Release Note

Release Date : June. 2021
Product Ver. : midas Gen 2021 (v2.1) and Design+2021(v2.1)

DESIGN OF General Structures

Integrated Design System for Building and General Structures



Enhancements

* midas Gen

1) Improvement of Section Stiffness Scale Factor

2) Improvement of Joint Design as per EC2:04 & NTC2018

3) User Definition of T1 for shear design as per EC8:04 & NTC2018
4) New method of Wall design moment calculation as per NTC2018

5) Addition of New Sweden National Annex in Eurocode
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1. Improvement of Section Stiffness Scale Factor

Gen 2021 v2.1 Release Note

Add element stiffness scale factor
- The stiffness can be adjusted by members.

Properties> Section> Scale Factor> Element Stiffness Scale Factor
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Step 2: Check or Modify Element Stiffness Scale Factor Table ‘

4 E’ MIDASJ'GeI’/T&" Element Stiffness Scale Factor = l

Elem Section ID fArea fAsy fAsz flxx flyy flzz fWagt Part Group
» 559 2 1.0000 1.0000 1.0000 0.5500 0.5500 1.0000 1.0000 | Before Default
560 2 1.0000 1.0000 1.0000 0.6500 0.6500 1.0000 1.0000 | Before Default
561 2 1.0000 1.0000 1.0000 0.5500 0.5500 1.0000 1.0000 | Before Default
562 2 1.0000 1.0000 1.0000 0.5500 0.5500 1.0000 1.0000 | Before Default
563 2 1.0000 1.0000 1.0000 0.56500 0.5500 1.0000 1.0000 | Before Default
661 2 1.0000 1.0000 1.0000 0.6500 0.6500 1.0000 1.0000 | Before Default
662 2 1.0000 1.0000 1.0000 0.5500 0.5500 1.0000 1.0000 | Before Default
663 2 1.0000 1.0000 1.0000 0.5500 0.6500 1.0000 1.0000 | Before Default
664 2 1.0000 1.0000 1.0000 0.56500 0.5500 1.0000 1.0000 | Before Default
RRA 2 10000 10000 10000 0 RAON 0 RARO0 10000 10000 | Bafora DNafault
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1. Improvement of Section Stiffness Scale Factor

Element Stiffness Scale Factor(E.S.S.F.) takes precedence over Section Stiffness Scale Factor(S.S.S.F.).

E=tE-teation-StfnascSralataston Case 1 Case 2
gg 2:1C1 [ Group=Default ; Ax=1: &y=1; &z=1Ix=1;ly=03; 12=0,3 ; Weight=1 ]

£ gL Element SUMMess scale Facior @ <>
ag 559 [ Group=Default ; Ax=1 Ay=1: dz=1; |x=0.55; ly=0.85 lz=1 ; Weight
ag 560 ¢ [ Group=Default ; &x=1: dw=1: Az=1; 1x=055 Iv=056; Iz=1 ; Weight
a8 561 ¢ [ Group=Default ; &x=1: dy=1: Az=1; 1x=055 Iy=0,56; Iz=1 ; Weight
g8 G62 ¢ [ Group=Default ; &x=1; dy=1; Az=1; Ix=055 Iy=055; Iz=1 ; Weight
gf 563 [ Group=Default ; &x=1; Ay=1: Az=1; =055 Iy=0,55; Iz=1 ; Weight
g5 BG1: [ Group=Default ; &x=1; Ay=1: az=1; 1x=055; ly=055; Iz=1 ; Weight=
g5 G662 : [ Group=Default ; &x=1; Ay=1; az=1;1x=055; ly=055; Iz=1 ; Weight=1]

Mmoo mwn
T S T T |

AP BFE2 T Groun=lafaglt Ao 2 =] 2 fo—] + e BB - EF - =-]  Winight=1 ]
----- gb BRd [ Group=Default ; &x=1; Ay=1: dz=1; 1x=055 Iy=055 lz=1 ; Weight=1]
""" E QoL AT =D iy s Sa=1 0 B =1 o B =1T TR Y =00 s =1 WETHIn=11
E.E.EE L GrpuE:DefauIt: Lea=1 0 A=l 2 Az=1 3 1x=055 ly=055 lz=1 : Wei;htzl ]
& =
Case1: Both S.S.S.F. and E.S.S.F are applied to “1C1”. A L
- E.S.S.Fis considered in an analysis. & =
Case 2: Only S.S.S.F is applied to “1C1”".
(Element Stiffness Scale Factor is not applied)
- S.S.S.Fis considered in an analysis.
L \;—f
+ Section Name : 1C1(ID:2) + Section Name : 1C1(ID:2)
+ Element Number: 664 + Element Number: 100

Y/
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1. Improvement of Section Stiffness Scale Factor

Supports the control of a section scale factor collectively for each member type

Structure Mode/Element Properties Boundary Load Analysis Results Pushover Design Seismic Evaluation Query Tools

r il Generate Section Effective Stiffness “fi\“ Reactions - 5. T Stresses - l/’__ Pushover Curve ='é| Pushover Story graph ~ 8 pushover Hinge Properties E
I I
Set Load Case for Section Effective Stiffness Iw | Deformations ~ ='|'fEk‘ Hinge Status Result E Pushover Graph E Pushover Result of Fiber Section :- Pushover Hinge é
Hinge Perform Pushover

Properties~ | 7§ Check Section Effective Stiffness Analysis - | Tt Forces |= Pushover smart Graph ~ 8% Pushover Hinge Result ~ =i

Pushover > Effective Stiffness = Generate Section Effective Stiffness

-1, Section Stifness Scale Factor

Effective Stiffness ac 2 1C1 [ Group=Default ; &x=1; dy=0.4; &z=0.4 ; [x=1 ly=07 1z=0,7 ; Weight=1 ]
ogE 3 2~3CT [ Group=Default ; &x=1; dy=0.4 . az=0.4 ; [x=1;ly=07 2=0,7 ; Weight=1 ]

