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Enhancements

= midas Gen

(1) Improvementin RC Column Design/Checking

(2) Cold-formed Steel Code Checking as per EN1993-1-3:2006

(3) RC beam Torsion Design/Checking as per ACI318-11/08

(4) Limiting Minimum Section Size for ACI318-11/08

(5) Displaying Von Mises & Maximum Shear Stress Contour in Model View
(6) Material Nonlinear Analysis with Beam Elements

(7) Material nonlinear analysis of a layer in plate elements

(8) Triple Friction Pendulum Isolator

(9) Plotting Tangential Displacements for Erected Structures (Stage/Step real displacement)
(10) New Section and Material Database
(11) Nodal Coordinate Table in UCS

(12) Improvement on Plate Local Axis

(13) Improvement on Soil Pressure

L — B Gen 2016
(1) Bolt Connection Design/Checking as per EN1993-1-1:2005

Integrated Solution System
for Building and General Structures

(2) Isolated Footing Design/Checking as per EN1992-1-1:2004
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1. Improvement in RC Column Design/Checking

Gen 2016 (v2.1) Release Note

In concrete columns design/checking, shear verification results can now be displayed not only the critical end position among i-end and j-end but also

the middle of the member.

* This feature is very useful to verify the design results as per special seismic provision since different stirrup spacing should be assigned between critical
position and middle position. This affects the following design code: Eurocode2, Eurocode8, NTC, ACI318, BS8110, CSA-A23.3, TWN-USD, I1S456, AlJ-WSD,

KCI-USD, KSCE-USD, AIK-USD, AIK-WSD, GB50010

= Design > RC Design > Concrete Code Design > Column Design

Eurocode2:04 RC-Column Design Result Dialog EI = @
Code : Eurocode2:04,NTC2008 Unit: kN, m Primary Sorting Option
@ =)
Sortedby bt D SECT @ MEMB
_) Property
MEMB| SE Section fck firk Lc| W_Ed| M_Ed Lc |V Edend] Rat-V.end| Asw-H.e | H-Rebar.end
- Ast V-Rebar B—— - -
secT| L [ Bc| He | Heignt| fw | B | Ratn | Rath B | v_Ed.mid [ Rat-V.mid| Asw-H.m| H-Rebar.mid
2 40x30 | 25000.0 | 450000 106.654 | 67.5018 1] 337427 0.451 0.0016 | 2-P10 @90
r 1 0.0016 14-4-P12
H 0.400[0.300| 3.0000 | 450000 0.308 | 0.314 1 a37aa7 0.448 o011 | 2P0 @140
3 40x30 | 25000.0| 450000 106.654 | 67.5018 1 E B.asT 0018 | STl ;
r 1 0.0016 14-4-p12
H 0.400[0.300| 3.0000 | 450000 0.806 | 0.814 1| 337427 0.445 00011 | 2P0 @140
5 40630 | 25000.0 | 450000 106.654 | 675018 1| 337427 0.454 0.0018 | 2-P10 @50
r 1 0.0016 14-4-P12
2 u.4uu| 0.300| 3.0000 | 450000 0.806 | 0.814 1| 337427 0.446 0.0011 | 2-P10 @140
3 40x30 | 25000.0 | 450000 106.654 | 67.5018 1| 337427 0.451 00016 | 2-P10 @80
r 1 0.0016 14-4-P12
2 u.4uu| 0.300| 3.0000 | 450000 0.806 | 0.814 1| 337427 0.446 0.0011 | 2-P10 @140

5. Shear Force Capacity Check ( End )

Applied Shear Strength V_Ed =33.7427 kN (Load Combination: 1)
Shear Ratio by Conc V_EdV_Rdc =33.7427/74.8066 = 0451

Shear Ratio by (V_Rds ; V_Rdmax) V_EdV_Rds =337427/154.565=0.218

Shear Ratio V_EdV_Rd =0451 <1.000.... 0K

(Asw-H_rea = 0.00165 m* /m, 2-P10 @90 )

6. Shear Force Capacity Check ( Middle )

Applied Shear Strength V_Ed =33.7427 kN (Load Combination: 1)
Shear Ratio by Conc V_EdV_Rdc =33.7427/75.5941=0448

Shear Ratio by (V_Rds ;V_Rdmax) V_EdV_Rds =337427/95.3634 =0.340

Shear Ratio V_EdV_Rd  =0446 <1000 ... OK

(hsw-H_rea = 0.00110 w* /n,

Graphic Report

2-P10 8140)

Column Design Result Dialog Box

[L=11]

CALCULATE SHEAR CAPACITY ABOUT MAJOR AXIS.

(

. Gamma_c = 1.50 Efor Fundamental Er’ Earthauakes).

. Compute design parameters.
- A\Dha cc= 1,00 (Default or User lef ined
- = Alpha_cc + fck / Gamma_c = 6E6 667 P,
- Eamma s=1.15 éfor Fundamental or Earthauakes).
- fud = fvk / Ganma_s = 391304,
-, Bamma_s = 1.15 Igfur Fundamental or Earthuuﬂkea)
- fywd = fyw / Gamma_s = 391304.345 KPa.
-, Bamma_rd= 1,10
. Compute concrete shear capacity in local-z direction,
(Le= 1, PO§=1/2
- hpolled axial force : NED = 112,954 kN,
-, hppl fed moment P M_Edy = 16871 kh-m,
- ADD\ fed shear fﬂrce YEdz = 33.783 kN,
S
. Compute maximm spacing of ties/spirals.
-, 3max = MIN[ 12+Dbar, Hc, Bc, 250 mm | = 0.14d m.

