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midas G€N | Gen 2020 v2.1 Release Note

1. Non-dissipative element design for slab as per NTC2018

Add Non-dissipative element design for Slab.

Slab/Mat

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

Dolcaed . ~) [FAcLCBd3 ZcLCE43 LBl
[FlcLCBes [AcLCRdd [ZlcLCRd4 FlcLCE?
FlcLCEe [AcLCB4s IcLCE4s ZlcLCEs
FlcLoBer [ cLCR46 [FcLCR4G ZFcLCRd
FlcLCEes [AcLCRdT FlcLCR47 [ZIcLCES
FlcLoBes [ cLCR4s FlcLCR48 [ZcLCEE
FlcLCB [AcLCR4g [ZlcLCR4g ZlcLCE?
FcLCE [AcLCBED [ZcLCESD ZlcLCEE
FlcloBa [ cLCES] ZcLCRY
FlcLoBas [AcLCER? ZIcLCRID
FlcLoBHd [AcLCES3 FlcLCB
[F]cLCBS [AcLCE54 FlcLCBI2

*M-Curvature Curve of Slab

A

«Slab Design as Non-dissipative element

Strength (ULS)
: Shear design uses only load Comb. Of Gravity loads

Strength (ELS) (Add) D B (Width by unit)
: Flexural design uses only ELS load Comb..

[
»
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2. Improvement of design Speed for Non-dissipative element

Improvement of design Speed for Non-dissipative element

- Add Approximate Method

Design Code © | Eurocede2:0d

National Annex | laly ~
Apply NTC NTC2018 ~
[ Apply Special Provisions for Selsmic Design
Strut Angle for Shear Resistance ! Deg
Effective Creep Ratio {Phi_ef) : 214
Slenderness Limit
Lambda_lim = 25/5qrt(n)
Where, n = N_Ed/(Ac-fcd)

[ Beam-Column Joint Design

Gammard [L1 |

[ Confined Jaint [ Mot Confined Jaint

Strong Column Weak Beam

SUM(M_Fic) > + SUM(M_Rb)

[ Consider strong column-weak beam on last floor
Select Ductllity Class

D gy
Design Method of Non-Dissipative Member

OM-C curve

@ Approximate Method : =M Fd

Non-Dissipative Member None ~

Secondary Seismic Member Maone
Shear Force for Design (Gamma_rd)

Beam [1.2 | Column [1.3 | wan(1.2 |

|| Friction Coefficient for Wall Silding :

!l O orsion Design
Woment Fedistribution Facter for Beam :
Consider Shear Strength of Concrete for Checking
A ¥all M Column/Brace  ABeam
P-M Curve Calculation Method
O Keep P Constant
@® Keep M/P Constant

— Add

tion

Desian Method of Mon-Dissipative Member
(IM-C curve

(® Approximate Method : =M Ad

. Bending Moment Capacity

(-} Load Combination Mo,

Moment (M _Ed)

21
141604, 58

MID
21
5941377

Gen 2020 v2.1 Release Note

]
134663, 44

Fadored Strength (M_Rd)

152013, 72

84276, 56

129760.52 |—

Check Ratic (M_Ed/M_Rd)
Meutral Axis (x/d)

{+) Load Combination No.
Moment (W_Ed)

Factored Strength (M_Rd)
Check Ratio (M_Ed/M_Rd)
Neutral Axis (x/d)

Elastic Bending Moment Capacity (for Non-Dissipative Element)

(-} Load Combination MNo.

Moment (M Ed)

0.9315
0. 1670

]

99536, 64
84427.01
1.1825
01150

END-I
53
1014582, 80

0. 7050
0.117e

5

B3852. B4
84276, 596
0.7580
g.117z2

MID
53
38922, 76

1. 0880
0. 1445

2l
86479, 04
54453, 36

1.1419
01157

a7
96260, 94

I Elastic Strength (M.yd’)

143255, 27

74502.94

11247178 f<—

Check Ratio

{+} Load Combination No.
Moment (M Ed)

Elastic Strength (Myd’)
Check Ratio

0. /0B

a7
55714.55
475776

0,738

0. 5224

a7
43391.82
74502.94

0.5824

0. 8559

53
58076.53
74901.73

0,774

5/39
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3. Apply partial safety factor in inelastic material model

Apply “Partial Safety Factor” in Inelastic Material Model

Inelastic Material Model

Name : steel

Material Type @ Concrete
Hysteresis Model : Kent & Park Model
Reference Material ©  B&C

~

stress
(corapression)

Skeleton Curve
fe
K

eou 0005 |5 2e) = 08/Z + 200

Cancel

T~

Inelastic Material Model

MName : steel

Material Type @ Steel

Hysteresis Model : Menegotto-Pinto Model

Feference Material @ | Mone v

{tension}

{ension)

14

Skeleton Curve

v [0 Jwm
E 200000 | MAm
:

Fartial Safety Factor for Material

Partial Safety Factaor @
Cancel

Cancel

~

Partial Safety Factor for Material

* Default : 1.0

Parial Safety Factor

Cancel
* Default : 1.0
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4. Add Column Design by Constant P

Add Column Design by Constant P Add Option
- Add P-M Curve Calculation Method Option P-M Curve Calculation Method

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

P-M proportional Constant P

Gen 2020 v1.1 Gen 2020 v2.1
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5. Improvement of Joint design as per EC2 and NTC

Joint Design as per EC and NTC
2> It is possible to skip a Joint design for “Not confined” condition

Concrete Design Code *

Design Code : Eurocode?: 04

Mational &nnex [taly V
b4l Apply NTC NTC2018 v
[~ &pply Special Pravisions for Seismic Design
Strut Angle for Shear Resistance Deg

Effective Creep Ratio (Phi_ef) :
Slenderness Limit

Lambda_lirm = 25/sgrt{n)
Where, n = N_Ed/{4cfcd)

Add Option
Garmma.rd Beam-Column Joint Design

Confined Jaint Mot Confined Jaint

Bearm-Column Joint Design

Garmma_rd (1.2

Confined Joint Mot Confined Joint

Strong Column Weak Beam

SUM(M_Fc) > = SUM(M_Fib)

(] Cansider strong column-weak beam an last floar

Select Ductility Clags

MIDAS 8 /39
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5. Improvement of Joint design as per EC2 and NTC

Add Hoop Spacing of Joint in Design

Detail report { ). Compute harizontal hoops
- #dsh.req = #sh.regd = 0.002 ™2,
. Leags 2
) Euﬂ ED1 Legs+N 0.003 n"2
- Ashouse = hvl+Legs+Hum el e, If applied spacing s < s,min,
. Rat .dsh hsh.req / hsh.use 0.838 < 1.000 = LK. Printout “AN INCONGRUENT

Check space of horizontal hoops, SPACING II'” In Detail report

= sh.min Mk Bar Dia, Gravel Oia, 20mm ] + Bar Dia = 0,0345 m
-, gh.use 0.0308 m. < 5.min ——-* AW TMCOMGRUENT SPACIMG 1!

— Printout “J” in red

Design result table
N BN Checking Result Dialog color

Code : Eurocode2:04 NTC2018 Unit: KN . m Primary Sorting Option In Design result table

®Member  po. s @ Strength QSECT @ MEME

O Property () Serviceability

MEMB| SE Section fck fiyk CHK LC N_Rdma Uc - ﬁdy M_Edz | V_Rdcend| V_Rds.end| V_Rdcmid| V_Rds.mid V_Ed.end| Rat-V.end| Ash.req
SECT| L Elc| Hc | Height fyw B X FFat-Uc| RatN Rat-My | Rat-Mz | Rat-Vc.end | Rat-Vs.end| Rat-Vemid | Rat-Vs.mid V_Ed.mid | Rat-V.mid febbe

253 c1 24000.0 | 400004 0.0158 | 267.920 | 579.245 | 7.40708 425238 1134.57 431.760 113457 1082.58 0.954 0.00239

v 19339.7
103 o 1.DDD| 1.000( 4.0000 4ﬂﬂﬂﬂlil| —1 0.000 0.315 0.313 0.314 2.546 0.954 2.507 0.954 1082.58 0.954 0.838
1027.76 0.906 0.00241

335 e 24000.0 | 40000 n tazs0y | 0012 | 815272 745034 | 112563| 397202 | 113457 | 403725 | 113487
: = 2583 0.906 2546 0.906 102776 0906 | 0845

103 r 1.000[ 1.000] 4.0000 | 40000y 0.000 | 0032 | 0032 | 0031

Graphic result

[JOINT] v: 6(N) z: B(l)
Ash.req/ Ash.use 0.00239/0.00285 = 0.838 0.00239/ 0.00285 = 0.838
Joint Ratio 0.838<1.000 ... OK 0.838< 1,000, OK « Printout “Check Spacing”

Sorted by

Check Spacing Check Spacing In graphic,
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5. Improvement of Joint design as per EC2 and NTC

Joint Design as per EC and NTC
-2 Improvement to check a hoop area and spacing in Joint design

(1.0 " ) . f tias/apiral [N [DH%EE hor'%lzgngazl3 I]mnps to limit the maximum diagonal tensile stress of concrete,
H . Lompute maximum spacing of tiesdspirals,
Detail report -, Smax = 0.100 m. (Hoop spacing for shear) . hu_d 1. DéE

Dfetd = (1BaBeEa g

, i : 2 direction, b hiore / (fctd + Nudsfod) 1305, 825 KPa.

