladistanza tra I'orizzontamento in esame e quello immediatamente sottostante.
Gli effetti delle non linearita geometriche:

s possono essere trascurati, quando 0 & minore di 0,1;

*  possono essere presiin conto incrementando gli effetti dell’azione sismica orizzontale di un fattore pari a 1/(1-6), quando 6
e compreso tra0,1e0,2;
* devono essere valutati attraverso un’analisi non lineare, quando € & compreso tra 0,2 e 0,3.
11 fattore 6 non pud comunque superare il valore 0,3.
Modified Story Stability JP-Delta Incremental
Story Height | Vertical Load |Story Shear Force Drift Beta Coefficient Factor
Load Case Story (m) (kN) (kN) (m) (Beta) (Theta) Allowable Limit Remark (ad)

Cd=1, le=1, Scale Factor=2.5
SLVx(RS) SF 3.2 26503.4572 646.7074 0.0186 1 0.23: 0.3|P-Delta Direct Analysisf§l
SLVx(RS)  |4F g5 43667.3343 994.4165 0.0208 1 0.2859 0.3|P-Delta Direct Analysis
SLVX(RS)  |3F 3.2 60831.2115 1267.5691 0.0202 1 0.3257] 0.3|Redesign
SLVx(RS)  |2F 13.2 88294.3753 1658.6257 0.0521 1 0.1802) 0.3|P-Delta Increment 1.2662
SLVX(RS)  |1F 3.2 105458.2525 1690.8036 0.003 1 0.0583 0.3|0K sl

7

o If “Theta” is less than 0.1, “O.K” is printed
» If “Theta” exceeds 0.1 and is less than 0.2, “P-Delta Increment” is printed
» If “Theta” exceeds 0.2 and is less than 0.3, “P-Delta Direct Analysis ” is printed

* If “Theta” exceeds 0.3, “Redesign” is printed

MiDAS 9/20
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Gen 2020 v1.1 Release Note

3. Added spectrum as per NTC 2018 in static seismic Load & response spectrum

Add/Medify Seismic Load Specification

Static Seismic Load

[ —— ;w

Seismic Load Code |NTC2I:IJ.S hd |

Description :

Seismic Load Parameters

Response Spectrum

Generate Design Spectrum

Vertical Elastic Spectrum

Spectrum Paramete

Add/Maodify/Show Response Spectrurn Functions

Function Name

NTC2018 H-DESIGN

X-Direction : 1

Accidental Eccentricity

Additional Seismic Loads {Unit:N,mm})

Ground Type : B -
Spectrum Parameters
@T1 T2 3 T4 User Defined
Soil Factor(5) Tb T Td
1.20 0.14 0.42 1.63
Maximum Horizontal Acc. (ag) 0.08
Behavior Factor (q) : L5
Amplification Factor (Fo) 25
Period of constant Hori.Acc. (Tc®) 0.3
Structural Parameters
X-Dir, ¥-Dir.
Fundamental Period : 0.9787 0.9787

Seismic Load Direction Factor (Scale Factor)
¥-Direction : o

X-Direction {Ex) : @ Positive | Megative () None
‘f-Direction (Ey) : @) Positive Negative () Mone
Torsional Amplification

Accidental Eccentricity || inherent Eccentridty

Story | Add-X | Add-Y

AddRzZ | = [ Add

Seismic Load Profile. ..

] [ok ] [ cance |

Design Spectrum : |NTC2[]18 'I
Spectrum Type : [Verucal Design Spectrum ']
Ground Type : Horizontal Elastic Spectrum

Import File ] | Design Spectrum
Period | Spectral Data| =
(sec) (a) =
1] 0.0000 0.0960
2| 0.0250 0.0931
3] 0.0500 0.0903
4] 0.0750 0.0874
5] 0.1000 0.0846
6] 0.1250 0.0817
7| 0.1399 0.0800
8] 0.1500 0.0800
9] 0.1750 0.0800
10] 02000 0.0800
11] 0.2250 0.0800
12| 0.2500 0.0800
13| 0.2750 0.0800
141 0:3000 Dogoo | T
Description