. Calculate Shear strength of concrete

- ; [ 1, UUSURTQZUUM) 20 = 1.8944 (bv d unit is mm).
~hoy =

& Al :st/'2: UUU79m2 o

B E TRl e AT 4T g

Detail Report

\,\-\\, AAN oy oy oW

Modify Column Rebar Data (B
SECT Mame Bar [] create Sub Section
2 40x30 In
Element List :
356
m Colunn/Brace Property
Rebar Data
Numbers 4
P12
Main Rows 2
Corner "] P12
¥ 2
End(l & J) P10 100
Ties! I 2
Spirals 7
Center(l) [———5 P10 @| 250 I
R N R o T e e NP
FITOv o i
— — i
D Same Ties/Spirals Rebar Spa:e at End and Center i
[ Add/Replace ] [ Delete ] [ Close ]

Modify Column Rebar Data
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* In Concrete Design Result dialog box, shear reinforce results can be displayed for the middle position as well as the critical results between i-end and j-
end.

* Stirrup spacing of middle position as well as critical position can be separately exported into midas Dshop European version for column drawings.

= Design > RC Design > Concrete Code Desigh > Column Design
DEINRRESUIE Eurocode2:04 RC-Column Design Result Dial .
nReEEs midas Gen
[Concrebe Design Result v] Code : Eurocode2:04,NTC2008 Unit: KN . mm Primary Sorting Option
_— Py RS C)SECT @ MEMB
Load Cases/Combinations () Property
[ALL COMBINATION -] (] mewe[ se [ sedion | ok | ok o[ neEa[weal T o T ic[v Edend| Rarv.end] aswtie [ H-Rebarend
secT] L [ Be [ He [ Heignt| fw | B | Rath | Ratm B | v_Ed.mid | Rat-v.mid | Asw-H.m | H-Rebar.mid
Ratio by Components 2 [ [ eweo [ocesoofossoon|  Trosesefarsos| o f S 0451 | 18458 | 2-P10@90
%] 2 400.0[ 300.0| 3000.0 | 0.45000 0.808 | 0814 1] =arar 0446 | 10972 | 2-PI0@140
3 40x30 | 0.02500 | 0.45000 105654 | 675012 1] 3a7er 0451 | 16458 | 2-PI0 @30
Erme r 1 15820 | 14-4-P12
¥ 2 400.0[ 300.0] 3000.0 | 0.45000 0.806 | 0814 1| 3374z 0446 | 10572 | 2-Pl0 @140
- 5 40x30_ | 0.02500 | 0.45000 106654 | 67501.8 1] 3ara 0451 | 16458 | 2-P10 @30
Bend-y r i - 15820 | 14-4-P12 =
@ Combined > 400.0] 300.0] 3000.0 | 0.45000 0305 | 0814 1] 3a7ear 0446 | 10872 | 2P0 @140
B 40x30 | 0.02500 | 0.45000 106 654 | 675018 1| 3a7ezr 16458 | 2-P10 @30
) r 1 15820 | b Lo~ _____|
Type of Display 2 400.0[300.0] 3000.0 | 0.45000 0805 | 0814
Contour  |.... Legend
Values
einforcement
9 Rebar  (0) Area  (C) Ratio
Display - Fe b
[ Beam Column # o @9
[Ferace [E] wall fq; a
Output Compaonent - f'f
[ Ratio of Axial Stress Modify Column Rebars o o o 3
[ Main Rebar Member M2 o S - = E Q
) Piano|_Group Mark a Q Q ? - .
Shear Reinforcement Section Location Middle - ?“ T T T l =5 4{ ot
e | it %
Column Section Size o | ——+3010/90
Scale Factor 1 = [=]
N =1
~ 5 Q 2 6@10/90
Value Option Sedicn ~ 5 > T
o~ -
Decmal Pt. 2 e o 75 & L i
a & | Ll
L [ L4
Output Section Location {Beam) BxD ‘f -
I Center 3 - x| 2 £ 12 ~] 452.0 4520 A I a -+
) MainBars | ¥ | 3 = 212 B 678.0 678.0 (=Y
Max Al Cor| 4 712 I~ 452.0 452.0 ,."‘3_ =)
X 3 210 90 |~ = 26333 - —|Q
Joint &
Y 3 210 90 - 26333 = —
x| 3 Hew-] e - 1645.8 26333
End- 500
Y [ 3 = ew 20 1645.8 26333 ~ o~
o
x| 3 | @10 | 144 [~ - 16458 o o= 8 HERE
: Midde 7T 5 [ e 144 16458 =8 Q® 1
E d
Concrete Design Results T — e 28 4 & i - —
End-l 500 |
Y| 3 | ewn 920 1645.8 26333 T L | b=
2/610/90
¥ Show Sect I Secondary Seismic Element - 0
Apply to Membet| Apply to Group Close ‘ :
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2. Cold-formed Steel Code Checking as per EN1993-1-3:2006

Gen 2016 (v2.1) Release Note

* Cold-formed lipped channel and upright section can be verified as per EN1993-1-3:2006. Iteration option to refine reduction factor for buckling of lipped

channel is provided as per the clause 5.5.3.2(3).