; ; . y 40122 [ Group=Default ; &x=1: du=04: sz=04; l2=1: ly=07. [z=0.7 ; Weight=1 1

Generate Section Effective Siiffness - | % 51202 [ Group=Default : Ax=1; Ay=0.4; A2=0.4 ; lx=1 ; ly=07 : 20,7 ; Weight=1 ]

: : - OE B 3C2 [ Group=Default ; &x=1 Ay=04 &z=04 1x=1: ly=0,7 1z=0,7 : Weight=1 ]
Factors for Effective Stifness 58 7:1~3C3 [ Group=Default; Ax=1 ; Ay=0.d : Az=04 ; lx=1 : ly=07; l2=0.7 ; Weight=1 ]

Bending Shear  Axial E 10T GY T Group=Default s Ax=1. Ay=047 Az=04" Tx=1 [y=0.3 1z=03 " Weight=1"]

(El} —(Ga) (A / CSE 102: G [ Group=Default ; Ax=1 ; Ay=0.4; Az=0.4 lx=1 ; y=0.3 ; I2=0.3 ; Weight=1 ]

Eeam ||:|,3 | |I:|,4 | B8 103 :G3 [ Group=Default : Ax=1: dy=04 &z=04 . Ix=1; Iy=0,3: 1z=0,3 : Weight=1 ]

gt 104 : G4 [ Group=Default ; &x=1 Ay=04 . Az=0,4 [x=1 . lp=0,3; |z=0,3 ; Weight=1 ]

Column |D.? | |D.d | |1 | S8 105 : G5 [ Group=Default ; Ax=1; Ay=04; Az=0.4; lx=1; ly=0.3 ; 1z=0.3 ; Weight=1 ]

\‘ gt 106 : Bl [ Group=Default ; &x=1: Ayw=0.4 : Az=04; Ix=1:ly=0.3:1z=03 ; Weight=1 ]
Wl [0 35 0.4 1 i 121 FiS1 [ Group=Default ; &x=1: Ap=0,4 ; &z=0,4 5 [x=1; Iy=0,3; 1z2=0,3 ; Weight=1 ]
b 122 FG2 [ Group=Default ; &x=1 2 &y=04 &z=0,4 . [x=1 : lv=0,3; 12=0,3 ; Weight=1 ]
a5 123 : FG3 [ Group=Default ; &x=1 Ay=04 &z=04; Ix=1; lvy=0.3; 12=0,3 ; Weight=1 ]
Closa ‘ 124 : FG4 [ Group=Default ; Ax=1: Ap=0.4 ; Az=0,4 : l2=1 ; ly=0,3; |z=03 ; Weight=1 ]

—-&2 Thickness o1
f 00 P00 P00
imfall Stiffness Scale Factor:
A= Type 1 [ Group=Default : Shear=0,40000 ; Bending=0, 35000 ]
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1. Improvement of Section Stiffness Scale Factor

Supports auto-calculation of the effective stiffness ratio of the column according to the column axial force by gravity load

Structure Mode/Element Properties Load Analysis Results Pushover Design Seismic Evaluation Query Tools

F “%Reactions £ qIStresses > l/'_—Pushover Curve ='é| Pushover Stary graph ~ :. Pushover Hinge Properties E

I
Set Load Case for Section Effective 5tiffness Iw | Deformations ~ ='|'fEk‘ Hinge Status Result E Pushover Graph E Pushover Result of Fiber Section :- Pushover Hinge é
Global Hinge Perform Pushover

Properties~ | LF Check SecHONEREEte Stiiness Analysis - | g Forces - |= Pushover smart Graph ~ 8% Pushover Hinge Result ~ Text

Effective Stiffness

Step 1: Set the scale factor gravity load in order to calculate
. . v the column axial force
Set Load Case for Section Effective Stiffn..

Load Case/Factor ﬁ ~

Load Case: DL v El 6.4.1.2 Stiffness

Scale Factor: 0.5 | Component stiffnesses shall be calculated according to
Loadcase | Scale add accepted principles of mechanics. Sources of flexibility
DL 1 sh.all‘ include ﬂe;ur?. shear; axial load. an'd
LL 05 ol l'emtorcemem‘s.h‘}‘) from adjacent connections and

components. Stiffnesses should be selected to represent
the stress and deformation levels to which the

Delete components will be subjected. considering volume

change effects (temperature and shrinkage) combined

with design earthquake and gravity load effects.

] 4 Cancel

Reference Code - 6.4.1.2 as per FEMA273
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1. Improvement of Section Stiffness Scale Factor

Step 2 : Select the calculation method.
Step 3 : In case of “by User Defined”, input the axial force ration and bending stiffness scale factor for each point.

Structure Mode/Element Properties Boundary Load Analysis Results Pushover Design Seismic Evaluation Query Tools

{’ 3l Lf_" Generate Section Effective Stiffness “;-.\“ Reactions ~ 5, T Stresses - l/'_— Pushover Curve ='é| Pushover Story graph ~ :. Pushover Hinge Properties E

I I

stloadCaseforsection Eifactive Sti [~1 Deformations - ='|'fEk‘Hinge Status Result Epushover Graph EP‘ushoverResult of Fiber Section :- Pushover Hinge é

Global Hinge Perform F - Pushover
Properties~ E"‘ Check Section Effective 5tiffness Analysis ~ §1 Forces = E Pushover Smart Graph ~ .Hg Pushover Hinge Result ~ Text