@T1
T4 User Defined
Soil Factor (S) T Tc Td
Spectral Data T
) 1 0.05 0.15 1
@) Mormalized Accel.
sealing Maximum Horizontal Acc. (ag) : 0.08 g
1@ Scale Factor 1
Amplification Factor (Fo) : 2.5
7 Maximurn Value 0
Period of constant Hor.Acc. (Tc™) : 0.3
Behavior Factor (q) : 3
[
0. Max. Period : 2.5 (Sec)
.
A [ Ok J | Cancel |

T T T T T T T T T T
0.E1 0.91 121 1.51 1.81 2.11

Period (sec)

NTC2018 H-DGN: G=B,5=1.20,Th=0, 14,Tc=0,42,Td=1.63,ag=0.08g,Fo=2.5,Tc*=0.30,q=3.00

(@) o) |
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4. Added user input for "go" in RC design setting as per EC2

* Definition of “go” by user
* Design considering “qo” for irregular structures

e ~E| | ECB:04 Capacity Design =] Eurocod 08. Table 5.1
Design Code |Euromde2:04 - | Structure Information
g=q.k, 215
National Annex : |1ty 'I Structure Type |Frame System i | 1 Tokw
] Apply NTC (e =] Behavior Factor {g)
_ Calaulate by Program
[7] &pply Special Provisions for Seismic Design _] = ¥ g Table 5.1: |B.1sir value of the behaviour factor, .-",I for systems regular in elevation
Alpha_u f Alpha_1: 11
strut Angle for Shear Resistance : 45 Deg STRUCTURAL TYPE DCM DCH
) ) @ User Input =
- 2.143

AT SO Frame system. dual system. coupled wall system 3.0aw/en 45a/n

Slenderness Limit ] 1.5 go: 4.5

Uncoupled wall system 3.0 400/
Lambda_lim = 25/=grt{n)
] ¢ Torsionally flexable system 2.0 3.0
Where, n = N_Ed/(Ac*fcd) Elastic Response Spectrum E
Inverted pendulum system 1.5 2.0
Default By Function | Mone L |
[#]Beam-Column Joint Design Gamma_rd 1.1 Spectrum Parameters (3) For buildings which are not regular in elevation, the value of g, should be
.- -- -~ reduced by 20% (see 4.2.3.1(7) and Table 4.1).

Strong Column Weak Beam | Soil Factor {5) Th Tc Td E

SUM{M_Rc) > 1.3 * SUM{M_Rb) 12 0.15 0.5 2

|| Consider strong column-weak beam on last floor : : :

Select Ductiity Class Ref. Reak Ground Acc, (AgR) : 0.08 g

CD'A' {(Hioh Ductili = Mon-Dissipative
(bigh Ductity) - (Low Ductiity) Importance Factor (D) : L
@ CD'B' {Medium Ductility)
—. y : e 5 o

Non-Dissipative Element Mon Diss, ! |_] Visones Pampng fat {XI) i e
Secondary Seismic Element Mone - | |:|

Shear Force for Design (Gamma_rd) I i | | Cancel |

Beam 1.2 Column 1.3 wieall |12
Friction Coefficient for Wall Silding : 0.6
[ Torsion Design
Moment Redistribution Factor for Beam : 1

Consider Shear Strength of Concrete for Checking

(@] wal olumn/Brace [¥]Beam

[ oK ][ Close

]
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5. Added “Update Rebar Option” in shell/slab/wall design

* Update rebar arrangement by sub-domain & by elements

Added methods to input rebar information

Define Sub-domain Update rebar by elements Update rebar by Sub-domains (New)

¥’
™
ar

ww

S?:,lb-d omain-01 Sub-domaiﬁ-03
Sub-domain-02

Sub-domain-04. Sub-domain-06
Sub-domain-05

Sub-domain-07 Sub-domail?-OQ
& Sy in-08 &
5 L) 1> vo L 7
G B
[ oo—e —e
Update Rebar Option Update Rebar Option
@ Element () Sub-Domain () Element @ Sub-Domain

MiDAS 12/20
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Gen 2020 v1.1 Release Note

6. Improvement of graphic report for column design

Printout shear design result for each direction in graphic report (RC column)