* For cold-formed section, metallic coating thickness and type of forming can be specified by the user in Section Option dialog box.

* For lipped channel, effective section properties can be automatically calculated. Calculated values can be checked in Effective Section Properties table.
For user type upright section for which the section dimension is specified by the user, effective section property need to be entered by the user directly.

= Design > Cold formed Steel Design

Combined Strength (Compression+Bending)

5| Preview Window =N o=
Memb No : 661 ~| & Print & Print 4l oF] Close [ Save
1 lﬁ.ﬂuﬂ_mmam_l z =
Design Code Eurocode3-1-3:2006
T g N
Member No 661 a
Material 5275 (No:1) ;
(Fy = 275000, Es = 210000000)
Section Name LC-250x75x25x4.5 (No:7)
(Rolled : LG-250x75x25x4 5)
Member Length 3.00000
2. Member Forces Depth 0.25000  Thickness  0.00450
Uidth 0.07500  FRounding  0.00900
Axial Force Fxx = -5.5235 (LCB: 1, POS:J) Lip Depth  0.02500
Bending Moments My =0.10827, Mz =-0.0124 firen T00103  hez oo |
End Moments Myi = -DEDI3, Myj = 0.47494 (for Lb) O e B 0 Do |7
Myi = -0.5013, My - 0.47494 (for Ly) Yoor oGz Ztar b 1200
Mzi = 0.05794, Mzj = -0.0862 (for Lz) rv 0.09440 rz 0.02620
Shear Forces Fyy =0,03806 (LCB: 1, POS:1)
Fzz = -0.3254 (LCB: 1, POS:1)
3. Design Parameters
Unbraced Lengths Ly = 3.00000, Lz = 3.00000, Lh = 35.00000
Effective Length Fadiors Ky = 1.00, Kz = 1.00
Moment Factor/ Bending Coefficient
Coy = 0,22, tmz= 0.2, Cb = 230
4. Checking Results
Slenderness Ratio
KL/ v =116 < 12000 (LCB: 1)oiiiiiiiiiiiiiiiii e DR
Axial Strength
Pu/Pa = BBZ3147.645 = 0.037 < 1,000 ..o DK
Bending Strength
Mo/ May = 0.1053/19.2144 = 0.005 < 1.000 ...t 0.K
Huz/Maz = 00I237F/3.69707 = 0,003 < 1000 . oooeeoie e DK

Tendon Effective Force Graph

MiibAS

* Design Scope of Lipped Channel
v’ Effective section properties
v" Resistance of Cross Section
= Axial resistance
= Shear resistance

= Bending moment resistance
= Combined axial and bending

* Combined shear, axial and bending moment

v" Buckling Resistance
= Flexure buckling
= Lateral torsional buckling
v’ Serviceability Limit State
= Deflection

* Design Scope of Upright Section
v’ Resistance of Cross Section
= Axial resistance
= Combined axial and bending
v' Buckling Resistance
= Flexure buckling
= Lateral torsional buckling

= Torsional buckling
= Compression and bending buckling

= Bending moment resistance

= Torsional buckling
= Compression and bending buckling
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3. RC beam Torsion Design/Checking as per ACI318-11/08

+ In RC Code Design and Code Checking, torsion design has been newly added as per ACI318-11/08. The user can select the option if torsion

Concrete Design Code dialog box.

Gen 2016 (v2.1) Release Note

verification is included or not in

= Design > RC Design > Design Code > ACI318-11/08

Concrete Design Code

Design Code :

ACI318-11 -

55

[ Apply Special Provisions for Seismic Desian

[VIEnd I,

[T Mid.