(). fonpyte for jzongsl shear force in loce |-z direction b reat T fctd)*bJ*Lwafwd 2.362e-004 n°2.
NTC2018, 7.4.4.3.1 ]

dpplied axial force CPu 208 A7 kN, . Compute horizontal hoops to ensure intesrity of the joint after diasonal cracking.
bpplied shear force Yoz 20,090 kN, [ NEEEE;BM? i 4. 3 ] ]
Beam Top Reinforcement © sl 0.0015 m”2 ' { . If,'S]

Beam Bottom Reinforcement @ As? 0.0016 w2, - EEQQ ég?ﬁ;'ﬂ;?;?ﬁ?gg}nent : HE
-0,

Gamma_rd = 1.2000 -, hsh.req.? = Ganma_ rd*(.ﬁ.slhﬁ.SZ)*wd*(l
Interior Calumn

]
YWihdz = Gamma_rd + (As1+As2) + fud - Yoz = 1248, 863 kN, . Compute horizontal hoops
. dshoreq = MWIH[ Ash.reql, Ash.req? ] = 2.362e-004 m"2.

1. Check diagonal compression. -, Less 2
[ NTC20a8, 7.4.4.3.1 - Hum 12 .

CEta =0.E + é] -fck/280) = 0,5424 -, fsh.use 1 +Legs+Nun 0.002 ™2,
- E“Qd 2 Et?ﬁgc *?qﬁt(] “Nil EI#'Eta)*hJ*hJC = E272 541 kN, -. Rat.Ash = Ash.req / Ash.use 0,138 < 1.000 ——= 0K,
=, Rat =1, S ==k .

15me.
15 m"2,
S+bu_d)/fuwd = 0.003 n"2,

=1 1111

{ 1. Check space of horizontal hoops.
=, sh.min = MX[ Baﬁ Dia, Gravel Dia, ZDHm ] + Bar Dia = 0.0345 m.

-. gh.use = 498 m. = s.min —>
Design result table

Eurccode2:04 RC-Column Checking Result Dialog

Code : Eurocode2:D4 NTC2018  Unit: kM. m Primary Sorting Option

Sorted by ®Member g s @ Strength (OSECT @MEMB
O Property () Serviceability

MEME| s Section fck firk &Ta L N_Rdma Uc || M_Edy | M_Edz | V_Rdc.end | V_Rds.end| V_Rdcmid| V_Rds.mid V_Ed.end 'R Ash.req

SECT| L Elcl Hc | Height fyw B X Rat-Uc -| Rat-My | Rat-Mz | Rat-Vc.end | Rat-Vs.end| Rat-Ve.mid| Rat-Ws.mid V_Ed.mid =W mi Rat-J
a0 " cz 24000.0 | 400000 3 = 0.055 L 718331 | 179.889 445 291 102112 451.896 1021.12 971.662 £ 0.00118
202 D.BDD| 1.000| 4.5000 | 400000 - : 0.000 . 0.358 0342 2182 0.952 2150 0.952 571.662 £ 0.679

Graphic result

[JOINT] yo B z: 4()

Ash.req/Ash.use 0.00116/0.00171=0679 0.00024 /0.00171=0.138
Joint Ratio 0.679 < 1.000 0K 0.138 < 1.000 0K
Ash jnt 2-12D10 2-12D10

MIDAS 10 /39
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6. Improvement of slab design as per EC2 and NTC

Add “Check ratio of x/d”’ and “Check Stress by Quasi-permanent Load combinations”

<< TOP »»

e BDTTDM - - ér‘vgarmgtmt\ 5; Parameters.
, hg?er#\a\s fck = 1631.5459 tonf /w2,
-, Information of Parameters, Thivkngas + 6 5 ADTER.B4E ot A2,
Elem No., @ &2 Covoring i 1= 0070 0.
Thickness 0.3000 m, '
Materials : fck = 1631.5459 tonf/m"2. goma o TS Conorots)
fod 1087, 6973 tonf/m"e. ??ﬂs Faonnect = G oy .
fyk = 40738, 6485 tonf/m"2. Ey 00 (by Cods U1t Lanathy.
Covering : dB 0.0%%0 m, hs_use il wam, 00007 1w 2¢n. )
dT I:I . DTED M. . anrmatmn nfu EEEEEE Checking Result.

LCE Mo, . 1 g2 o mdam

k3 = (1.60000

ad Cases © Ouasi-permanent
tonf-m./m.
13, 98215( Long Term .

0010w, (by Code Unit Length), : . 00" 4./,
0 2250 u% fctm = 22.51R33 foni/we. 0.058 m N
. m. smng = FE51E88 tont /2. onL = M_Ed_L+vbar _ tHI 4,54833 tonf /n2.
| EII:EEIEI 0021 ERERT < 3 0 e - 4614 e SaetiL - WEd L+ {d-vhar_ t)*nx“lc:r 20462213 tonf /m"2.
i amoda_* = . fit, <ot (Tens . > fetn, o S Check Crocked Sect ion 11
ata i e fheck Erocked Sect ‘!4 Etc. Load Cases ]
Deog Load Dases | o _Ed_E .37 tonf-m, /m.
Cc eta*f coxb+a 0.0233 tonf. 5.0 Ty §.99i07( Short Term
M_Rd Co+(d-a/2) 4.9352 tonf-m./m. 041 m
0.0002 wd./m.
0.041 m,
Ed_E*vhar_tx’Icr 313.84428 tonf/m”2.

Information of Moments and Result,
d_E+{d-vhar_t)+n/lcr 9765, 27236 tonf /m" 2.

" Bein. Bar : ; i
a, 24m. E 0.0003 m™2Am,
1.6544  tont-m. SRR W s_conD + Ss_conl + Ss_conE = 761.50587 tonf/m"2.
4,502 _ tonfn /i, R S - o8 A N A S R L L L
MEd/MAd= 0331 < 1.0 -—> 0.K! Sestl < ka+fvk = 30690.91802 tonf/m2,  ——> 0K |

Dl B
 LEECE Ta LT O TIEULTA T dx T UEPLTE LU ETTECLTYE UEHLTT, 0.041 w.
A 0.053 Oy, )
Limit(x=/d) 0.480 1 fck <= &0 HPa.? R Fannier = e B o
H-‘"’d r&tiﬂ D-DES-" D-"JED = D- ]8 === D-K Ss on = §s_corD + 3s_conl + §s_conE = _ 761.50587 tonf/w2.

i L

Ssstl = 35 stID + 3z stIL + Ss_st|E = PAREA.67446 tonf/m"2.

Sdcon > k2sfck = 734,19567 tonf/mi2, - HDE p‘\cceutame i
——> 0K |

. Ss_st| < kirivk = 5263091887 tonf/m 2,

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

{ Assuned Uncracked Section )
tonf-m./m.
Long Tern J.

Information of Design,
b D 194.24383 tonf /1

u

d
| ambda,

30008 e,

i,
M_Ed Devbir _t/ lor 44281377 tonf /2. Igr t
W_Ed D (d-yBar_t )+n/ler = 18630. 77997 tont /u"2. yhar_
ad

=2

Cases © (uasi-pernanen 35_cornE
ot/ ds_stIE

13, 95215( Lang Term I8

M
M
3

—
NS

4121.21.

sezioni critiche non deve comunque superare il valore 045 per fa < 50 MPa e 0,35 per fa > 50 MPa.

MiDAS /%9
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7. Cyclic shear resistance check as per NTC2018

Check of Cyclic shear Resistance as per NTC2018 in Existing RC building
- ULS Design

hover BRI Quey  Tools | Result Table for Cyclic shear Resistance checking

i . . . Cyclic Shear Resistance
E% Section for Design ﬂq Steel/Cold Formed 5teel Desi

. Jeismic VRy
I_F'q Concrete Design v| Location

Element i
Demand Capacity Remark Demand Remark
Eq Concrete Design

|_E'q Cyclic Shear Resistance Confidence Factor = 1.20, gd = 1.50, le = 1.50

Press right mouse butten and click 'Set Cyclic SRear Resistanpe Parametgrs’ menu to ghange
| Load Case/Combination/Confidence Facter/Dispcement Behgvior Factogimportance Hactor

353 | lend Primary ALL COME 18.0504
353 | J-end Primary ALL COME 18.0504

| Set Cyclic Shear Resistance Parameters

OK | 253188
: OK | 253188

4596
382

Set Cyclic Shear Resistance Parameters

Load Case/Combination
AL COMBIMATION

Demand : Design Shear Force

Cyclic Shear Resistance Table Type Capacity : Vr by Equation below <

(® Show Selected Elements
() Show All Elements

T * min(N; 0,554 . )+ (1-0,05minls; u® )}

Fa =5y
0 ( .| f-!_' \'|.l r . -:
Caonfidence Factor 1,2 -[ 0,16 max(0,5; 100p,, )| 1=0,16min 5; I_ ;Nfc A +V, J
| \ 1 ),
Displacement Behavior Factorgd)

|1,5

Demand s Capacity = O.K
Importance Factorle)

|1,5 Demand > Capacity 2 N.G.