Midas Gen 2019 v2.2

5. Shear Force Capacity Check ( End )

Applied Shear Force Yu =198.243 kN (Load Combination: 16)

Design Shear Strength gV crgV's =276.331+842734=1119.08 kN (As-H_req =0.00053 mfim, 2-P10 @30)
Shear Ratic Yulgh'n =077 <1.000 ... oK

Joint Shear Ratic VhijigVnj =0.00000/0.00000 =0000 <1.000 ... 0K

6. Shear Force Capacity Chck ( Middle )

Applied Shear Force Yu =198.243 kN (Load Combination: 186)
Design Shear Strength @V orgV's =277.275 + 210.684 = 487.959 kN (As-H_req =0.00053 m¥m, 2-P10 @120)
Shear Ratic Yulgh'n =0406 <1.000 ... oK

Midas Gen 2020 v1.1

3. Design for Shear
[END]

Applied Shear Force (V_Ed)
Shear Ratio (V_EdV_Rdc)
Shear Ratio (V_EdV_Rds)
Shear Ratio (V_EdV_Rdmax)
Shear Ratio

Asw-H_req

[ MIDDLE]

Applied Shear Force (V_Ed)
Shear Ratio (V_EdV_Rdc)
Shear Ratio (V_EdV_Rds)
Shear Ratio (V_EdV_Rdmazx)
Shear Ratio

Asw-H_req

[JOINT ]
Vihd I Vis
Joint Ratio
Ash jnt

MibpAS

—~

v 30

3968398 N

396396/ 438445=0090
396386/ 837475=0047
396839.6/ 1716750 = 0.023
0.090<1.000 ... 0K
0.00393 mm®m, 2-P10 @40

y: 10(112)

472545 N

472545/ 414399 = 1.140
472545 478557 = 0.987
4725451716750 = 0.275
0.987 < 1.000...... OK
0.00222 mr/m, 2-P10 @70

yo ()

0.00000/ 0.00000 = 0.000
0.000<1.000...... 0K
0.00000 mn?, Not Use

z: 9(h

35434 7N

354347 1 437307 =0.081
354347/ 991141 =0.036
354347 11741500 = 0.020
0.081<1.000 ... OK
0.00393 mnm, 2-P10 @40

z: 10(112)

559460 N

559460 / 412915 = 1.355
559460 / 566366 = 0.958
559460 / 1741500 = 0.321
0.988<1.000.....OK
0.00222 mntim, 2-P10 @70

z:

0.00000 / 0.00000 = 0.000
0.000 <1.000 ....... OK
0.00000 mn?, Not Use

13/20
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Gen 2020 v1.1 Release Note

7. Specify Moment-Rotation hinge properties with multi curve

* Definition of hinge curve and yield strength depending on axial force in FEMA type

= Pushover > Properties > Define Pushover Hinge Properties

FEMA Multi-Curve

Mame @ |BEAM

Description : |

Element Type Material Type Yzl Type
77777777777777777777777777777777777777777 0
. ®Beam/Column _OWall____ 1 i @®FRC / SRC {encased) ! MBS
O Truss (O General Link 1__C_)§t_e§\_/_8_F\lC_ (_fi_Hgd_)___: S
(O Paint Spring Support ) Masanry
_ Definition_ _______________ Hinge Type

() Moment - Curvature (M- Lumped) @ Skeleton Model

Consider Hinge Length | Intearation Paoint Fiber Model
() Moment - Curvature {M-¢ Distributed)
Axial-Moment Interaction Type Fiber Section
(O Mone : 7(?)}—&17 \;{e;aicﬁnini T ‘} Auto Generation User Defined

#xial-Shear Interaction Type of AC

Mone P-0 Interaction

Component Properties

ional Properties of Pushover Hin

Import Type

Input Method
Auto-Calculation
@ User Input

Shape of FEMA Curve Strength Loss
@ General Type @ Yes
() Perfect Plastic Type O Mo Figure

Type of 1-End & J-End
O Symmetric
(® Asymmetric

Unloading Stiffness Type

Origin-Oriented - Total Strength Loss at PointE. -E Yes  «~  Figure

Component  Hinge Location Skeleton Curvi .