[CIEnd .,

Close

Torsion Reduction Factor for Beam : 1
Moment Redistribution Factor for Beam : 1
[ OK J [ Close ]
ACIZ18-08 RC-Beam Design Result Dizlog (=)= =]
Code @ ACI316-08 Unit: KN . m Primary Sorting Option
() SECT @ MEMB
Sorted hv @ Mermber - 2
" Property
MEMB Section fc 2
SE PO| HN() | LC P{+) | LC LC " LC 1
SECT L Be | He fy 3 W B AsTap Rebar Mu ) AsBot Rebar Vu Tu ) AsVT Stirrup Tu B AsL |
Span of | ni | ws
1 Beam | 27579.0| | |219.583) 11| 0.0011 347 83.2476| 7| 0.0006 347 102538 0.36054 | 11 | 0.0004 | 2#3 @254 J0.87075f 14 | 0.0000
3| U.EUB‘ 0.609| 413686 | M [52.0820| 31| 0.0003 3H 847632 2| 0.0006 37 7B.535TR0.51744) 7 | 0.0000 | 2-#3 @254 J 0.87075) 14| 0.0000
7.9243 U.UUU‘ 0.000| 413686 | ) [225882| 7| 0.0012 3T €6.8997| 11| 0.0004 37 106.314Q0.51744 0 7 | 0.0004 | 2-#3 @254 § 0.87075) 14 | 0.0000
2 Beam 27579.0 | | [219.694| 11| 0.0011 34T 64.0836| 7 ( 0.0004 3HT 102.43500.40139 § 11 | 0.0004 | 2-#3 @254 § 0.67393) G | 0.0000
3 | ™ [os08[0608] 413686 M [46.9473 31| 0.0003 34 783261 2| 00005 347 746563 0.40139 | 11| 0.0000 | 243 @254 067383 9 | 0.0000
7.9248 0.000[0.000] 413686 J [216779] 7| 0.0011 347 66.1782] 11| 0.0004 347 1015880048157 | 7 [ 0.0004 | 2#3 @254 [o67383] s [ 0.0000
3 Beam 27579.0 | | [ 218133 11| 0.0011 3H 65.8461 7| 0.0004 37 102.0400 0.008E2 § 11 | 0.0004 | 2-#2 @254 § 0.20533) 14| 0.0000
3| U.EUE‘ 0.609| 413686 | M |[47.0384| 27| 0.0003 3T 78.6164| 2| 0.0005 37 7447400012156 7 | 0.0000 | 2-#3 @254 § 0.20533) 14| 0.0000
7.9243 U.UUU‘ 0.000| 413888 | J (218942 7| 0.0011 34T 85.3912| 11| 0.0004 3HT 102.2534 012156 7 | 0.0004 | 2-#3 @254 § 0.20533) 14| 0.0000
4 Beam |27579.0| | |218345) 11 0.00m 347 657079 7| 0.0004 347 102079 0.02243 | 11| 0.0004 | 23 @254 [ 018831 14| 0.0000
3 | ™ [os08[o60s] 413686 M [47.0648] 27| 0.0003 347 785252] 2| 0.0005 347 744518 0.08534| 7 [ 0.0000 | 2#3 @es4 fo.18831] 14 0.0000
7.9248 D.DUD‘ 0.000| 413686| J [218.848) 7| 0.0011 3H 65.4080| 11| 0.0004 T 102.23000.08534§ 7 | 0.0004 | 2-#2 @254 | 0.18831) 14 | 0.0000
5 Beam 27579.0| | [218.083| 11| 0.0011 3T 65.8145 7| 0.0004 37 102.05300.04346 § 11 | 0.0004 | 2-#3 @254 § 0.17156) 324 | 0.0000
3| U.EUE‘ 0.609| 413886 | M |[47.0149| 27| 0.0003 34T 78.6701 2| 0.0005 3HT 74.454200.08757§ 7 | 0.0000 | 2-#3 @254 § 0.17156) 34 | 0.0000
7.9243 0.000]0.000] 413886 J [218857| 7| .oont 347 65.5192| 11| 0.0004 347 102233008757 | 7 [ 0.0004 | 243 @254 017156 34 | 0.0000
[] Connect Madel View Result Yiew Option
[ SelectAll |[ Unselect All |[ Re-calculation | @Al © 0K © NG
[ Graphic,, |[ Detal.. |[Summary.., ]-
Option for Detail Print Position UDdate Rebar Copy Table

Design Result Dialog Box

[25 MIDAS/Text Editor - [App2.res] E=nEERE=E|

2 File Edit View Window Help -5 %
sHdSRE E | #a =R wb A -F || & 5

00225 j

00227 (3. Check torsion to neglect torsion effects, -

00228 - Tu = o

00229 -, phi =

00230 -ohop = D D'?SD ne,

00231 - pp = 1000

o023z - Tu,lin = Dh\*(SURT(fc)*(Acp 2/pep)) = 1.6724 kH-n.

00233 = Tu = Tu, lim -—=+ Consider torsion effects.

00234

00235 [ Compute reauired shear reinforcenent,

00238 . dpplied spacing s = MIN[ d/2, 24 in] = 0.118 m,

00237

00238 { 3. Check cross section limit,

00235 - = 0.7190 m.

00240 - 0,037 w2,

00241 - Sxhoh = 0.0269 n"2.

00242 -

00243 -ov E\SVU/(DW*EI))“Z + éTu*Dh/U Siehoh™23)72) = 378.4735 KPa.

00244 -, w2 = phis(¥o/(bwsd) + 8.0+50RT(1c)) = 32704716 KPa.

00245 vl < vz ---> Section is good,

00248

00247 { ). Compute required torsional transverse reinforcement. (Avl= 7.0968e-005 w™Z2.)

00248 - Tu = 1.9305 ki-m. (LCB = 1)

00249 -, theta = _ 45,0000

00250 -, dtreq = Tuf(Z*phi*Au*fv;*cutétheta)) = 0.0001 w™2dm,

00251 =, dwreq = (Yu-phis¥e)/(phisfy=d) = 00,0000 w"24m,

00252 = i = fw +

00253 =, dwtmin = MAX[ 0,75+30RTEf o) +bw/fvs, BO+bwiiys | = 0.0002 m"2/m,

00264 - dwtreq = MA[ dvimin, Aureq+Psitren ] = 0.0002 n"2/m.

00255 -. Maxinum spacing smax = MIN[ ph/8, 12in | = 0.0899 m.

00258 -. Calculate spacing s1 = 2xbvl/Avtreq = 0.6143 m.

00257 —. dpplied spacing s = MIN[ smaw, 1. smaw¥ ] = 0.0893 m.

00258 ¥

00259

00280 midas Gen - RC-Beam Design [ ACI318-08 1 Ben 2016

00291

on2a2

00293

00284 (). Compute required torsional Inng\tudmﬁ\ reinfarcement .