Cancel
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7. Cyclic shear resistance check as per NTC2018

Check of Cyclic shear Resistance as per NTC2018 in Existing RC building

- Result of Pushover Analysis

[Result Table for Cyclic shear Resistance checking

[/ Dudtility Factor(D/D1) Cyclic Shear Resistance
y - § N
Eﬁ] Dructility Factor(D/D2) Elem Location ifefnrglnct Load WRy VRz
Safety Verification |I Demand | Capacity | Remark || Demand | Capacity | Remark
Cyclic Shear Resistance I
Step for Demand = USER (Step 23), Confidence fctor = 1.00
-ﬂlrﬁ Story Hinge Status I Press right mouse button and click "Set Cyclic Shdar Resistarjce Parametels” menu to phange step or loadcase
9% | kend Primary PO-X 42166900 | 137079.00 OK]| 3501.6800 | 149639.00 0K
[Set Cyclic Shear Resistance Parameters 95 | J-end Primary | PO-X 42166900 | 147994.00 okl 35016800 | 136127.00 oK
Set Cyclic Shear Resistance Parameters x
Demand : Shear Force in Step n <—

Pushover Load Case

PO-% -
Capacity : Vr by Equation below

Step for Dermand

O Life Safety (SLV) Vp = LP: X min(N; 0,554_f_ )+ |1 - 0,05 min(5; u® )}
(O Collapse Prevention {3LC) Y L=ty
@ User Defined 23 v ' 1]

.[0.16:11ﬂx{0.5; 100p,, ;| 1-016min =" | L7 4. +¥, ||
Cyclic Shear Resistance Table Type \ \ h, J_I

(® Show Selected Elements
(#1550 6 ERmEE Demand s Capacity = O.K _
Demand > Capacity 2 N.G.

Confidence Factar  |1.0 “

Cancel

MIDAS 13 /39
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8. Insert strength loss option for EC8 hinge type

Insert Strength loss option for EC8 hinge type

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

Input Method Strength Loss Strength Loss

@ Auto-Caloulation ~) User Input ) Yes

one

Strength Loss : Yes Strength Loss : No

Properties

Type Class of cross section & Farce AF orce
Symmetric 2 Asymmetric Auto @) Class1

B B

Primary Curve

[T User Defined
MMY

0.2

0.2

Defo r'rr. . Deform.

0
1
1.001 - 1.00

-1200 -300 -S20 -300 000 300 &40 00 1200

0.2

£
e
2L
B i
A
B
C
D
E

0.2 Compliance Criteria

(+ o)

Yield Strength (MY’
gth (MY) Damage Limitation (DL) 1 =y 1 *Dy [rad

()
. . Significant Damage (S0) 0.75 *DU  0.75 *DU  [rad]

Mear Collapse (MC) 1 *pU 1 =y [ra
Yield Rotation (DY) [rad]

User Defined Initial Stiffness
GEI/L 3EIL ZEIL
@) User 1 1

Elastic Stiffness :

MibAS 14 /39
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9. Improvement about masonry pushover analysis and post processing

Improvement about Masonry pushover analysis and post processing
-2 Add “q*” in Text Output

Pushover Curve

Pushover Load Case
Flot Type
Capacity Curve (MDOF)
7) Base Shear vs, Displacement
) Shear Coefficent vs. Displacement
) Shear Coeffident vs. Drift
) Load Factor vs Displacement
Additional Curves at Other Nodes
Capacity Spectrum (SDOF)
*) For Performance Point
FEMA%40 Procedure-A

©) For Target Displacement

NTC2008 -

Demand Spectrum

Select User Defined Elastic Spectrum
sLO
5D
SLv

SLC

Transformation Factor (Gamma) Calculation
® Based on 2D Behavior (EC8-1:2004 Annex B)
Based on 30 Behavior

Capacity Spectrum vs. Demand Spectrum

Speotral Acceleration(Sa)

— T T T T T T T T T T
100 120 140 160 180 200 220 240 20 280 W0

Spectral Displacement(Sd)

Description for Printed Output

Show Ultimate Displacement (EC8-2)
Target Displacement Graph Display Option
Background Color

Demand | Capadty | Step Remark 5 Black

@ white

Change Graph Title
Change Graph Range

Save Window As *.bmp

sLo 16.22 150.8 5 o3
SLD 0.3 oK
5LV 27.15

SIC | €6.52

[] Show Ref. Line
[ Show Symbol

Textowput | | e (@) [gee ]

[}l MIDAS/Text Editor - [App6_Pushover_2D Rcs“’“‘“‘“’_

@File Edit View Window Help

hedElH By

dh | |9 = | 4

A - B

MiDAS

00014
oo01s - Target Displacement of SLO
00018 n* = 543 _086

00017 Gamma = 1.43752

00018 Fy= = 4194 52

00019 T= = B.836137

00020 Sl XLod

G_4Lar)

00021 q=* = B8.8152
00022 = 0.
00023 dt* = 0.0249265 (medium or
00024 dt = B8.8358322

000285

00026 - Target Displacement of SLD
00027 nx = 543 086

00028 Gamma = 1.43752

00029 Fy* = 4194 52
00030 T* = B.836137
00031

long period range)

00032 q* = B8.8152

00033 AT
00034 dt* = B.8249265% (medium or
00035 dt = B8.8358322

00038
00037 - Target Displacement of SLU
00032 nx = G43_ 686
00039 Gamma = 1.43752
00040 Fy= = 4194 .52
00041 T* = B.836137
00042 =

long period range)

00043 q* = @8.8152

00044 Lo g 3

00045 dt= = 8.8249265 (medium or
00045 dt = B8.8358322

00047

o042 - Target Displacement of SLC
00045 n* = 543 _086

00050 Gamma = 1.43752

Fyx = 4194 52
T+ = 8.836137

co Ty G_4Lar)

long period range)

q* = 8.68152

® = B 765
80249265 (medium ov
B.8358322

long period range)

Gen 2020 v2.1 Release Note
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9. Improvement about masonry pushover analysis and post processing

Target Displacement Capacity of SLV and SLC in Masonry

SLO

—

Displacement of limit elastic dSLD x 2/3

Pushover Curve

Pushover Load Case

Capacity Spectrum vs. Demand Spectrum

, : — LD -
o Facr e elcamer - Capacity of SLD

s Evest et = Min.Displacement of Ve and % Vu

Capacity Spectrum (SDOF)
*) For Performance Point
FEMAS40 rocedure-A

©) For Target Displacement

*Ve = max shear of bilinear
i *\/u = max shear of MDOF curve
Demand Spectru 08

Select User Deffhed Elastic Spectrum

so  [sof NTCED]B

— /T ——T—T—T— T
SID |sLD ECB DPCM 2 @ wfa -33%3 10180 200 20 240 2 280 A0

eotral Acceleration(Sa)

SLV
ar [avpa MTC2O08 speafDascanentso Last displacement of bilinear x 3/4
SIC (sLC * Printed futput

Show Ultimate fisplacemeny/ (EC5-2)
Target Displagément Graph Display Option
Background Color

T Add Remark here

; Jr -
Transformation Factor (Gamma) Calculation . . N Change Graph Range SLC
@ Based on ehavior (EC8-1:2004 Annex B) = - PR E—

Last displacement of bilinear x gamma

s B -
[] Show Ref. Line -
— Show Symbol

Vu

3
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Gen 2020 v2.1 Release Note

9. Improvement about masonry pushover analysis and post processing

Updating My Masonry Pier hinge Type

- Masonry

> Pier Type

Add/Medify Pushover Hinge Properties

1

Element Type

@ Beam/Column () Wall

O Truss O General Link
(O Point Spring Support

Name

Definition

O Spandrel Type

Axial-Moment Interaction Type

@ Mone

P-4t in Status Determination

P-td Interaction

Azial-Shear Interaction Type of RC
Nane P-Q Interaction

Component Praperties

Component  Hinge Location

[IF= Center
Fy  |Center FEMA
[F= Center FEMA

FEM&

Description ‘

Material Type
()RC / SRC tencased)

Wall Type

Membrane

Plate

Hinge Type
@® Skeleton Model

Fiber Model

Fiber Section

Auta Generation User Defined

Out-of-plane Monlinearity of Fiber Wall

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

EELL
| My 1&.J-end FEMA
_— —

= =
Propertie
rﬁ

‘ield Surface Properties..,

IMasanry Properties, .,

Cancel

MiDAS

Directional Properties of Pushover Hinge : FEMA

Type of [-End & J-End
Symmetric

Input Methad
Auto-Calculation
@® User Input

Shape of FEMA Curve
@ General Type
O Perfect Plastic Type

Strength Loss
@ Yes
O Na

Figure Asymmetric
Unloading Stifiness Type

Total Strength Loss at Point E. £ No ~ | | Figure

Properties |
Type Primary Curve

@ Symmetric O dsymmetric

User Defined

It/

-03
-03
-1.001
-1

0
1 Compliance Criteria
1,001
03
03

Wield Strength (MY)