[IFx l&-end Trilinear Type b deeowmeser |

[JFy la.-end Trilinear Type e Tohie =

[OFz la)-end Trilinear Type s s s .

DMy lakend 0 | Trlinear Tyze _ [ i i
"EAMy laJend  ~ FEMA i BRI e iy, s
Lovz Jeiend L FEMALL L [ e

FASEREE G BIGRAH st ettt o s coes

Vield Surface Properties. .. I | B ———
Ist Curve Cur ymmatiic TN

teracion Cares N 3

promas_| Wiy | pipmax | wivymes 7

T.006000” 0060000 )

.e00000 | 0.300000

.600000 | 0.600000
0.400000 | 0.800000
0200000 | 0900000
0000000 | 1.00000
0200000 | 0500000
osao000 | o.s00000 | 500t
000000 | 0.600000

0800000~ |0.300000 | .
1000000 | 0.000000

T

or)
Sian convenion o pleing P cur - CompressionC), Tensianc-) | M = max (IO 1Y), INVRCOL. INVZCIT

==

A 4

Properties of I-end | Properties of J-end | . Multiple inputs depending on a selected

|

Multi-Curve | Define Axial Force axial force
Aial Force (P) 0,000 | kM

Type Primary Curve

Symmetic (@ Asymmetric

User Defined

MY D/DY
-E |02 -E |[-15
-0 |2 -0 |-105
-Cc |- -C |-10
-B |-l -B |-I
A (D A (D
B |l B | Acceptance Criteria
C 1 C 10 { Current Deform,/ ¥ield Deform, }
[ D |0k o )
E E

Immediate Occupancy (10)

Life Safety (LS}
Collapse Prevention (CP)

Initial Stiffness

[ User Defined RELA aEI 2Bl
& = Auto-Definition depending on a selected force
0 v rad/m @ Elastic Stifiness : EI

Unloading Stiffness Parameter
0.4

12 Cancel

MibpAS
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8. Added name box in thickness properties.

Usage classification for the same thickness

= Properties > Section > Thickness

Thickness Data
Value ]Sﬁf‘fened]

Thickness ID 1

(") Inplane

Qut-of-plane

[ Plate Offset
@) Thickness Ratio

Value

Properties

(@ In-plane & Out-of-plane

Material | Section Thickness

D

L0

Type
Value
Value
Value
Value
Value

Thickness(m)
150.000000
150.000000
150,000000
200,000000
200.000000

Offset

Mo
Mo
Mo
Mo
Mo

=-&% Thickness : 5

o
—

Midas Gen 2019 v2.2

MibpAS

1:150
2:150
3:150
4:200

2 5:200

Gen 2020 v1.1 Release Note

Midas Gen 2020 v1.1

Thickness Data .
Value ]Sﬁf'fened.
Thickness ID 5 I MName Slab_01 =
@ In-plane & Out-of-plane 00 m
71 Inplane 0
Out-of-plane i}
[T Plate Offset
(@) Thickness Ratio
0
alue
Distance
Properties - E’% Thicknes{™ o
- ) ;
Material | Section | Thickness | ET 1:190(Slab_1F)
. ET 2 190(Slab_2F)
jin] Name “fhidmess(... Offset s 31 lS'EItI_FCID‘f}I
L 1 Slab_1F Value 150.000000 = E’£ A - 20 (Wl D1}
2 Slab_2F Value 150,000000 I N
3| slab_reof Value 150.000000 N 7 9200 (Sl=b_07)
I 4 wall_o1 Value 200,000000
5 Slab_01 Value 200,000000
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9. Bilinear type spring stiffness for surface spring support

* Bilinear spring type is added in the Surface Spring Support to simulate the strength limit of the soil. The strength limit should be defined by the user.
* Both Point Spring Support and Elastic Link are supported.