00285 - Tu 1,3305 kN~

00285 -, theta 45,0000

00287 -, hlreq Atfs%*zph*(fyt/fy? (cotEtheta)) = B.3057e-005 n"2,

0288 -, hlmin (=3 RTch)*Acuf vl - (At/s)sphivtify = . 0.0003 m2.

00289 -, ditds = 25, Osbw/ = 0.0001 m”2/m.

00270 -. Calculate Al = MAK[Alreq, Almin | = 0.0003 w2,

00271 =, Maxnun spacing slmax = 0.3048 m.

00272 -. Calculate spacing sl = 0.0577 m.

00272 -, dpplied spacing 51 = MIN[sImax, s11] = 0.0577 m,

00274 hd

Kl ’

Ready Ln 266 / 273 , Col 125 NUM

Detail Report
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4. Limiting Minimum Section Size for ACI318-11/08

+ Using Limiting Minimum Section Size function, the user can choose whether to apply the minimum section size requirements provided in the design codes or not. All
boxes are checked as the default setting.

« NSCP2010 states in section 421.6.1.1 that, ” The shortest cross sectional dimension, measured on a straight line passing through the geometric centroid, shall not be less
than 300mm except for buildings or structures regulated by NSCP Volume Ill (Housing Code) and BP 220.” This allows the engineers following this design standard to use
smaller section dimensions for projects like, housing projects, etc.

« In previous versions, in order to design the sections having section size less than the prescribed minimum section size limits the users had to transfer the design forces to
midas Design+ or use excel sheets. In the new version, user can uncheck the box for minimum section size limits so that the program will not apply these limits for RC
structural design as per ACI 318-08 and ACI 318-11.

» Design > Concrete Design Parameter > Limiting Minimum Section Size

.midas Gen - RC-COLUMN ZAnalysis/Design Program.

Member Types Supporting Limiting

*

Minimum Section Size Limits

* .FROJECT :

% DESIGN CODE  : ACI318-08, *.UNIT SYSTEM : kN, mr T — — 5
{Note. Nonhomogenous equaticon in the code are written in U.5. Customary units in the report) L!mrtmg Minimum Section Size @

* MEMEER : Member Type = COLUMN , MEMB = g2, LCB = 2, POS = J

% DESCRIPTION OF COLUMN DATA (iSEC = 1) : Edge Column Design Code : ACI313-08

Section Type : Rectangular with Ties (RI)

Section Height (HIc) 4876.800 mm. Consider Minimum Section Size Limits

Section Depth (Hc) 250.000 mm.

Section Width (Be) 250,000 mu. i [¥] Column [¥]Brace
Concrete Cover to C.0.R. (do) 63.500 mm. :

Concrete Strength (fc) 0.028 KN/mm~2. Wall

Modulus of Elasticity (Ec)
Main Rebar Strength (fy)

Ties/Spirals Strength (fys)
Modulus of Elasticity (Es)

24.556 kN/mm~2.
0.414 EN/mm~2.

0.276 KN/mm~2. [ Ok J [ Close
199.948 KN/mm~2.

*

.DESCRIFTION OF AFFLIED FACTORS FOR DESIGN/CHECKING.

Live Load Reducticn Factor = 0.880 (Rxial)
Special Prowvisions For Seismic Design : Special Moment Frames.
—. Seismic Scale Up Factor for Shear (al) = 1.000 Design Condition z
—. Seismic Scale Up Factor for Shear (a2) = 1.000 ¥
—. Bpplied Scale Up Factor for Shear = MAX[Shear by al, Shear by a2] Design Code T ACI318-08 UNITSYSTEM : kN, mm
Member Number : 74 (PM), 59 (Shear)} - -
# BEERR PATTERN = RT - 4 - 2 - P20 Unit : mm.
______________________ Material Data : fe=0.027579, fy = 0413686, fys=027579 kN/mm"2 .
i dyi dzi Rebar Rsi Column Height  : 4876.8 mm & ¥
1 —§1.500 —§1.500 1-P20 314.16000 Section Property : Edge Column (No: 1} R e A
2 —-61.500 61.500 1-PF20 314.16000 Rebar Pattern : 4-2-P20 Ast=1256.64 mm"2 (Rhost=0.020) “I
3 61.500 §1.500 1-F20 314.16000
4 61.500 -61.500 1-F20 314.16000

250
—————————————————————— Design Results for smaller section size
a\ /a

MibAS 7 126
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5. Displaying Von Mises & Maximum Shear Stress Contour in Model View

* Von-mises or Tresca stresses can now be verified for beam elements. In the previous version, beam stress contour was provided for normal and shear
stress only. In order to check Von-mises or Tresca stress, Beam Detail Analysis function was used which allow the user to check equivalent stress for
each element one by one. In the new version, entire equivalent stress distribution can be verified using stress contour. This feature is extremely useful
to verify the stress of irregular shape steel structure.