1 1

Yield Rotation (D) Initial Stiffness

User Defined Q3L QO 2EIFL
Olser 0

Elastic Stifiness :

Unloading Stiffness Parameter

Cancel

Values of D/H

New
Building

Existing
Building

0.01

Masonry Properties

Euilding ?ype

(® Mew Buildings () Existing Buildings

® Regular Type Oilrregular Type

Haorizontal Compressive Strength (fhd)
Shear Strenath in absence of Wertical Loads (fvkO)
Hp
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9. Improvement about masonry pushover analysis and post processing

Updating My Masonry Pier hinge Type
- Masonry > Spandrel Type

Values of D/H

Name: [ ] Descrgion: | Input Method Shape of FEMA Curve Strength Loss Typs of 1End & J-End Point New Existing
BTt T Materlal Type Wall Type Auto-Calculation @ General Type @ es Symmetric Buildin g Buildin g
®Baam/Calurnn O Wal ORC / SAC tencassd) N @® User Input (O Perfact Plastic Type OMNo Figure Asymmetric

O Truss O General Link Plate Unloading Stiffness Type
O Paint Spring Support @ Masanry Total Strength Loss at PointE, -E | No | | Figura

Dedinition Hinge Type

Directicnal Properties of Pushover Hinge © FEMA

Properties ‘
jer T @ Skeleton Model Tyne Primary Curve
Fiber Model ® Symmetric ) Asymmetric oo

User Defined
Azlal-Moment Interaction Type Fiber Section SR

[OL ) P Interaction Auto Gensration User Defined MMy
P41 in Status Determination -03

=&

-03
Axial-Shear Interaction Type of AC

Mone P-0 i il i ity of Fiber Wall

Bl
Component Froperties 0

-D
-C
B
A E M P rti
i fter asonry Fropertes
Component  Hinge Location Skeleton Curve 1 , Compliance Criteria Iy o
C
D
E

[IF= Center FEM#& Properties. . 3 I ?
Fy Center FEMA Properties, ., d uilding fype
; 03 AL e LW
LIFz  [Center PR LiopartEER (® Mew Buildings () Existing Buildings
= — i e Vield Strength (MV) >
My | I&J-end FEMA Properties,
l—w—m — rwmee—l : :

: : x ® Regular Type O lrragular Type
“ield Surface Properties Masonry Properties.. ield Rutation (DY) Initial Stifiness

User Defined O O i )
— Olser 0 Horizontal Comnpressive Strength (fhd)

Elastic Stiffness

Shear Strenath in absence of Wertical Loads (fvkO)
Unloading Stiffness Parameter HD

Cancel
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9. Improvement about masonry pushover analysis and post processing

Updating Fy Masonry Spandrel hinge Type

Masonry Properties

Building Type
() Mewr Buildings

(® Existing Buildings

® Regular Type

(O rregular Type

Horizontal Compressive Strength (thd)

Hp

5

Shear Strength in absence of Verical Loads (fvk0) |02

0000

Masonry Properties

Building Type
(O Mew Buildings

(® Existing Buildings

(O Regular Type

® Irreqular Type

Horizontal Compressive Strength (fhd)

Hp

Shear Strength in absence of Vertical Loads (fvkdy |02

00ooa

Cancel

Shear Resistance =

Min. [V, = htfyro V, = 2M,, /1 ]

where ir =2 i T
T2 085-7 ki

Where,
1) 04 fp kot
H i) B, © User Defined Value

wanium value

Shear Resistance =

Gen 2020 v2.1 Release Note

Min. [ V, = LT1.5f,10/B X/ 1+ P/1.5f 0,V = 2M, /1 ]

where =15,15 < H/L
B4=H/L., 10 <« H/L<15
=10, F/LL1.0
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10. Improvement of hinge model as per EC

Improvement of Hinge model as per EC

The current calculation of Gen Your request

The stiffness are changed by axial force and [y must not be changed
Under PMM ar PM

farce

Stiffness consldering Al _~ DU=Update step by step by follow formulas:

Stiffness considering

force : i i i 1 ; / = -0 75 3 / |
N i o ! , ! ma0ora) , T2 L0 [ad2) | o,
S N 1 H / ri;_ = 0.01 6l 7}" | k' 25 i) 25
! L : 7 max{0.0L @) h

e *
2

Du

Dy D’ : —
o ’ 5IiFFne5‘hwi1h0ul(unsidr:ir?;?ﬁ““--_xx

Hdal force —__ DY=constant value throughout the analysis (do not update) and
calculated according to:

Phi_v =k*Epsilon_y/D

k
rectangular section circularsection
hinge type column beam wall column beam
none 2.1 1.7 2 2.25 -
PM e PMM 21 1.7 2 225 -
Dizplacemetbased Seismic Design of Structures- pg 163
Priestiev; Cailvi; Kowalsky

Stiffness without considering
Axial force
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11. Energy result graph & additional damping ratio in time-history analysis results

Improvement of Energy Result Graph : Energy Percentage Result of all step

Structure Eneray Graph

Time History Energy Graph Select

Dissipated Inelastic Energy (Eh)
[Inelastic Hingel

M [ Kinetic Energy (Ek)
Ml [~] Elastic Strain Energy (Es)
[ Damping Energy (Ed)

A Maxwell Damper Energy (Em)
[0il Damper]

B ] Yelocity Dependent Device Energy (Ev)
[Miscous | Viscoelastic Damper]

M ] 5train Dependent Device Energy (E1)
[Elas, +Inel.1[Steel | Hyst, Isalator]

B [ Isolator Device Energy (Eo)
Plastic Strain Energy (Ep)

[JInput Energy (Ei)

Type of Display
] Cumulative Yalue Type

O Value ® Percentage

Tirme History Load Case

LD =1 (D%MNA)

Display Options

) Mo Fill ®) Solid Fill

] Apply Close

MiDAS

NT_ALL_STEP_F]
B File Edit View Window Help
DEEHSRE (B2 #As | =

A TE SR TIE S| ?

00001
00002 TIME HISTORY ANALVSIS | EWERGY RESLLT PERCENTATE ;  TIME HISTORV LOAOCASE WO, = 1
00003
00004
00005

00007 Dissipated Kinetic
00008 Inel. Energy Energy
00009

o0o0s 11 [2] ‘ 131 [4]

Elastic
Strain Energy Energy

[5] 18] ,[?& [8] ‘lﬂé .
Damping Nazw |1 Damper |Velocity Depen| Strain Oepen, lsolator  |Plastic Strain
Energy Device Energy| Device Energy| Device Energy Eneray

WIU]
nput [10] - Sum[1-9]
Eneray

00010
00011
00012

=0

wEm
=g

w=m
BT

m

in
wio
23

00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00035
00037
00038
00039
00040
00041
00042
00043

Y —

Ready

IS AR mRE

CooooooooooooooooooooooooooooD | FHm

e S I S S S S e N R S S S S S e e ]
DN sl fararae o o L L DD oo oo oo D DD
S ERRERaaRE INRER IR T IEREE S RER
e S I S S S S e N R S S S S S e e ]
CooooooDDoDoooooooDDDDoooDoo D DD

N e G e s CR e

CooooooooooooooooooDoooooooo oD
~3-3-3-3-3-3-3-3-1-3-3-2

SooooooocooooooooooooooooDooo0D | Fm
CoooooooooooooDoooDooooooooo oD | oo

SoooSSSocooooooooooooooooooooD
CooooooooooooooooooooooooooooD
S=E=5555Es5a50c0055855550005558
CooooooooooooooooooDoooooooo oD
CooooooooooooooooooooooooooooD

Ln 14 / 46, Col 202

. Percentage Text Result r——

Energy Percentage Text Result

All Step

tesssssssssnsnnnnnns’?