Effective Stiffness
Check Effective Stiffness of Column = X User Defined Setting X
Calculation Method
(O Calculated by ¢ RISTECZ019
. _ _ i - .
® Calculated by User Defined > g 10 | H
s | !
% S
Table 10-5. Effective Stiffne A i | gmd
] ﬁ ! point
Component Flexural Rigidity Shear R{ é - i i
A —_— b ; R
Beams—nonprestressed® 03Ed, 0A4E, b i i
Beams—prestressed” El, 0.4E) 'E : :
7 - . . o
Columns with pempeessian caused by design 0.7Ed, 0.4E) ©m 0.0 ; H
gravity loads ’ 0.0 1.0
Columns with ¢ ssign caused by design 03E1, 0.4E| ) Axial Force Ratio ’
\gravity loads 40.14_f’ (1 with tension
Beam—column joints Refer to Section 10.4.2.2.
Flat slabs—nonprestressed Refer to Section 10.4.4.2 Awial Force Ratio Bending Stiffness Scale Factor
Flat slabs—prestressed Refer to Section 10.4.4.2
Walls-cracked” 0.5EA, 15t Paint |D'] | ‘0.3 ‘
, , 2nd Point |05 |[07
“For T-beams, I, can be taken as twice the value of I, of the web alone. Otherwise, /, should be based on the eff
For columns with axial compression falling between the limits provided, flexural rigidity should be determine —————————————
not performed, the more conservative effective stiffnesses should be used. Cancel
"See Section 10.7.2.2.

Retference Code - ASCE41-17 Table 10-5

MiDAS 8 /21
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1. Improvement of Section Stiffness Scale Factor

Step 4 : Check and update the effective stiffness factor of columns.

Boundary

View Structure Mode/Element Properties Load Analysis Results Pushover Design Seismic Evaluation Query Toals

Reactions = Stresses - Pushover Curve Pushover Story graph - :. Pushover Hinge Properties

Deformations = Hinge Status Result Pushover Graph Pushover Result of Fiber Section :. Pushover Hinge

cg:ﬁ_fjl- (;L:saedv Pml;i:r%eesv ATET;;T. 1 Forces ~ E Pushaover Smart Graph = Pushover Hinge Result ~
heck Effective Stiffness of Column —
- . lE | : ;tth ) - * If you click "Update’ button, the flexural stiffness factor of the selected member is updated in the model.
O Calculated by :  KISTECZ01S The updated stiffness factor is reflected in the ‘Element stiffness Scale Factor’.
@ Calculated by User Defined
sored by ©Mertber — 5 [Elemment Sifness Seale Eatior: Updated Element stiffness Scale Factor
orted by 8 H
OFrapery _ BE 95 : [ Group=Default ; &x=1: Ay=1. Az=1:lx=1 Jly=0.3 1z=03 ; Weight=1 ]
MEWE | e | sedion | AalLead Sm?neensds'”sgcale 2 gt 96 [ Group=Default ; &x=1; Ay=1. &z2=1 ; x=1 Jly=0,307439 ; 2=0,307439 ; p¥eight=1 ]
SECT R Factor gE 97 : [ Group=Default : &x=1: Ay=1: dz=1:lu=1 Jlw=03:12=0,3 : Weight=1 ]
9: 7| 1ac 005 030 gE 98 : [ Group=Default : Ax=1: Ay=1: Az=1:lx=1 Jlw=03: 12=0,3 : Weight=1 ]
gE 99: [ Group=Default : Ax=1: Ay=1: sz=1: lx=1 Jlw=0,409479 ; 12=0,409479 : p¥eight=1 ]
| = e o2t G2 100 : [ Group=Default : Ax=1; dy=1: Az=1; lx=1] ly=0,334732 ; [2=0,334732 | Weight=1 ]
927 " 11 00e 020 gg 101 : [ Group=Default : Ax=1 2 Ay=1 2 Az=1 0 lx=1] y=0.3 1 [2=0.3 : Weight=]
= gt 102 ¢ [ Group=Default : Ax=1; &y=1: sz=1; [x=1} ly=0,399397 ; [2=0,399397 | Weight=1 ]
Zo | == 008 020 gt 103 : [ Group=Default ; Ax=1: Ay=1: Az=1; |x=1} ly=0 328443 ; 1z=0 328443 | Weight=1 ]
Bf ¥ 12 021 041 —> dE 104 : [ Group=Default ; Ax=1: Ay=1: Az=1: lx=1] ly=0.3: 12=0.3 ; Weight=1
o gt 106 : [ Group=Default ; Ax=1: Ay=1: Az=1; |x=1} ly=0 374388 ; 1z=0 374358 | Weight=1 ]
2 || 013 033 OE 106 : [ Group=Default ; &x=1: dy=1; sz=1  lx=1]: ly=0,310948 ; [2=0,310948 | Weight=1 ]
1“; ¥ | 1eace 0.0 030 gt 107 : [ Group=Default ; Ax=1: Ay=1: Az=1 5 lx=1] ly=0.3: 12=0.3 ; Weight=1
2 gc 108 : [ Group=Default : Ax=1: Ay=1: Az=1: lx=1} ly=0 398676 ; lz=0 398676 | Weight=1 ]
(P @ 020 040 gc 109 : [ Group=Default : Ax=1: Ay=1: Az=1: lx=1} ly=0 328037 ; |z=0 328037 | Weight=1 ]
1“; = 1c1 013 033 gt 110 [ Group=Default ; &x=1: Ay=1: &z=1; lx=1] ly=0.3 ; |z=0.3 ; Weight=1
e ae 111 ¢ [ Group=Default ; Ax=1; &y=1: dz=1 . [x=1] ly=0,373477 ; [2=0,373477 | Weight=1 ]
e t:d l\;"m oo 220 B2 112 : [ Groop=Default : Ax=1 Ay=1: Az=1 lx=1] ly=0.310329 ; Iz=0,310329 | Weight=1]
tinselect Al | CRlats I E ”f E E[gﬂﬁfﬁszﬂ i'ij .i.:_-.-:j ifi} !iﬂ Higjnnl?znznugi—;-w?gnh;;l Wiginht=1 1
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1. Improvement of Section Stiffness Scale Factor

Gen 2021 v2.1 Release Note

- Hinge rotations are calculated by the element stiffness scale factor.