= Boundary > Spring Supports > Surface Spring

Surface Spring Supports | e Surface Spring Supports | i

B_oundary Group Mame
Default o] o

Surface Spring

(®) Convert to Nodal Spring
(®) Point Spring
() Elastic Link

() Distributed Spring

K=« K=
Aiegr £ Effective Area per Mode
Kz tModulus of Subgrade Reaction

Boundary Group Mame
Default el 1

Surface Spring

(®) Convert to Nodal Spring
O Point Spring
(®) Elastic Link

() Distributed Spring

K= B = K= Nz
Aegr 1 Effective Area per Mode
Ks :Modulus of Subgrade Reaction

Element Type IE_IenjentType
Frame  |Face #1 Frame W | Fae#1
Width : | 0.6 | m Width |U-6 m
L
IType Multidinear {Bi) ~ I Type : Multi-inear (Bi)_ ~ I
Direction ; | Mormal{+) ~

Modulus of Subgrade Reaction :

Mode Local Axis(if defined)

Kx 50000 kMfm=3
Ky : o krfm~3

Clase

Modulus of Subgrade Reaction :

50000 kNjm#~3

Limit Strength :
100 | ki jm~2
Length of Elastic Link :

S

Apply Close

Surface Spring Support

MibpAS

A
Spring
Strength
(kN)
Spring Stiffness (kN/m)
Horizontal Displacement (m)
Spring Strength [kN]

= Section Width [m] xElement Length [m] xPHU [kN/m?]
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10. Force/Stress contouring based on center value of plate elements

* Stresses at the node are determined by the linear interpolation of Gauss points, which often leads to stress exceeding yield stress in the material nonlinear analysis.
* Plate stress contour can now be displayed using the value at the element center instead of element nodes. The center values will not exceed the yield stress.

= Results > Results > Stresses > Plane-Stress/Plate Stresses

Tree Menu
Add/Modify Plastic Material z z S
Wbty Bt Matera % Reactions Deformati.. Forces Baiidi{d8 Strains
Name Madel Display Option Detail e
Von Mises - Plane-Stress/Plate Stresses s
Contour
P Yield Stress=340MPa Loag Cases/Combratons
5T: Load Sum o | s
I Initial Uniaxial Yield Stress [ 340 | Njmme2 I -
Step NL Step: 4 v Value
OHardering = o >|l (®) Element Center I
Isotropic Kinematic Mixed Stress Options )
Back Siress Coefficent 0 OlLocl Apply On OK
Hardening Coefficent 0 Njmme2 ®ucs | CurrentUCS > R
[JPrint ucs Axis
(® Element () Avg. Nodal
Avg, Nodal Active Only

MIDRS/Civil @®Ton © Bottom
POST-PROCESSOR Opothsides O Abs Max MIDAS/Civil
ELN SIS/PLT SIRS Compunmits POST-PROCESSOR

O sig-xx O sig-vy O sigzz
Osigxy  Osigvz O Siaxz

45¢.24 O sigmax O Sig-min @ sig-eff

‘76 O Max-Shear

FLH STIS/PLT STRS

SIG-EFF TOP

SIG-EFF TOP

l 339.98

05
Larger than yield stress !7
—t 290.33 Tgpe of Display Less than yield stress
Mcontour .. []Deform . .
i 248.86 [values Ll [Legend z

— 207.38 [CJanimate ... [ ]Undeformed =1 185.45
165.90 Mi”‘J’Ed il 154.54

] ield Point e
124.43 [ cutting Di 123.63
utting Diagram G55

— 82.95 B2 4
41.48 el 6l.82
0.00 30.91
L] Apply Close 0.00

=3
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midas Gen |

11. Added "Node" icon in tool bar

Quick display on/off for Node

Gen 2020 - [D:\06_Z A[2+E\00_Gen\non dissipative\verification\EC2 Design-Non disspative_restore] - [MIDAS/Gen]

Boundary Load Analysis EHTH Pushover Design Query Taoaols

Dﬂ I}_: I‘/‘v +—+ |'_':|:_| B Close ~
koo ot ™ Ene
Active Inactive Al Inverse -

Display Mew X
v Adive Window [ Previous

=5 Tile Horizontally
MM ite vertically

%Cascade
2 EEePs A ciEeE® o s BE pEm[e] b o G
 —  —

Display Off Display On

ETiIe Horizantally
[ Tile Vertically

% Cascade

[l5 ucs/aes -

338 Grids ~

" Select

E ¢ pynamic ~ [ view Point ~
- E;}‘Zoom' Named‘Jiew
Redraw Initial Previous

View  View @Pan'