Final Step :

[New] Energy Percentage Result of all step

-2 Click to display text window

Additional Damping Raio Text Result

Final'ﬁtep All Step

[Exiting] Energy Percentage Final Step Result
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11. Energy result graph & additional damping ratio in time-history analysis results

Add Additional Damping Ratio of Energy Dissipation System
Time Histary Energy Graph _

Structure Energy Graph v File Edit Wiew Window Help - & %
Time History Energy Graph Select DedERE : #ha o B e s A-FREFEO0ER
. ' 00001
M [ Dissipated Inelastic Energy (Eh) 00002 TIME HISTORY AMALYSIS | ADDITIOMAL DAMPING RATIO ;  TIME HISTORY LOADCASE WO, = 1 j
[Inelastic Hinge] 00003
00004
M [ Kinetic Energy (Ek) 0on0s
00006 Additional
Ml [~] Elastic Strain Energy (Es) 00007 Energy Graph Damping Ratio
00008 [y
Darnning E Ed 00008
amping Energy (Ed) 00010 (1) Dissipated Inelastic Eneray [ Inealstic Hinge] | Eh 1,19
00011
b4 Maxwell Damper Energy (Em) 00012 {2) Maxwel | Damper Eneray [0i | Damper] | Em 2.149
[Oil Damper] 00012
B [ Velocity Dependent Device Energy (Ev) ggg:; {31 Yelocity Dependent Device Energy | Ew 0,000
[Viscous | Viscoelastic Damper] 00016 {4y Strain Dependent Device [Steel | Hvst, lsolator] | Et 2.959
00017
Ml [ Strain Dependent Device Energy (Et) 00012 {5 Isolator Device Energy | Ea 4,559
00015
[Elas, +Inel.1[Steel | Hyst, Isalator] e Tots| Danpoing Ratio P
: 00021
B[] Izalator Device Energy (Ea) e
Plastic Strain Energy (Ep)
[JInput Energy (Ei) J‘—I—I LH
Ready Ln 21/ 21, Col 10 CAP |NUM
Type of Display
1 Cumulative Value Type
O Value ® Percentage
Time History Load Case Energy Percentage Texk Result . . .
= New] Additional Damping Ratio Result of
LD =1 (DvMAY ~ Final St I sunsnmnnadl o
inal Step All Step final step
Display Options S Click to di | text wind
it i i ICK tO display text winaow
O Mo Fill @ Solid Fil e ey [ 2 pay
:--------------------------------------: . FlnElStED 1 AllStep
. PEI’CEI’IT&QE Tewt Result :_ S ssssssssssnnmmmmmmmna®
] Apply Close
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11. Energy result graph & additional damping ratio in time-history analysis results

Add Additional Damping Ratio of Energy Dissipation System
Time Histary Energy Graph _

Structure Energy Graph ~ = —
=EERE o) E .4 s AFEESOBE® ?
Tirme History Energy Graph Select o001 —
el e 2 i 00002 TIME HISTORY AMALYSIS | ADDITIONAL DAMPING RATIO : TIME HISTORY LOADCASE MO, = 1 =
| Lissipated Inelastic Energy 00003
[Inelastic Hingel i
N D000 [ER] [Em] 1= [Et] [Eo] [Ep]
Bl [ Kinetic Energy (Ek) no0o7 Dissipated | Maxwll Damper | WYelocity &epen. Strain Depen. Isolator Plastic Strain Total
Bl [ Elastic Strain Energy (Es) ggggg Inel. Ernergy Energy Device Energy Device Energy Dewice Energy Erergw Damp ing
00010 Time Damping Ratio | Damping Ratio | Damping Ratio | Damping Ratio | Damping Ratio | Damping Ratio | Damping Ratio
Damping Energy (Ed) ggg:; {=ec) [£3] &3] [£3] [£3] 63 [£3] 641
bon13 0.010 0.00000 0.00240 0.00003 0.00240 0.00240 0.00000 100.00000
[ Mazwwiell Damper Energy (Em) o014 0.020 0.00000 0.00415 0. 00002 0.00415 0.00416 0.00000 10000000
[0il Damper] o015 0.030 0.00000 0. 00654 0.00001 . 006%4 0. 00694 0.00000 10000000
, , boo1s 0.040 0.00000 0.01080 0.00001 0.01060 0.01080 0.00000 00. 00000
el Degenianiieder Ensiel (2:) 0:0e0 0:0000p 000007 0:0000p 00207 0. 0007 0:Ooop 0000000
' " ' 00018 . . . . . . . .
1 bepeniont o oy e b TER BB AER O bER dEm MR M
. . 00020 ' ' ' ' f f f f
W] Svain Depenvient Deice Eneray (€0 0:750 0: 00000 0.081% 0: 00000 008138 /081 0: 00000 03 8ot
00022 . . . . . f f f
e T e P et S B O B
: 00024 . . . . . f f f
B [ 1s0lator Device Energy (Eo) b0025 0.130 0.00000 0.08726 0.00000 0.08726 0. 08775 000000 00 00000
. . boozs 0.140 0.00000 0.10201 0.00000 010201 0. 10201 0.00000 0040000
Plastic Strain Energy (Ep) 0027 0.150 0.00000 0.118 0.00000 0.11827 0.1182 0.00000 00. 00000
booze 0. 180 0.00000 0. 13613 0.00000 013613 0.13613 0.00000 00. 00000
0025 0.170 0.00000 0. 15571 0.00000 015571 0. 1557 0.00000 0040000
) b0030 0.180 0.00000 0.17712 0.00000 0.17712 0.17712 0.00000 00, 00000
O Input Energy (Ei) 0021 0.190 0.00000 0. 20045 0.00000 0. 20045 0.20045 0.00000 0040000
nonaz 0.200 0.00000 0. 22567 0.00000 .22567 0.22502 0.00000 00, 00000
0033 0.210 0.00000 025331 0.00000 0.25331 0.25331 0.00000 0040000
Type of Display 0034 0.220 0.00000 0. 26302 0.00000 0. 26302 0.26302 0.00000 00 40000
pooas g.230 0.00000 g.31507 0.00000 0.31507 0.31507 0.00000 100..00000
& Cumnulative Value Type A
O Value ® Percentage
Time History Load Case Energy Percentage Text Result
LD = 1 (DYINAY » [New] Energy Percentage Result of all step
Final 5tep All 5te (REEELELEL <
p . . .
Display Options -2 Click to display text window
O No Fil ® Salid Fill Additional Damping Raio Text Result
:.--.--.--.--.--.--.--.--.--.--.--.--.-: FinaIStep E AIIStep 4
. Petcentage Text Result :_ RS —_
] Apply Close
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12. Add reaction table for each step in Pushover

Add Reaction Table for each step in PUSHOVER

JLETadLLtN Deformations Forces Stresses  Strains FX FY FZ

N) N)
Reaction Forces/Moments - 0 (N} (N}
PO-X(all)| po_0140 | 334RR1 358304 | 1554R40 85500 | _ARRNATA 1037
L) Cmesy Camblelong FOX(all| po 0140| | 5 Records Activation Dialog
PO-X(all)| po_0140
PO-x | [
PO-X(all)| po_0140
Step PO Step: 1 > PO-X(all)| po_0140| | | Made or Elerment LoadcaseCombination 3 ge/Step

Components PO-X({all)| po_0140

OF% OFY OFZ @F%yz PO-X(all)| po_0140 All Maone Inverse Prev | |[JDLIST) | po_0140
PO-X(all)| po_0140 [CJLL(ET [ po_0141
SO @0T @I @HEST PO-X(all)| po_o140| | Mode 1 2 Gto32 45098 1020154 l| CJEXST) Dlpo_0142

Mb PO-X(all)| po_0140 CIEY(ST) 043
po_
[CLocal (i defined) POX(al| po_0140|{  Select Type CIEX_PO(ST) Mpo_0144
PO-X(al)| po_0140
Type of Display N | |Elomentiiapa Add CIR%(AS) Hpo_0145
[Jvalues [ [Jlegend L. PO-X(all| po_0140 || [TAUIZS e CIRY(RS) b po-0146
PO-X(all| po_0140[] [BEAM Bl C1R=_POIRS) [Apo_0147
Arrow Scale Factor: [1,000000 POX(al)| po_0140 PLAME STRESS R eRORSS Flpo_0148
PO-X(all)| po_0140 EH?'IE Feplace | |3 [Apo_0149
Apply Close PO-X(all| po 014011 | s iy Wyal| Opening {1
PO-X(all)| po_0140 PLAME STRAIM Intersect
Eiil=) PO-X(all)| po_0140 CIRYES)
PO-X(al)| po_0140
PO-X(al)| po_0140
PO-X(al)| po_0140
PO-X(al)| po_0140 Cancel
PO-X(al)| po_0140 | -761741.862003 | 297560345405 | 371117.766236
PO-X(al)| po_0140 | -378013.330894 | 316478525536 | 151551 510801 ) o .
PO-X(all)| po_0140| -247941.260380 |  2087.558199 | 430720.532647 t Step 1. Open Records Activation D|a|og box.
PO-X(all)| po_0140 | 118245235881 | 65575593188 | -120178.442764 | 0.0
PO_X(all)| po_0140 | 233357 266245 | 356154463707 | 608703794247 ;
PO-X(al)| po_0140| 8983656302 | 384491752882 | -175947 504563 { Step 2. Select Load case for pushover
PO-X(al)| po_0140| 465795493556 | 51716628791 | 164905869632 I ) :
PO-X(al)| po_0140| 437153102811 | 83820.034323 | -156045 856362 )
PO-X(al)| po_0140| 458257789619 | 123466170823 | -100660.361189 )
PO-X(al)| po_0140| 423457 694260 | 152996 515659 | -145067 406833 ) Step 3. Select Pushover step.
PO-X(all)| po_0140| 436738 166864 | 194700363591 | -151945.013462 )
PO-X(al)| po_0140| 387892204894 | 218742613305 | -188714.180162 ) . .
PO-X(al)| po_0140| 406184377674 | 260194829149 | -195656 423863 ¢ Step 4. Printout Reaction table
PO-X(al)| po_0140| 354872604321 | 278137867434 | -233734.187300
PO-X(all)| po_0140| 38834533468 | 318355562790 | -230336 641307 )
[ [\Reaction(Global) £ Reaction(Local) £ Reaction{Local-Surfac