E Start Numnber

Node Mumber &
Element Number :

Boundary Group Mame

Option
(® Add/Feplace (O Delete

Stiffness Scale Factor

Tree Menu *X|E [& MiDAS/Gen X|
MNode QEEuEGN Boundary Mass Load

Element Stiffness Scale Facte ~ | |,

Default .

\'/
pusho&>

Safety Verification result

Elem Location

Seismic
Element

Werify Ductile Mechar

Load

My

Demand

Capacity Remark

Step for Demand = USER (Step 1), Confidence factor = 1.00

Pre=z right mouse button and click "Set Safety Parameters' menu to ch

1ange step or lpadcase

prea (-

bey: —

= —

1%

lyy 0.5

= (R

Weight : I:I

Apply Close
\\Hf_f

—

MiDAS

1 [Lend [Primary [test || 0.00014182 0.03613520 oK
Type Elem L:ci:rala%iin Hﬁﬁ:gup\':;_ Lead Step Defor Force
M-Theta 1 [ kend column test 1 3.3323—&&4“ 9.645651L
©= M/(Scale Factor x K)
Default _
(lyy=1.0) lyy=0.50
Moment (M) 19.151625kNm 9.645651kNm
K
(=3E/L for Column) 136031.3 136031.3
Seale—Factor 10 B 0.5
Hinge rotation(0) 0.0001408 0.00014182
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2. Improvement of Joint Design as per EC2:04 & NTC2018

Add option to check joint position
- Available joint design on both ends of the columns

Concrete Design Code

Design Code ! Eurocode2:04

National Annex @ Haly

[ Apply NTC MTC2018

] Apply ECE:04 Capacity Design
Strut Angle for Shear Resistance :
Effective Creep Ratio (Phi_ef)

Slenderness Limnit
Lambda_lim = 20=A+B+C/sq

Select Check F'nsmnn
@® Top

x

Strong Colurmnn Weak Beam
SUMIM Fic) »
[]Consider strang column-weal beam ni last floo

Select Ductility Class
@ DCH (High Ductility)
() DCM (Medium Ductility)

Secondary Seismic Member | None

Shear Force for Design

Consider for Shear Wall alpha_s maz
Conslder Ved of elastic strength Load combination
for primary members

Wall design bending moment for seismic load

-

Consider Shear Strength of Concrete for Checking
] wiall [ Column/Brace [ Beam
P-M Curve Calculation Method

(O Keep P Constant

(® Keep M/P Constant

Friction Coefficient for Wall Silding :

[ Torsion Design
Moment Redistribution Factor for Beam :

Close

MibAS

lect Check P

sition

® Tap

vd

S optio

—

Design Code
Member Number - 346
Material Data
Column Height
Sedtion Property
Rebar Pattern

Load Combination
Gencentric Max,
Axial Load Rz

Normalized Axial Load Ratio

M-N Interaction Diagram
NOMND 3125
are1

1112899

: Eurocode2:04

tdm
: C3(No: 303)
:20-6-D22

ONIT SYSTEM : kN, m

fok = 20000, fyk = 400000 A

Gen 2021 v2.1 Release Note

In previous version, joint check of roof story was not supported.

In Gen2021 v2.1, joint check is possible for all stories.

ﬁ\
oint Check Posi

Ast=0007742 n?* (pst=0.012)

=11123.0kN

=88.1066/394.322

=217.676/984.221
M_Edy /M_Rdy =210 596 /953 652
M_Edz / M_Rdz =55.0625/243.390
Nu_d/0.55 =0.022/0550

N_Rd(kN)
11122 08
10286.61

8959.39
759117
5343.34
526995
4636 02
4050.47
307974
1845 88

Shear Capacity
[END]

Applied Shear Force (V_Ed)
V_Ed/V_Rdc
V_Ed/V_Rds
V_Ed/V_Rdmax

Shear Ratio

Asw-H_req

[ MIDDLE]
Applied Shear Force (V_Ed)
V_Ed/V_Rdc
V_Ed/V_Rds
V_Ed/V_Rdmax

Shear Ratio
Asw-H_req

28595
-1741.31
-2502.87

y(LCB: 19,P0OS:J)
332720 kN
332.720/268.154 = 1.241
332,720/ 359.156 = 0.926
332720/ 1917 78 =0.173
0.928 < 1.000 .

0.00147 ré/m,

y(LCB: 19,POS:112)
332720 kN

332720/ 272497 = 1.221
332720/ 359 156
332720/ 191778 = 0.173
0928<1000...OK
0.00147 mim, 2.D10 @90

z(LGB: 19,P0OSJ)
357 129 kN
357.129/268.154 = 1332
357.129 359.156 = 0.994
357.129/1917.78 = 0.186
0.994<1.000.....0K
000158 rréim, 2-D10 @S0

z(LCB: 19,POS: 1i2)
357129 kN
357.129/272497 =1311
357.129/359.156 =0.994
357.128/1917.78=0.186
0.994 <1.000 0K
0.00158 n¥im, 2-D10 QEID

L——T

AT

I

k

—

<

P

A A A

1A

| ——

[

Design report (Graphi

11111

CALCULATE BEAM-COLUMN JOINT CAPACITY ABOUT MAJOR AXIS. (TOP)

[JOINT : TOP]
Ash.req/Ash.use
Joint Ratio
Ash jnt

y(LCB: 15,POS:J)
000121000128 =0.940
0940 < 1000

29010

z(LCB: 12,POS.J)
0.00181/000185 = 0973
0973<1000.. . OK
213010

(5

Compute Jolnt geomet ry information,
443

[ NTC2018
. be

E47 G000
. b IN[ be., hw+D Bihe ]-=
. AH sides don't have beams and bw »= 3/d+bc ———> Honconf ined joint.