= Result > Stresses > Beam Stresses (Equivalent)

Main Control Data (=23
Reactions _Deformati.._Forces [ETEEEy ot ] P S S -
e r— uto Rotational onstraint for Truss/Plane Stress/Solid Elemen
[Bearn Stresses(Equivalent) v] E] Von-ises Auto Normal Rotation Constraint for Plate Elements
2.5638%+004
Load Cases/Combinations 2.3308Le+004 Tension / Compression Truss Element (Elastic Link / Inelastic Spring)
2.09773e+004
[CBS: sLCB3 V] E] 1-B6a65=+004 Number of Iterations/Load Case 20 =
1.63157e+004
Step Loasedseran Convergence Tolerance 0.001
1.16541e+004
Stresses 9.32335e+003
i 6.992562+003 Consider Section Stiffness Scale Factor for Stress Calculation
() Normal @ Von-Mises 4.661772+003 O
() Tau_xy Max-Shear 2.33097e+003 Transfer Reactions of Slave Nodes to the Master Node
() Tau_xz Princ. (max) it i i
() Princ. (min)
Position
@ Maximum = [ OK ] [ Cancel ]
Gy t2)

1 2(+y,42) .
5|||e Main Control Data
35: s1cBE
E ¢ 1e8 19 s 2 188 2 1 gaim 2z | 1 gal 2
4 ¥ 3 MIN : 2166 10 5 I Y ;
T e e woa 1 affin iz 13 ] 16 | 11 12 1a19] pr
UNIT: tonfimt sn0
DATE: 10/27/2015 SHe I_'V 9 EI—'V 1""’ S BOf--Y
VIER-DIRECLICN 1afh518 17 17 18187 21
xi-0.e08 5 ! 1
4187 3 4 T27.23 Ed 473
Type of Display e Aot Angle Channel H-Section T-Section
[¥] Contour [ Snpﬁmm [ 18 8z 1 1 ggmm 2
[ Values o <] Result-[Beam Stress(Equivalent)] - @ % il & e : , samn 2 |
com Secton Normal Tawc Von-Mises \iax-Shear Princ.(max) Princ.(mn) | - t. i 2 e Y
) Position (tonfine) (tonfine) (tonfire) (tonfin?) (tontin?) (tontie) tontiy | [ sqpis ywrabe | afls afi2 méy .
[] animate [ 5 ; - o 55| [[ide
[Cmirrored (2 1 2 1.28T1e+000 gflie 2o ik 7 47 23 20 2127 |lzmza 25
L 1 [sLeat 1 11715e-001 | -16544e+000 | 1.2511e<000 T0555e-003 | 52773e-002 | 5.3359e+002 et 5 4 == 3
W 1[sleBl | J204 2| 35666e+003 | 378940001 |  12811e:000 |  3.5666e+003 1.78336:003 2.58600-003
) . 2[sicB1 | 4] 1] 5425361002 12576e+000 | 23745e+000 | 542506002 | 2713084002 3.60800-002 Box Fipe Double Angle Double Channel
Output Section LOG““'. 2 [sLCBT 1204] 3| 46152e+002|  1.3161e+000 3374502000 462016002 23102002 615566002
1 Cen 2slcB1 | et 1] s2ee7er0z 125760+000 | 237450+000 | 52653¢:002 |  2632Be+002 436776002 q @ 2 1
W 2|sLCB1_| et 2| 57779002 |  -13161e+000 | 25745c:000 |  5.7785e+002 | 288%4e-002 410840002
Max Al 3|sLCB1 | 91 1] -3.5576er002 279142001 5.17120-000 3.5576e-002 1.7786e-002 5.2856e-003 z
W 3|slcB1 | 31 2| 3713402 291876001 517126001 371386002 1.85686-002 5.03176-003 1.
3 |sLCB1 J[390] 1 -39385¢+002 2.7914e-001 51712e-001 3.9386e+002 1.9693¢+002 4.5024¢-003 8 YRS | 4 2
Appl 3[sLCB1 | J%0] 2| 44393e-002 | -29181e-001 5.17120-001 443830002 | 221976002 4.1257e-003
1] 2745201002 | 168866001  -3.04265-001 274526002 1.37260:002 1.19126-003
2| 28210e002 145760001 | -3.0426e-001 262100002 1.4105¢-002 1.14366-003 & = 5
1 16586001
Solid Rectangle Solid Round

Applicable Section Shape and Stress Points
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6. Material Nonlinear Analysis with Beam Elements

« Stress resultant beam model is introduced to apply beam elements in the material nonlinear analysis. Thus, not only plate elements but also beam elements can be used
for the analysis in which both geometric nonlinear effect and material nonlinear effect need to be taken into account. This feature would be useful for the nonlinear

stability analysis of U-frame steel bridges which are often simulated using both beam elements and plate elements to represent cross beams and main girders,
respectively. The previous version could not solve this type of model.

+ The von Mises yield criterion is used as the basis of the model.
+ The stress-strain curve is linear elastic/perfectly plastic (i.e. zero hardening).
« Plasticaxial force and plastic bending moment about major axis and minor axis are only calculated.

+ The coupled effect between axial force and moment is not considered.

U-frame steel bridge

= Properties > Plastic Material > von-Mises

= Results > Forces > Beam Forces/Moments

Type of Display
Contour [ [Tloeform [
[ values [ Legend [
[Janimate [.] [|undeformed
[ irrored [ o
Current Step Force
Yield Point

Plastic axial hinges in the beam elements
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7. Material nonlinear analysis of a layer in plate elements
« Algorithm of material nonlinear analysis of a layer of plate element is updated from 3-dimensional condition base (five stress components and zero transverse normal
stress and strain) to plane stress condition base (three in-plane stress and zero transverse normal stress and non-zero transverse normal strain).
Assumption of zero transverse normal strain of previous algorithm has some restrain on the in-plane deformation in a layer. Therefore, stiffness of a layer could be over
estimated in the previous version.