Load Step

e R I Ve et b
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13. Revit 2020 Interface

Gen-Revit Link

= File>Import > midas Gen MGT File

= File > Export > midas Gen MGT File

User-defined Section Mapping

Mapping Method Revit Family Name Revit Type Name Civil Code Civil Shape |  Civil Section Name |
1 Flangia larga ad H-Pilastro HET00A 1) H HEATON
2 MAME Flangia larga ad H-Pilastro HE T4 unt H HEATZU
3 NAME Flangia larga ad H-Pilastro HE 1404 Unt H HEATN
4 MAME Flangia larga ad H-Pilastro HE T4 unt H HEATGU
5 NAME Flangia larga ad H-Pilastro HE T804 Unt H HEATS0
6 MAME Flangia larga ad H-Pilastro HEZ04 unt H HEAZH
7 NAME Flangia larga ad H-Pilastro HEZ20A Unt H HEAZ2N
2
- Send Model to midas Civil ==l
S— Chocse Fles
- = Fievt Model Bome
i Model B
Eomert Saz
Fie Nasnl Conse
Expert Target
F @ Wisible obiects orly in the cument view
== = Unit
Farce kN - Lengih mm -
Section Mapping Matesial Mapping
- . AuloSemch Userdeined Userdeined
i | [ =
[y Serd | [ LCencel Hel

Revit 2020

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

Gen 2020 v2.1 Release Note

| Functions | _Revit<>Gen |

<>

<>

<>
>

V VV V V V V V V V V V V V V V VYV

A
V. v



Gen 2020 v2.1 Release

14. Select Inelastic Hinge Result Output in Inelastic time history

analysis

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 Inelastic Hinge Result Output

IHinge Fesult Qutput Elements v]

Elerment Type

@ All Type ) Truss
T Bearm-Column ) Wall

Fiber Section Result
Output &ll each Step

[ Add/Replace || Delete |

Elermnent Hinge Properties  Fiber
B1 COLURM 0
B2 COLURN 0
B3 COLURN 0
B4 COLURN 0
BS COLURN 0

- Press ‘Add/Replace’ button after
selecting element on model view

= Global Control Setting

Monlinear Analysis Result Qutput Option
Inelastic Hinge @ &ll each Step Cutput Option

7 &l Inelastic Elernents
{+ Very Long Time Reguired)
o

» (= Recommended)

~1 Mo Step-by-Step Results

. . .
_ Select Inelastic Hinge Result Output %

[Hinge Result Qutput GL-Links v]

Select GL-Link

Mame

[] 4 (nt:10, n2:17)
[T 3(nt:d, n2:11)
[C] 2 (nt:11, n2:18)
[T 1 ¢(nt:6, n2:12)

[ Select From View || Unselect &ll |

( Add I Delete ]
GL-Link List

Mame

1(n1E, N2z
Jinld, n2i

- Press ‘Add’ button after
- Selecting GL-Link

¥ Selected Elements in Hings ResLUIt OutpUts
- Set to output selected elements

(=, Maw/Min Result Only @ Hinge Result Table)

MiDAS

- By setting to output only the results of the selected element,

- It can be shorten the analysis time and check the required results.

* Inelastic Hinge Status Result

Note

[Ine\astic Hinge Status vI G -
Function
(i)
Time History Load Cases Mame
(DA -] L]
Step 10 -

Time Function |Elcent_h -

Type of Result
) Hinge Status (Deform, Level)
“ Ductility FactorD/D1)
*) Ductility Factar(D/D&) 3
) Deformation
@ Force
) Status of Yielding
1 Status of Yielding (FEM&)

“) Performance (FERMA)

Components
@ Fx O Fy o Fz
O My DMy O Mz

- Check result of selected elements
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14. Select Inelastic Hinge Result Output in Inelastic time history

analysis

= Properties > Inelastic Properties > Inel. Control Data > Select Inelastic Hinge Result Output(Element/General Link)

= Load > Dynamic Loads > Time History Analysis Data > Global Control

= Global Control Setting * Inelastic Hinge Status Result
Monlinear &nalysis Result Qutput Option m—
Inelastic Hinge : All each Step Output Option [Inelastic Hinge Status v|E|
7 Al Inglastic Elements Function
(= Wery Long Time Required) o
Selected Elerments in Hinge Result Output
{» Recommended) Tirme History Load Cases Name
:.0.FJ;.S?E.D.—EJ-.S?E.D.FTE.S.LIHS................' DVNA mim

E {+, Max/Min Result Only : Hinge Result Table) 2

Fiber Section : All each Step Cutput Option

Common with Inelastic Results Option

&l Inelastic Elerments

Type of Result

Hinge Status (Deform, Level)
Ductility Factor{D/D1)

Ductility Factor{D/D&)
@ Mo Step-by-Step Results Defarmation

{+, Max/Min Result Only : Fiber Result Table) @ Force %:/ﬂ
ﬁ—ﬂ‘_ﬂ_ﬂd :
E

Selected Elernents in Hinge Result Dutput

R

2 |
w
u1\
[
i Rl \% AT
1

m

Status of ¥ielding I

. Status of Yielding (FEMA)
- Set to Max/Min Result Only Performance (FEMA)

28 ' '_)/—_;’/a\/:#/,i
Components %‘ﬂ/’

1

c dex Eﬂyy Edzz /_/’L. E. o
Type of Yalue -
2 Positive [Megative
Abs Max, ==

Type of Display
Contour [ [¥]Legend [LJ
] Walues [ Defarm [
Undeforrned

NI
[
1

- Check Max/Min result output
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15. Improvement in analysis speed for inelastic time history analysis

= Reduction of analysis time by optimizing the inelastic time history analysis program and improving the output algorithm for inelastic

analysis results

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

Beam : 770 Element - @] Dynamic Loading

Wall : 1,320 Element

Hinge Status : 11,880
Fiber Cell : 950,040

B SR T

® Analysis End Time
: 40 sec (4000 step)

r

Analysis End Time : 30 sec (3000 step)

m Beam : 5,117 Element
m Hinge Status : 4,050

m Energy Graph

m Total Analysis Time : V885 vs V890 m Total Analysis Time : V885 vs V890

| m Analysis Time = Result Output Time mOther Times | | m Analysis Time = Result Qutput Time mOther Times |

V885 |

36541.19 ‘ —
SecC

1042.87 sec
433.85sec __ [17m22.87sec]

T

‘ V890 M 1802.67sec—___

| [ 30m02.67sec] ~=——  [10h09mO1.19sec] | _ Iml3gssed] S —
[ 1

<_95% Time Savelnt > C_58% Time Savelll >
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16. Add result summary table of fiber beam, wall for inelastic hinge

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

= Fiber Beam Summary

Element Section Material Minimum WMaximum
Position ’ Time/Step Time/Step

Concrete Steel

Element Section Load inimum IMaximum Winimum IMaximum

3 Time/Step Cell 3 Time/Step 3 Time/Step 3 Time/Step
1-pos DY NA -1.310580e-003 3.080 2 4.51857e-003 3.090 -1.13533e-003 3.080 4.34045e-002 3.090
2-pos DA -3.65713e-004 2.990 212 5.45857e-004 6.050 -3.42752e-004 2.990 5.24%02e-004 6.050
3-pos DM MA -2.262588e-004 3.100 212 3.83358.-004 2.660 -2.16180e-004 3.100 3.662158e-004 2.660
1-pos DA -4.33781e-004 2.080 212 1.16795e-003 5.950 -3.945587e-004 2.080 1.12444e-002 5.950
Z-pos DM MNA -1.60712e-004 2180 2 4.11072e-004 45580 -1.52268e-004 2180 3.95087e-004 45580
3-pos DA -3.94532e-004 3.060 212 7.49057e-004 3.060 -3.59873e-004 3.060 7.14507e-004 3.070
1-pos DM MA -2.35641e-004 2.890 212 042264004 5.950 | -2.18520e-004 2.890 2.07028e-004 5.950
2-pos DM MA -1.55364e-004 3.060 212 2.61186e-004 2.360 -1.4627%e-004 3.060 2.51051e-004 2.360
3 3-pos DA -4.04808e-004 3.020 212 1.01858e-003 3.030 -3.62026e-004 3.020 8.735854e-004 3.030