800, 0000 m

. Compute maximun aaacing of ties/spirals.

). Compute horizontal sheag force in local-z direction.

- ol

0 wm. (Hoop spacing for shear)

NTC2018, 7.4.4.3.1 |
-. hpplied axial force
-. hpplied shear force
-. Beam Top Reinforcement

o1 e

83 63 k.

24933 .

= AN 4s] + fvdibean) | =
=

T 7 KL
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2. Improvement of Joint Design as per EC2:04 & NTC2018

Add option to check joint position
- Available joint design on both ends of the columns

Concrete Design Code X
| (® Bottorn =

In previous version, joint check of roof story was not supported.

Select Check Position
Eurocodez:04

In Gen2021 v2.1, joint check is possible for all stories.

ﬁ\
Joint Check Posi

Design Code @

Mational Annes @ [taly
[ Apply NTC MTC2018
Apply EC8:04 Capacity Design
Strut Angle for Shear Resistance :
Effective Creep Ratio (Phi_ef) :
Slenderness Limit
Lambda_lim = 20=&=B+C/sgrt(p
[] Calcytate by Program

Design Code
Member Number
Material Data . fok = 20000, fyk =400000, fpa= 400000 KPa
Column Height c4dm

Sedion Property  : C3 (Ne: 303)
Rebar Pattern 120-8-D22

- Eurocode2:04 1T SYSTEM © kN, m
346

Ast=0007742 7 (pst=0.012)

7

VA VA WV AT AT 7Y

Load Combination :

Goneentric Max. Axja =11123.0kN

Axial Load Ratl [ =88.1066/394 322
3 =217 676/984 221

M| EdﬂM Rdy =210.596/953.652

M_Edz/M_Rdz =550625/243390

Nu_d/055 =0.022/0550

{ ] Calculate by Program

A A A

esign Parameter
[ Beaga©Calumn Joint Design
Garnrna_rd

Not Confined Jaint Jormalized Axial Load Ratio

Confined Joint

1A

M-N Interaction Diagram
® Bottorn NN 31123 N_Rd(kN)
e =i 1112298
Strong Column Weak Beamn 1z { 10286.61
8959 39
SUMIM_Re) > (M_Rb) 7591.17
[JConsider strong column-weak beam on last floor 6343.34
5269.95

Add|as option st

4050.47
® DCH (High Ductility) R 307974

" i 1845 88
(ODCM (Medium Ductility) % ! el 285 05

e Design report (Graphi

| ——

Sk )

P

AT

I

Select Ductility Class

k

L——T

Secondary Seismic Member | Mone
Shear Force for Design

Gamma_rd B

3. Shear Capacity

[END] HRECHERI ) alles i) [11#]]]  CALCULATE BEAM-COLUMN JOINT CAPACITY ABOUT MAJOR AXIS. (EOTTOM)

for primary members

[ Torsion Design

(O Keep P Constant
(® Keep M/P Constant

[ Consider for Shear Wall alpha_s max
Consider Ved of elastic strength Load combination

Wall design bending moment for seismic load

Friction Coefiicient for Wall Silding :

Moment Fedistribution Factar for Beam :
Consider Shear Strength of Concrete for Checking
[]wall [ Column/Brace [£1EBeam
P-M Curve Calculation Method

Close

Applied Shear Force (V_Ed)
V_Ed/V_Rdc
V_Ed/V_Rds
V_Ed/V_Rdmax

Shear Ratic

Asw-H_req

[MIDDLE]
Applied Shear Force (V_Ed)
V_Ed/V_Rdc
V_Ed/V_Rds
V_Ed/V_Rdmax

Shear Ratio

Asw-H_req

332,720 kN
332720/268.154=1241
332720/359.156=0.926
332720/1917.78=0.173
0.826 <1.000 OK
0.00147 nitim, 2-D10 @80

y(LCB: 19,POS:1/2)

332,720 kN
332720/ 272497 =1221

332720/1917.78=0173
0.826 < 1.000 QK
0.00147 néim, 2-D10 @80

357129 kN
357.129/268.154 = 1.332
357.129/359.156 = 0.994
357.129/1917.78=0.186
0.894 < 1.000 OK
0.00158 nim, 2-D10 @90

z(LCB: 19,POS:1i2)
357129 kN

357.129/ 272497 = 1311
357.129/359.156 = 0.994
357.129/1917.78 =0.186
0.994 < 1.000 oK
0.00158 n#m, 2-D10 @90

[ JOINT : BOTTOM ]
[Ash req | Ash use
Joint Ratio

[Ash jnt

T(LCB. 15,705 1)
000120/0.00128 = 0934
0.934 < 1.000

2-9D10

—
z(LCB: 17,POS:I)
0.00180/0.00185 = 0,969
0969<1000 .. 0K
2-13D10

MibAS

o

. Compute maxinun spacing of tles/spirals.

. Compute horizontal shear force in local-z direction,
LCB = 16, POS =1

Compute Julnt geometry information,
[ NTC2018, 7.4.4.3

-, bo 0,0000 mm,

- 800.0000 mm.

600,0000 mm.
647.6000 mm.

647, 6000 m
. bi HIN[ bc. hw+D S+hc ] = 8000000 m
. .l\ll sides don't have beams and bw »= Sfd*hc ———> Monconf ined joint.