+ Due to this change, the results of material nonlinear analysis in this version may be a bit different from the previous versions depending on the model.

»= Properties > Plastic Material

= Analysis > Analysis Control > Nonlinear Analysis

Layered model of a plate for material nonlinearity Constitutive relation : stress resultantvs. strains

Membrane & Bending

N, Ar A, As By B, B | 53
o/ N, A, A, Ay B, B, Byllg
N Xy As As Ay By By Bglle Sy

% M X Bll BlZ Blﬁ Dll D12 D16 KX
Z, T < M, B, By By Dy, Dy Dyllk,
Thickness ? on Mxy _Blﬁ Bs Bx Dis Dy Dee_ Ky
yars j”/ 74 Integration throught thickness using simpson rule
K (AJ’Bii’Dii)z.[://z QP (L.2.2°)dz
Shear

}/XZ

Vv, % Gt
A

yz

} (G = Shear modulus, t = thickness)
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7. Material nonlinear analysis of a layer in plate elements (continued)

Update material elasto-plastic behavior in a layer

Previous version : 3-dimensional base Using integration algorithm for a Axisymmetric condition with added strain

{O'XX o, O, O, ayz,0'21=8u=0}

WUy Axisymmetric condition
1-v v .
Plate - v 1l-v .
_ - O-yy E 1 2 gyy
14 = —
o oy [ (1+v)(1-2v) 5 i Yy
O, &
XX XX O &
o (1-v) . 00 1y | oo
¥ E > w K= %
O (= 2 Yy . etr etr O, E(l—V)
o (1—1/ ) (1-v) ” c,=0¢,=0 Added strain &;," =¢;,' -—% |D,=——"—
) 2% § D,, (1+v)(1-2v)
o, 74 }/ iz - . -y
y (1-v) | ¥ Iteration for required Consition o, =0
L 2k |

Updated version : plane stress base

{O‘XXO' o,

w  Oxs 0, =0, gu;to}

Plane Stress condition

XX 1 v gXX
’ v {7
2

-. Computational method for plasticity — theory and applications Ch. 9 (DRJ Owen 2008)
-. Structural analysis of laminated anisotropic plates (James M. Whitney 1987)
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8. Triple Friction Pendulum Isolator
+ The Triple Friction Pendulum Isolator (TFPI) is now implemented. The TFPI exhibits multiple changes in stiffness and strength with increasing amplitude of displacement. It

is known that the TFPI offers better seismic performance, lower bearing costs, and lower construction costs as compared to conventional seismic isolation technology.

The properties of each of the bearing’s three pendulums are chosen to become sequentially active at different earthquake strengths. As the ground motions become
stronger, the bearing displacements increase. At greater displacements, the effective pendulum length and effective damping increase, resulting in lower seismic forces

and bearing displacements.

Gen 2016 (v2.1) Release Note

= Boundary > Link > General Link > General Link Properties

Shear Property of Triple Friction Pendulum Isolater System
Monlinear Properties
[ yrmetic of Titer Sudace
Quter Tap  Outer Bottorn  Inner Top  Inner Bottom
Stiffness (k) 4000 4000 4000 4000 kM/m
Frictional Coefficient, Slow (us)  0.06 0.04 0.02 0.0z
Frictional Coefficient, Fast (ufy  0.06 0.04 0.02 0.02
Rate Parameter (r) 1 1 1 1 sec/m
Radius of Sliding Surface (F) 05 0.5 0.05 0.05 m
Stop Distance (d) 0,08 0,06 noe noe m
«d
R ~d
=l
u = pf-(pf-ps) exp-; v=|d|
n
uf
us / .
d

OK | [ Cancel |

R4 4

RIGICE SUDER

Z

¢4 Ths | M

e oepe -+ — —|H

g w2 |y

Triple Pendulum Bearing
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8. Triple Friction Pendulum Isolator (continued)

Behavior of Triple Friction Pendulum Isolator (Sliding Regime 1) Sliding Regime [:
Uy < 1™ T
* Displaced shape
Uy = .
i g
F £ <
EN
=
g
5
r' F "‘E
wl! Avi
i, W : Axial Force
* Free body diagrams of the triple FP
lw T
F 3
. FBD L Total Displacement, u
S,
e, Force-Displacement
- %ﬁa 60
S,‘ FBD II.
e, 40
+
%o 20
:||Sz
Foile
H FBD Il Py
pd
iﬁ‘ = 0 0.qo2
S, o
o
s, =
Ry o
FBD IV. LL
F
\NT a0
Sliding occurs on surface 2 and 3 only. i
Motion has not yet been initiated on surfaces 1 and 4. Displacement (m)
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8. Triple Friction Pendulum Isolator (continued)

Behavior of Triple Friction Pendulum Isolator (Sliding Regime Il) Sliding Regime II
W < - s
i 2F,
* Displaced shape
u,—= f=—
W 8
F i i
T
5
5
2=
w 4'1?*'-'!
— oy,
. . —— Sliding Regime [
* Free body diagrams of the triple FP 5|:‘,;§ Riﬁ[
F lw Taital Displacement, u
F. FED L. Force-Displacement
S,
. —e—F=50 —=—F=100
FH
4s,F" FBD I
’-3‘\9
4» 3
t +
O t F,;g
L. 8 FBD IIl. —
,,_—‘-‘ e 2 Z
S < -0J03 0.p3
! )
o
—= - 6
, ,Lf‘ FBD IV. L
: F
. . WT
Sliding occurs on surface 1 and 3.
Motion has not yet been initiated on surface 4, and there is constant Displacement (m)
displacement on surface 2.
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8. Triple Friction Pendulum Isolator (continued)