Fiber Beam Summary / <

ol e mafma)pd| = —=f =

= Fiber Wall Summary

Section . Minimum Maximum
Fosition ~IETT Time/Step Time/Step
Maximum and Minimum Strains at Each °
Concrete Steel
Wall ID Section Minimum Maximum Winimum Maximum
£ Time/Step Cell £ Time/Step £ Time/Step £ Time/Step
1F 1-pos -8.38180e-004 2680 15 2.8118%e-001 2680 -7.11083e-004 2.350 2.80383-001 25680
1F 2-pos -3.67644e-004 2630 15 1.67658e-001 2630 -7.189437e-004 2.450 1.67176e-001 2630
1F 3-pos -5.54555e-004 2880 15 5.16258e-003 2880 -5.45485e-004 2.580 5.14315e-003 2.580
1F 4-pos -4 32424e-004 2680 15 2.32626e-003 2680 -4 74358e-004 2680 231824003 2680
1F S-pos -4 11744e-004 2580 15 1.77338e-003 2580 -4 05500e-004 2.580 1.76714e-003 2.580
2F 1-pos -4 08757e-004 2880 15 1.77548e-003 2.860 -4 0251 1e-004 2880 1.77321e-003 2860
2F 2-pos -3.63036e-004 2630 15 1.50301e-003 2660 -3.58657e-004 2680 1.48767e-003 26680
2F 3-pos -2.897825%e-004 2680 15 1.158%4e-003 2.660 -2.936588:-004 25680 1.15478e-003 2.660
2F 4-pos -2.47810e-004 2580 15 9.54822e-004 2660 -2.44377e-004 2580 9.51387e-004 2.660
2F S-pos -2.21425e-004 2880 15 8.47144e-004 2.660 -2.18374e-004 2.580 8.440592e-004 2.660
aF 1-pos -2.18067e-004 2680 15 8.53075%e-004 2670 -2.16011e-004 2680 8.50018e-004 2670
aF 2-pos -1.99154e-004 2680 15 77233 e-004 2670 -1.96387e-004 2680 7.68557e-004 2670
aF 3-pos -1.62067e-004 2.590 15 §.20154e-004 2.590 -1.58832e-004 2.580 §.17915e-004 2.580

[\Fiber Wall Summary /

Wall ID
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1. Steel design tool as per AISC

HEo-c-BRwEs:
U n b raC ed L e n g t h @ﬂ Mode/Link RC steel SRC Aluminum Reinforce Load Option Tool

of Beam bracing TUF FoOr @ 50T

Beam / Base Bolt Crane Purlin  Web stair Unbraced Brace Link Beam
Column Plate ~ Connect~ | Girder /Girth Opening Length Strength Stiffener Strength

Steel ;Seismic Design Tool
% | Unbraced Length oo

Section Unbraced Length -
Size Lateral Force = = b |
Name Sizel | Size2 | Sze3 | Szed | SizeS | Sze6 Resisting System 22| w2y [ cmmy| (m)
(mm) | (mm) | (mm)| (mm)| (mm)|(mm) —l

|H 400x200x8/13 400.00 | 200.00 | 8.00 | 13.00 | 16.00 - |SS275 /Speoa!M:omeﬂtFrames 210000.00 | 45.40 | 2.98

Shape

H Section
In Section
|H section

H Section

?H 450x200x9/14 | 450.00 | 200.00 | 9.00 | 14.00 18.00 - |SS275 Intermediate Moment Frames 210000.00 | 44.00
|H 496x199x9/14 496.00 | 199.00 | 9.00 20.00 | - 58275 Intermediate Moment Frames [27;00 210000.00 | 42.70 | 5.54
|H 500%200x10/16 500.00 | 200.00 | 10.00 20.00 2 5527}/ Intermediate Moment Frames 210000.00 | 43.30

EEEE 8%

BRIk

| Invert iAdd | Insert

[ coladate ][ an | none
o

(c) Beam bracing shall have a maximum gpacing of Intermediated Moment
l,;,:().lk)r)l‘/:/(R\l‘\) P Lb=0.17ry E/Fy

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

. Ry = 1.1usually. WhenRy=1.1, AISCis the same as Korean code
Beam bracing 2 Lb = 0.085ry E/Fy

2b.  Highly Ductile Membérs

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

sng 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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1. Steel design tool as per AISC

HEs-c-EBR®E-
B raC e St re n g t h @ﬂ Mode/Link RC steel SRC Aluminum Reinforce Loa. Option Tool View

(Beam) T ¥ FoOry & @ 5 W I

Beam / Base Bolt Crane Purlin  Web stair Unbraced Brace Link Beam
Column Plate ~ Connect~ | Girder /Girth Opening Length Strength Stiffener Strength

Steel S€igum Design Tool

rean code is the same as AISC

AISC Koran code (LSD)

1b.  Point Bracing @ XX 7L £ HE o A4 -0713.98
In the direction perpendicular to the longitudinal axis of the beam, the required
strength of end and intermediate point braces is
M,Cy ]
h,

QUE P, =0.02M,Cy/h,

Fad =1 oMl
Py = ().01( (A-6-T) 2248 bor =550

and, the required stiffness off the brace is (07|M ©=0.75, M, =M, = R,ZF,, C;=1.0)

1(10M,C
:-[ = ] (LRFD) (A-6-82) [
ol Lol -

0/
oy = u( 10M,C, ] (ASD) (A-6-8b)
Loty

&=p.75(LRFD) Q=2.00(ASD)

where (a) When ﬁzn,z .
Lpr = unbraced lenggth adjacent to the point brace, in. (mm) £ ) Beam braClng
M, = largest of thef required flexural strengths of the beam within the unbraced ﬁ_'_i[ My + My

lengths adjagent to the point brace using LRFD or ASD load combinations, P 9l My

Kip-in. (N-njm)
(b) When &<().2

When the unbraced lengths adjacent to a point brace have different M/ Ly, values,
e

the larger value shall be used to determine the required brace stiffness.

F M
For intermediate point bracing of an individual beam, Ly, in Equations A-6-8a or ”; +{ Mn
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;.

Brace Design Variables Brace Strength

; F
(a) When 102 ho Pbr Bbr oPn
‘ (mm) (k) | (kjfm) [ (k)

(Hl-1a)

Ratio

| 387.00 | 0.75-1925.72 __33&00—.195.93' OK(0
) P 436.00 | 0.75 | 38.37 | 25582.57 | 195.93 | OK(

(b) When -£.20.2
" —— 482.00 (0.75 | 39.23 | 26153.53 | 195.93 | OK(Q)
484.00 | 0.75 | 44.59 | 29727.27 | 195.93 | OK(0Q}
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1. Steel design tool as per AISC

Brace Strength
(Beam)

Flexural strength of beam (it is defined by the user)

Qv Force Brace Design Variables Brace Strength

Bracing
Shape Lg; Name Material (Ir':) Shape %s; (I;E Type

g

Mr cd ho s Pbr Bbr oPn
(kN.m) (mm) (k) | (kNfmY | (kN)

P
2

Ratio

1000.00 | 2.000 387.00 28.69] 4782.0f | 148.38 (0.097]
0.00 | 2.000 436.00 .37 | 25582.57 | 138.93 | OKI 8,

0.00| 2000 | 482.00 | 3.23 | 26153.53 | 195.93 | ok(0] 200)

[H Section [V |H 400x200x8/13 55275 4.00 fingle V |L100x7 2.00)(Nodal Bracing
H Section [V |H 450x200x9/14 §5275 | 1.00 [Angle | ¥ Jt100x7 1.00 |Nodal Br.
H Section ¥ |H496x199x9/14 |ss275 | 1.00 |Angle | # |L100x7 1.00 |Nodal Braging

<<l g

Axial strength of brace
(it is defined by the user)

M,Cy
Nodal Brace > Pir= 0~03( 2 ) ®

Relative Brace =  Per =[—

0.008

[Combination stress check]

= P,
(a) When —=>0.2
),

ﬂ}sl.“

(b) When ﬁ< 0.2

s

F +[M’“ Mi]sm

"
2k (Mo Moy

In here,

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

Pc = ¢Pn
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1. Steel design tool as per AISC

BEEOE - -EREs

Link Stiffener Design

I Mode/Link RC steel SRC Aluminum Reinforce Option Tool View

Th# Foay G #50I

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

4. 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
not less than (by— 21) and a thickness not less than the larger of 0.75t or % in.
(10 mm), where by and 1, are the link flange width and link web thickness,
respectively.

e : Link length

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 (52, — 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. Elastic

Links of length greater than or equal to 2.6M,/V), and less than 5Mp/V, Subassembly
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 1.6M/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

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

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

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

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 t,, or % in. (10 mm),
whichever is larger, and the width shall not be less than (by/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.
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1. Steel design tool as per AISC

Link Stiffener Design

’—5 Link Length = ‘&’
[

Section Link Stiffener
—

®
Use Material Length| Angle Zx Fy Vp Mp/Vp | breg
Shape | pg LA (m) | (Deg.)| (mm2) (MPa) () | (om) | (mem)

H Section 2 H400x-200x8f13 55275 ¢ 1.00 | 45.00 | 1330000.00 275.00 493.68] 740.86 | 184.00

T 4

Ap=(d- 21;).’,,-' for I-shaped link sections

Mp = FyZ for osPy/Py €0.15

Vp = 0.6FyAp for osPr/Py < 0.15 3 Minimum [Vp, Vn]
’,,=2Mp/(’ (FS--I')

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 (b — 2tw) 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 (30r, — d/5) for a link rotation
angle of 0.08 rad or (52t,, — 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

*** jt js 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 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/Vp and 2.6Mp/Vp shall be provided with
intermediate web stiffeners meeting the requirements of (a) and (b) in the Link Stiffener
preceding.