-, Smax = 0 mu. (Hoop spacina for shear)

NTCEEHE 74431 ]
. dppl led axial force H T 147 B3 kN,

. Applied shear force H 24,932 kN,
. Beam Top Reinforcement i SUM.Ast . Fyd = SIMT Asl + fydibean) | =

704.974 kN,
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midas Gen | Gen 2021 v2.1 Release Note

3. User Definition of T1 for shear design as per EC8:04 & NTC2018

- Allow to define the fundamental period(T1) directly for slender wall shear design

Concrete Design Code 4
EC2:04 Capacity Design

Design l-ode : | Eurocodez:04 Structure Information

Mational Annex @ |ltaly w Structure Type ! Coupled Wall Systern
Apply NTC MTCZ018 v Behavior Factor {q)
&pply Special Provisions for Seismic Desiagn (O Calculate by Program
Strut Angle for Shear Resistance @ Deg Alpha_u / Alpha_1: 1.2
Effective Creep Ratio (Phi_sf) : ® User Input
Slenderness Limit q |2 | qo |2

Applied equation : 5.25 (EC8:04) Umebode B O fmmtf

. Fundarmental Period{T1}
VEA =& VE:&I (5-:4} ) Calcylate by Proaram Add as option
@® User Input

F'Eq 15 the shear force from the analysis:

Elastic Response Spectrum
Default By Function |B5_5LW_q=_cat-B_T1

15 the magnification factor, calculated from expression (5.25). but not less than Spectrum Parameters
L5: Soil Factor (S) | Tb Tc Td

1.2 0131 0,393 26
\2 2
Mgy = Fef, Reak Ground Acc, (agh) : 0147
: J L1041 (5.25)
Mg, ) E}} Irpottance Factorl) 1

Yiscous Damping Ratio (i) @ 9

=

1s the fundamental period of vibration of the building in the direction of shear
forces Vgg;

Cancel

MiDAS 13 /21
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Gen 2021 v2.1 Release Note

3. User Definition of T1 for shear design as per EC8:04 & NTC2018

- Allow to define the fundamental period(T1) directly for slender wall shear design

Analysis Shear Force (V’ed) Applied Shear Force(Ved=¢ *V’ed)

midas Gen

V'ed=825.27kN |—_ECSIEROCESSCR ~Lundamental Bedod i TU

I _ (by Analysis) WALL DIAGREM ® Caleulate by Program T1 =1.2486sec(Calculated by Gen)

SHELR-z TSR e=2.0

0.1 . 2 Ved=2.0+825.21=1650.43kN
Shear Capacity

Applied Shear Force V_Ed =165043 kN (Load Combination: 1)
Shear Ratio by Conc V_EdNV_Rdc = 1ol 437 4/b 234 = 3.4b00

Shear Ratio by V_Rds V_EdV_Rds =165043/138539= 1.1828
Shear Ratio by V_Rdmax V_EdNV_Rdmax =163043/986.047 = 16738

Fundamental Period{T1)
() Calculate by Program 71 =0.Jsec(User1'npuU
@® ser Input e=1.56
e e Tix [0 | Ty [od 2Ved=7.56*825.21=1287.67TkiN
MRE :

MIN
FILE: V305 GEN-~

mIT: Shear Capacity
DATE: 04/14/2021

VIEW-DIRECTION Applied Shear Force —td =1287.67 kN (Load Combination: 1)
Shear Ratio by Conc V_EdW_Rdc =12ar 67 T80, /HT= 2276l
#=>»| ShearRatiobyV_Rds V_EdV_Rds =128767/113197= 11376
Shear Ratio by V_Rdmax V_EdV_Rdmax  =128767/973873= 13222
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midas Gen | Gen 2021 v2.1 Release Note

4. New method of Wall desigh moment calculation as per NTC2018

- Method 2 is an alternative method in which the upper wall design moment is applied excessively to the code method(Method 1).

Concrete Design Code

Method 1 : current procedure.
Design Code : Eurncode2:04

Wall design bending moment for seismic load
National Annex @ | ltaly

[ Apply NTC NTC2078 M1 M a5 —
[ fpply ECB:04 Capacity Design (@ Method-1 ) Method-2
Strut Angle for Shear Resistance ¢

Effective Creep Fatio (Phi_ef) :
Slenderness Limit
Lamnbda_lim = 20=4+B=C/sqnt(n)

max[bg

C: D [ cCalculate by Program

E| Seismic Design Parameter
Bearn-Colurnn Joint Design
Gamma_rd El
Confined Joint Mot Confined Joint
Select Check Position .
® Ton O Botiom 1) Red : Analysis values
e il Vel EeEm 2) Blue : Use max value among red diagram’s slope at last floor
SUMIM_Re) > = SUM(M_fib)

[ Consider strong column-weak beam on last floor

Slont ety Clace Method 2 : New method as request from code(EC & NTC)

(® DCH (High Ductility) Wall design bending moment for seismic load b
(O DCM (Medium Ductility)

‘wall Design Method
() Methad-1 (®) Method-2

Secondary Seismic Member | Mone
Shear Force for Design
Gamma_rd

Beam Column Wall

[ Consider for Shear Wall alpha_s max

Consider Yed of elastic strength Load combination
far orirmary mernbers

twall design bending mament for seismic load

Friction Coefficient for Wall Silding : 06

[ Targion Design
Morment Redistribution Factor for Bearn

Consider Shear Strength of Concrete for Checking
[ wall [ Calumn/Brace [~ Beam
P-t Curve Calculation Method 1) Red . AnalySIS Values

(O Keep P Constant .
® Kesp M/P Canstant 2) Green : max envelope bending moment results

Close 3) Blue : translation of green diagram on Z direction

MiDAS 15 /21
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4. New method of Wall desigh moment calculation as per NTC2018

Gen 2021 v2.1 Release Note

- Method 2 is an alternative method in which the upper wall design moment is applied excessively to the code method(Method 1).