°\ Unselect ~
|E| Select Previous =

frasnap ~

-

abdanat i NI CE= RTINS R

¥

V

A
VWAL
T

R
A

%‘

Y

o

Va

T,
\'.
B
kN
—

)
\
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Gen 2020 v1.1 Release Note

Supporting AISC-URFDO5(M) / AISC-URFD10(M) / AISC-URFD16(M)

Basm=Column Base Plate

& I‘qﬁ- ;2 &

Basement Wall Balt Conmection Crang

Shear Wall

5

Buttress

Column Baam=Column

Bolt Connection
[ﬂ Maoment Bolt Connection

Corbel+Bracket

e il % | o []

Start Page ' Member | Memberlist | Drawing | Quantity

Add new member General ‘

0% ~ [ Printi.. || Save.. || Word.. | ® Detsil © summary [T Incude Input Data
Anch{ " ESTRR Member Name [ , .
e, MOk BolEomeE Acoly this Member to | Dvg &Report —

1. Calculation Summary

o (1) General requirement
Name: 4
Column ~ Girder ] Plate | Force | Category Value | Crteria | Ratio Note
Material Required girder siiffener thickness (mm ) E E = =
Material Required girder siiffener length (mm ) - = = -
Width - thickness ratio of Girder stiffencr
RC  Steel | sRC | Alminum | Reinforce | T

N prying bok moment strength ( kN-m ) 0.000 420 0.000

feel Design Procedy Zhey H Section
2 [#luse DB W25 - o
T Steel: AISCARFDIEM

(2) End Piate

= Category Valie | Crteria | Ratio Note,
Tl Cold Form : ATK-CFsDS8 H = Required end plate thickness ( mm ) 1828 | 6.000
(£ Wind Load : IBC2012 B Shear yielding strenoth of end plate (KN ) 0.000 161
=y ’S;Dt:‘ LTEDdB: fﬁ;s : = Shear rupture strength of end plate ( kN ) 0.000 171
teria

15.2 =
3 Section Code : AISC10(US)
Tl steel Option

(3) High Tension Bokt

Category Vaue | Crtera | Ratio Note
% Design Opton (Member ) e ] Shear uplure sirengih of compression boks (K ) 0000 | 285 | 0.000
I prawing Option ( Member ) ] Use Top Stiffener : Boft bearing / tear out failure of and plate (kN ) 0.000 29 0.000
-~ P;E’E"E”EE [F] Use Bottom Stiffener Boll bearing ! tear out failure of column flange (KN ) 0000 | 1825 | 0.000
& Beam/Column — e
B serote [Plan + Elevation +Side view +| V] Draw Dimension {4) Colurm Flange
Bolt Cannection [ Category [ Vae [ cricra | Raio | Note |
Property Layout (Top) B
[ Moment Bolt Connection (1) T [Reauired thickness of column fiange for flexuralyieling (mm) | 3327 | 1182 | 0385 | |
[ weot Material ol 2 ~
5) Stiffener
BoltName 34 *|  Rows(Ext) [
— Category Value | Crteria | Rafio Nole.
5 Rows (Int. } 1
pacing e Strength of unstiffened column flange ( KN ) 0000 | &721 | o000
Sx (Int.) j Z: in o E Local web yielding strength ( kN ) 0.000 1,569 0.000
Sx(Ext.) n e Ca— VWb bucking strength (KN ) 0000 | 4041 | o000
Sy (Int.) 394 in s \=‘ Web cripping strength KN} 0000 | 29% | 0000
Sy (Ext. ) 394 in Rows (Ext.) & -
- Rows (Int. } 1 = 2, Calculate Design Forces
Corder reh Thidgiess: = 1) Calculate the expectedyield stress
Consider Flanae Thickness L
[ pesianr9 [ checkrs) |[_ Report.. | [ acovEn | # =2 DR BT

M. =11R, F, Z,=898KNm

(2) Calculats the distance from the face ofthe colum to the piastic hinge
+ d=s88mm
o b= 1z83mm
+ Lo =min (&2, 30r ) = 38 48mm

MiDAS