Mp vp
(kN.m) | (kN)

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

If e>5Mp/Vp, “-” will be output
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1. Steel design tool as per AISC

Beam Strength
(Beam design
with K-brace)

Gen 2020 v2.1 Release Note

BEES-

Mode/Link RC

MEEEREE

steel SRC

Te ¥ S

Crane Purlin Web stair
Girder /Girth Opening

steel

Aluminum

I

Beam / Base Bolt
Column Plate > Connect~

Reinforce Loa

1

Unbraced Erace
Length Strength Stiffener Strength

Option Tool View

I

Beam

d
Link

seismic Design Tool

L, of beam

AN

Unbraced length of brace

Material

Shape Name Shape DB Name

th Angle
R (0eg.) e Name

[H Section W |H 400x200x8/1. H Section ¥ |H 200x200x8/12 S5275

Tension Brace:

45.00 55275 Compression Brace

F H 200%200x8/12

:oéwms Brace

e

Dead Load Live Load Bracel pf Brace2 P

Teson Forces Design Strength Strength Rato

Vuy Mux | Vuy

Factor | |, Max Fy Pn Qb Q Fy Pn Qb Qe Fy
(km) | (k) (km) [ () (Mpad) (i) | () ) (k) QOmea)) () | (RN (RN f(MP2)

gvn Pux Mux Vuy

Pux Mux oMn
(kem)| (kN) § [ePn [sMn oVn

Vuy oPn
COR[CES W KCH) G

1.20 | 100.00 | 100.00 | 0.50 | 150.00 | 150.00] 275.00 | 2271.20 | 1605.98 | 1605.98) 275.00 512.7Q | 362.53 | 362.53 ] 275.00

1968.51 | 195.00 | 2163.51] 1869.26 | 329.18 | 525.00 NG(1.053) DK[UE?Z]‘!HGC—G‘EBS NG(1.580)

Fp Muxp Vuy, F, Mux; Vuy, /l\

In case of Tension,
Pn = Fy*Area*Ry (Tension)

In case of compression,
Pn is the value considered the buckling

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

H 400x200x8/13

[Combination stress check]

Pux = Qb; + Qb, () When &30

o

Mux = Fp*Mux, + F, *Mux,

Vuy = Fp*Vuyp + F, *Vuy, + Qc;+ Qc,
(b) When E< 0.2

M,
Mo,

P [Mm
LA ;

2R \(Mx
In here,
Pr=Pux, Pc=¢Pn

Mrx = Mux, Mcx =¢Mn
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2. Anchor bolt module as per ACI

RC > Anchor Bolt = Applied Code : ACI318-14(M),11(M),08(M),NSR-10
= Spacing, Tensile,ShearStrength, Combined Ratio Check for Post-Installed / Cast-In-Place Anchor Bolt

ET BEs-c-MHE midas Design+ 2020 - [ D:\00.2020'3100.3 2 (muss)\422626\f 1
([ Modetink || RC | Steel  SRC  Auminum  Reifoce _ load  Option  Tool  View  Felp
==y
1t =1 y | 1 2o =t _ | |Hg smart Design option
25 23 0001 (2 B | BB oo
+ 3 - | il [ Building Data Setting
Siab  Beam Column Shear Footing Basement Buttress Stair Corbel /% Anchorf] Beam  Slab
wallx - Wall - Bracket]] Boit ¥ Table Table 2 Run Smart Design (an

Reinforced Concrete - - Table Batch Wall

WorkBar 2| Member awin Report L

Add new member [0S 75% || Print... | Save... || Report... | Option... | Detail Report ~ | [include
System  RC General 900 — O K

Type | Anchor Bolt Mermber Name ABO0% Bulaver .| —— BYLAYER | Snap | Grid | On
Nme | ] Apply this Member to Dwg BReport v

Add
Keep Sect. &Bar Data

~

Section | Force | Anchor | Layout |

MIDASIT e

1} The crifica dge distanca (¢

RC ANCHOR BOLT LIST Gt A0k 20830

8. Caleulate Tensile Strength

Material

RC | Steel | SRC | Auminum | Reinforce — 3916 < i

By RC Design Procedure Anchor Bolt A36
=E% Option [Light Weight Concrete
% re : aci3is-11
Live Load : TBC2012
#ig Rebar Code : ASTM Plate Section
[ Design Option { Member ) 3.15
Left -
I3 Drawing Gption ( Member ) = 315
Report Option < T
Freference =

1

Top
e 3.15

Thickness 4.724410.14968.937018.93703.1496/4.72441

[ column (General) RC Section
[HE shear wal Ounaade
£ snear wall (combined)
Z= Footing 4.72

Footing (Combined) 4.72

4.7244 15, 14963,9370 .93703, 1496472441

019685

472

ip)
B Basement wal
E:f| Buttress
2 star
|5 corbelfEracket
|5 retaining wal s
=Mt Anchor Balt (4)
& as01

472

5.90551

Beam Table
Slab Table
= HE Batch wall

Plan & Elevation + | (7] Draw Dimension

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

v e, || et

Message

MiDAS 37139
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2. Anchor bolt module as per ACI

Procedure of Anchor Bolt Design

TS GRS GEETTEED GEETTNED

Section l Force ] Anchor ] Layout] Section Force lAnchor ] Layout] Section ] Force Anchor lLayout] Section ] 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-B-1016-4.6 ~ Moment () 10.00 . Anchor Type Headed Stud e B nem) 2

100.00
[F] Light Weight Concrete Moment {y) 20.00 i M12 - Space (Int. y) mm

Diameter
100,00
1 Shear (x) 30.00 180.00 Space (Ext. x) mm
100,00 —

Length (he
Shear (y) 40.00 ot (hef) 30.00 Space (Ext. y)
Flate Section Pullout Strength (Np) |-+ 3
ram ] Torsion 5.00 J N 30.00 Mum. of Row
Left Dist. of JL-Bolt (eh) [ - 2

Right == Strength Reduction Factor

Top — Concrete, Tension 0.650 Step 4

Bottom Step 2. Concrete, Shear 0.750 Define the layouttype & spacing
Thickness : Define Force Data. - Number of Anchor bolt.

. . Anchor, Tension 0.750
R (Axial,Moment,Shear,Torsion) [ 0,650
@ Crack () Uncrack

S — Design
Left 120.00 Breakout Strength Coeffident (k)
Right 120.00 10,000

@] Top 120,00

[¥]Bottom 120.00 Step 3.

[] Thickness 500.00 Define Anchor Bolt information.
[¥] Grout 5.00

Cast-In-Place Anchor : Headed Stud/Headed Bolt/Hooked Bolt(L/J)
Step 1. Post-Installed Anchor:

Define concrete, Anchor bolt Expansion(Torque,Displacement),Undercut,Adhesive anchors
material and element

information.
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2. Anchor bolt module as per ACI

ummary Calculation Repo Detail Calculation Repo

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

[ K

(1) Reguired edge distances, spacings, and thicknesses to preclude splitting failure

Calculation Summary ( Required edge d ces, spacings, and thicknes: to precluds sf

Category Value Criteria

Minimum spacing of anchors { mm ) 100 72.00

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

Smin Sreg

Minimum edge distances { mm } - - 100mm

Limit of embedment depth { mm } - -

* S = 100mm
(2) Tensile strength + S =6 = 72.00mm
Category Nua / (8 Na ) * S0 = 100mMm > S,y = 7200mm — 0K
Steel strength® [ kN ) 0.000 (2) Check Distance from Concrete Edge to Center of Anchor Bolt
Concrete breakout strength™ ( kN ) 0.000 Pos d anchors only.
Pullout Strength® { kN ) 0.000 (3} The limitations on the value of ha
) .
Expanzion or undercut post-installed anchors only.
Concrete side-face blowout strength® [ kN ) - XPENSIoN OF Undercut po. alled anchors onfy
(4) The critical edge distance ( ca: )

=anchor having the hi oading Doz d anchors only.

= anchor group (anch
(3) Shear strength

N 13. Calculate Shear Strength

modes for anchors. | Shear loading )

Category Vsl (8VR)
Steel strength® (kM ) 0.475

Concrete breakout strength™ ( Dir. X ) (kN ) 0.450

Concrete breakout strength™ ( Dir. " ) (kN ) 0.512
Concrete pryout strength® [ kN ) -

(1) Calculate Strength of Steel
[KDS 14200 54 2016, See. 4.4.1, ref. ACI 318-1417.5.1]
* g =0850
* iz =min( fee , 1.9, 860.0 ) = 400KPa
* Ay = 34.30mm*

== snchor Qroup
(4) Combined Ratio

Category Criteria o anchor

Combined Ratio 1.000 * Voo =N Asey fa =33.72kN (n=1)

Where anchors are Lhilt-uig

* W mngree = 0.8 Waa = 26.98kN

Choose Summary/Detail Calculation Report * Vi /(8 Vaz ) = 0475 < 1.0 = 0K

(2) Calculate Concrete Break-Out Strength

Easy to check by printing standard(code)chapter in detail [KDS 1420 542016, See. 44.2]

+ 8=0750

calculation report. + 4 =12.00mm

+ A=1.000

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

+ L =min( &ds , he ) = 95.00mm
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