Level (m)

Story

-
w

Wall Bending Moment Diagram

~#—=METHOD 1
METHOD 2
=>é=ANALYSIS

T
500.00

T T T T
1000.00 1500.00 2000.00 2500.00 3000.00

Moment (kN*m)

(® Method-2

(® Method-1
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5. Addition of New Sweden National Annex in Eurocode

Add Sweden National Annex (BFS2019:1) of Steel Design

raphic Report (Summary Report)

7 Preview Window

Design Code : Eurocode3ils ""—# : A \ Memb No - 25 O & Pint & Frint Al S Close | Save

National &nnex 5| Sweden(2019) [ : 1.8 ~ Design Information

Steel Design Code

Design Code Eurocode3:05 & SWE2019

[J &l Beams/Girders are Laterally Braced = = ‘ Unit System KN, m

. g . Member No 25
] Check Beam/Column Deflection Material 438 (No-1)

Apply Special Provisions for Seismic Design - i (Fy = 248211, Es = 199948024)
i i N N = Sedtion Name SG4 (No:224)

Biaxial moments for buckling resistance | (Rolled W30x116)

® Biaxial morments at the same location VemberLengh 108000
(O Maximum moments along the member : = Member Forces

Axial Forcs Proc = E' Detail Repo!

Bending Moments Wy =

oK Close ] = " End Moments Myi = 12 N.F4_ i - 118415 (for Lb) 0 DEEE B faier
— - . =

Wyi = 124 [ MIDAS/Text Editer - [App1_Steel acs] [m} X
Mzi =0 @ File Edit View Window Help - 8%
voyosEsRE R Y 4 = AlFE E®m

Fzz =§

nidas Gen - Steel Code Checkingl Eurocoded:05, SYE2019 ] Gen 2021

Design Parameters

Unbraced Lengths CmuET
Effectve Length Fack CEMEER MO = 25, ELEWEMT TPE - Bean
ecive mengh Faciors oo LOAICIHE HO = 2, WATERIAL WO = 1, SECTION MO = 224
Equivalent Uniform Moment Factors UNIT SYSTEM @ kN, m
oo

SECTION PROPERTIES : Desigration = SG64, Y30x116

K ~Section. ol e
Checking Result Pepty et - 0z, - um
Stendermess Ratio Wb Thic DA Top FThick = 0EZ kDo 0

o0
Lir = 1042 < ﬂrea = 2. 208459 UUZ Avy = 1,17480e-002,
0 .

Axial Resistance

NEd/Mt_Rd = 0.0 3

|l

i e : g

i 04800001, 12 le-
Bending Resistance = 2.67 . Cwp 34829e-006

5
H M_Edv/M_Rdy = 1240.6 DESIGN PARAMETERS FEIR STRENGTH EVALUATIEIN
Design Result Table s ESIN b 2 7000e000

-taz/h_fdz ol Ky = 1 DEIDEIEIE*EIEIEI Kz = 1 EIEII]EII]E»EIEIEI

Gombined Resistance oo + BATER o, PEOREST 5
FLMNRA = HAKT H_Edw/ = Z.48210e-005, Es = 1.999+008, HATERIAL NME = AZ6
oo

Az
Ovh =2, . Qeb = B.B264e-003
t{l Py Upiz = 8.0R24de-004

Eurccode3:05 Code Checking Result Dialog

. FDREES ANI] MDMENTS AT (I) POINT :
hwial Force 0.00000e+000

Code : EC3:05, SWE2019 Unit kM . m Primary Sorting Option dulal Force FW  Frz - 55039002
Bengins Hosents W |z - U000
i

Mermb
Sorted by 8':;':8;; Change. .. Updata. . SECT MEME End Moments mj : gﬂgstggg
i ) Mz

0000e+000

CH | MEMB| SECT Section Len | L Ky NEd | MyEd | MyEd | MzEd | WEd | VzEd | T, Def . Sign conventions for stress and axial force,
K - Stress : Conpression positive,

COM | SHR Material | Fy Lb Lz Kz NRd | MbRd| MyRd [ MzRd | Wy.Rd | VzRd | T, Defa - hulal force: Tension positive.
A 561, W24x76 12.0000| 12.0000| 1. [ 0.00000 | -453.55 | -458.65 | 0.00000| 0.00000| 181.728| - | -0.0142 "
0.707 | 0.185 A3E | 248211 4.00000 | 12.0000 3587.05| B48.575| 813.491| 116.325| 0.00000| 1101.29 0.04800 e [[[+]]] _CLASSIFY LEFT-TOP FLANGE OF SECTION (BTR).
251 | 22 562, W18xS5 3.00000] 2.00000] 1. . 0.00000 | -235.96 | -235.96 | 0.00000 | 0.00000] 141.276 -0.0016
oK Deternine classifjcation of compression outstand flanges.
0518 | 0194 A3 [ 248211 2.00000 | 3.00000| 1. / 2594.20 | 0.00000 | 455,555 75.2479 | 0.00000 | 729.078 0.02400 | Burocoded: ggﬁ}?hgg,g {ohest 2 of 3, B IHSS ]
125 | 223 5G3, W18xSS 6.00000] 6.00000| 1. [ 0.00000 | 228.311] 228.311 0.00000 | 0.00000] 114.076 -0.0031 : b(;m L
0.501 | 0.156 A% | 248211 2.00000 6.00000] 1. 000 | 2594.20] 0.00000 | # 75.2479| 0.00000] 728.078 0.02400 o glawe = AT KR,
24 224 5G4, W30x116 10.8000| 10.8000 0.00000 | 1274.54 0.00000 | 0.00000| -562.25 -0.0485

oK

ETR < S+e (Class | @ Plastic ).

nidas Gien - Steel Code Checkina[ Eurocode3:05, SWE2019 ] Gen 2021 JJ

Ln 62 / 383, Col 102
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Gen 2021 v2.1 Release Note

5. Addition of New Sweden National Annex in Eurocode

Add Sweden National Annex (BFS2019:1) of RC Design

raphic Report (Summary Report)

Cencrete Design Code

Preview Window

i 1 e & &P BPimA Toose B S
Design Code : Eurocodez:04 ) i =

Save

= - - Design C dt
e N Ly e DeigrCote | : EmccolZAGHERD  UNTOYETEM: N
Mational Annex @ Swedeni2019) . . = == e be

= , L= #k =500, fyw =400 MPa
“pply NTC RCENF - i e e Reba 5 Ast= 785382 e (pst= 0019)
N ==
Apply ECB:04 Capacity Design I =

Axial and Moments Capacity
= Load Combinstion - 12(Pos J)
Strut Angle for Shear Resistance [

Effective Creep Ratio (Phi_ef :

: = Normalized Axal Load Rato
Slenderness Limit =11 e nteraction Diagram
Lambda_lim = 20=A+B=C/sqrt(n)

NN

& 07 Calculate by Program

044040015 §78011860 34

[ MIDAS/Text Editor - [AppS_EC2 Design-Final model.rcs]
| B File Edit View Window Help _lalx
DBHQ&E X ab A - @

nidas Gen - RC-Column Desisn [ Eurocode?:(4 & Eurocodef:0d ] fGen 2021

{ 1. Caloulate desisn moment for slender/non-slender elenent sbout minor axis.
+ Hiniwun wotent by sccent ricity.

000
M Edz nin Ed + Enin_ z = 40866437, 327 N-nm,
. fpplied deslgn mnmen
M Edz app = MAX[ M. Edz, M_Edz_nin ] = b4338627, 396 N-nm,
P M Edz app is applied for des

MODLE . Desian forces/uguents of colum{brace) .
f, ind Jw Force (V. Ed) . fxial Force étampresslan) H_Ed
Ve Rae + Lombined Bending Mowent =
ending Monent about Local-y W Edy

1303046
VR . Bending Moment about Local-z M Edz
Shear Ratio 0 . Shear Force of Local-v Y Edy =
A 0 . Shear Force of Local-z VEdz =
Design Result Table 77

[[[+11]  ANALVZE CAPACITV OF BIAXIALLY LOADED RC_COLUMN(RC-BRACE)

). Desi irection For Ductile Desian,
Eurccede2:04 RC-Celumn Design Result Dialog X ;! MHEEM;pgaaﬁgagggogggzgtéggg of Beans)
y

frection For Ductile Desian.
mem.gfrom Load Cobinat fon

Code : EC2:04 SWEZ019 Unit @ N Primary Sorting Option

() Member SECT MEMB
Sorted b
arted by (® Property

Homent Res\stanc; of Beans)
=305617404, 97 H-nm,

MEMB| sE Section fek fyk N_Ed
V-Rebar
sECT| L [ Be [ He | Height| fyw x ¥
c1 30.0000 | 500.000 4 5 1.
600.0[600.0| 4500.0 | 400.000 56 0.874
c1a | 30.0000 | s00.000 £ S| 426407 {
500.0]600.0| 50000 [ 400.000 0.45 0.180 e

: or Fundamenta\ or Earthauakes)
c2 30.0000 | 500.000 9E-08 N 0 2-P12 @70 . fiig._g =
600.0[600.0| 4000.0 | 400.000 ) -

2-P10 @60 4 B . hagﬁ the rati
c3 30.0000 | 500.000 675835 | 7. . Rhamin =
600 n\ 700.0| 4000.0 | 400.000 - i =

V_Ed.end | Rat-V.end| Asw-H.e | H-Rebarend| Ash.reg|
V_Ed.mid | Rat-V.mid [ Asw-H.m | H-Rebar.mid| Ash.us
395581 0.978 4524.0 2-P12 @50 4731.50 . .
Falure et g
555884 0.830 32582 | 2-P10@40 .
D

J-Rebar

or Fundamenta\ or Barthauakes).
431672 0.958 2-P12 @70 + plghe efault ur’ USEI’ Def ined) .
L c _cC *
431672 0.988 2.P10 @50

reinforcenent .

q
0.

ot = 0.
" Rhauin < Rhot

¥

widas Gen - RC-Column Design [ Eurocods2:04 & Eurocodef:(d | Gen 2021
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1. User define of Deck Plate of composite beam module

= Deck plate section of composite beam can be customized.

Composite] SRC CFT
Beam Column Column

SRC

Use DB Section User Defined Section

Section Deck l Load lwt‘raﬁ':""l Secton Deck l Load ]Fibraﬁun] rl—M19@3UD
Deck Plate Deck Flate

R Jr]bse DeckPiate
[ ]uzer Defined Frop. ... * []User Defined = Prop. ...

A 4
AEEmsEnSEEEEEEy

Section DPL-75x200x58x30x 1.6 Section DPL-75x 100 58%80x 1.6

Hr mrm Hr 75.00 §mm
ar mm ar 200.00 4 mm
mm 55.00 $mm
mm 80,00 ¥ mm

mrm . mm

Direction | Perpendicular to Beam Direction | Perpendicular to Beam
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1. User define of Deck Plate of composite beam module

= Section properties can be directly input by the user for both DB section and user-defined section.

User Defined Section

Auto-Calculated Deck Properties & Report

Deck Plate
Use Deck Plate
User Defined Prop. ...
Section  |DPL-B0x200x58x80x2
Hr 80,00 | mm
Sr 200.00 | mm
Bro 58.00 [mm
Bri 80.00 | mm
t 2.00 [ mm
Direction | Perpendicular to Beam

Gen 2021 v2.1 Release Note

1.DB section: The properties defined in the DB are applied.

2. User Defined section: Automatic calculation value applied. (Calculated as section property for Thin-Wall Section)

MibAS

Deck Properties n
[ ]user Defined
A mim 2
W kNjm? 3
Centr mm
Dy ] i 22
r{CS Ik mm?2 ;
(- mm3 :
Ht rmm 3
(4) Deck Plate: : DPL-80x200x58x80x2
» Direction . Perpendicular to Beam
H: S B Br t H:
20.00mm 200mm 58.00mm 80.00mm 2.000mm 25.45mm
A W Cy bex Z(+) Z(-)
3,355mnm? 0.000kN/m® 47.21mm 2,550, 128mm* 55,190mm® 20 208mm*
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