Behavior of Triple Friction Pendulum Isolator (Sliding Regime I11)

Force-Displacement

——F=50 ——F=100 —e—F=200

2L 0
ZIY

Sliding Regime I 200

aa -
i {"m;{“drl 58
+
- F;,
¥2
i
ar =

150

12

Haorizontal Force
Force (kN)
=)

—0— Sliding Regime [T
Shiding Regimes ] - 1T

Total Displacoment, i Displacement (m)

Sliding stop on surface 3 and starts on surface 4.
Sliding on surface 1 and 4.
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8. Triple Friction Pendulum Isolator (continued)

Gen 2016 (v2.1) Release Note

Behavior of Triple Friction Pendulum Isolator (Sliding Regime 1V)

Sliding Regime IV:

T

MibAS

Fu
* Displaced shape
. —u, Fa- 3;.;1 e _’
Uy e | - :
F lW IE - o
E o W g
= W R+ B
. p —_—
i E ) Rq,, + R‘ﬁ
ol / ~
H L 2 { -
—u, I'II/U/
o —— Sliding Regime I'V
* Free body diagrams of the triple FP Sliding Regimes 1 - 111
1 :
F Toital Diisplacement, u
W FBDI. Force-Displacement
e ——F=50 ——F=100 ——F=200 ——F=250
o e 300
— L
g 9, 5. FBD IL.
200
+ 1
1 L
FED IIl. g
S 02 0f2
o
FBD IV. LOL v
-200
. . . . 200
The slider is on the displacement restrainer on surface 1. oY
Sliding occurs on surface 2 and 4, and the displacement on surface 3 Displacement (m)
remains constant.
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8. Triple Friction Pendulum Isolator (continued)

Behavior of Triple Friction Pendulum Isolator (Sliding Regime V)

Force-Displacement

——F=50 —F=100 F=200 —— F=250 —=—F=400

IfaYal
UV

Sliding RegimeV: A4
T w 2Fy|
max drd Re_]jfz +Re_g“3 _1'_
w
Z
=
= ~
o
] =
T 0
= 5
LL
-200
—o— Sliding Regime V -300
———Sliding Regimes I - IV 400
Total Displacement, u Con

JUVU

Displacement (m)
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8. Triple Friction Pendulum Isolator (continued)

TFP Shear Force-Displacement history under ground acceleration
—_—m,

1z2000.00
Bl = 2
11000.00

10000.00

S000.00

Bo00.00

7000.00

€000.00

5000.00

4000.00

a000.00

Z2000.00

i000.00

o.o0

=1000.00

Function

—2000.00

—3000.00

[0 R

—4000.00

—5000.00

—€000.00

=7000.00

—8000.00

—S003.00

-10000.00

-11000.00
-12000.00 0. Y

-0.1¢& -0.0€& 0.04
TFE_DZ (m)

T > - somary -
- /4// 4 Max:2.0722+002
- /} at  0.257

-B0.
-100. et Min:-1.£18e+002
/ as -0.204
—1z0. — et
n._,_/ * Unis:kN,m, sec

Tunetion
o

-0.2450 -0.1450 -0.0450 0_0550 01550 0.2550
Hlink_Dz_8 (m)
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9. Plotting Tangential Displacements for Erected Structures (Stage/Step real displacement)

* Real displacements of the elements which will be created in the next stage considering the rotational angle of nodes resulting form each current stage can
be calculated. This function can be used for fabrication campers for structural steel and precast concrete members.

* In order to calculate real displacements, “Initial Tangent Displacement for Erected Structures” option must be checked on in Construction Stage Analysis
Control dialog box. This function cannot be used with Include Nonlinear Analysis option.

. . . 1 2 3
= Analysis > Construction Stage Analysis Control
. . . Y
= Results > Deformations > Deformed Shape / Displacement Contour Current Step Displacement % —
at Stage 1 Su o 8,
[Reocions [CEIEET Forces stesses
T oo R
[Displacernent Contour VIQ | — 'y Sebbae @ Oemp A Seriace
T R Current Step Displacement %
Load Cases/Combinations —r— Wnberofieratons:  $ (3] Toces 001
et g s e e at Stage 2  a—
ICS: Dead Load vl [:] o] 2 e
Initial Tangent Displacement for Erected Structures - Sn
Step Last Step hd —— i i
i @ Al () Group Strt Group 1
(@ Displacement Velocity T T Current Step Displacement
Acceleration o= s ] e (et at Stage 3 % X
Absolute Acceleration laen)] | 4= ‘ 1 N
[e3D)
Components e )
(@] @ oy © oz o
CIRX @Ry ©Rrz
RW Accumulated Displacement
@ DXy © DYz © DXz
@ Dxvz

|| Local (if defined)

Type of Display

Contour [ [|Deform [.)
[[values [ [[JLegend [
[TJanmate [ [7]undeformed
[ Mirrored  [.J

|| Plate Cutting Diagram [
|| current Step Displ.

Stage/Step Real Displ.

Displacement Contour

Legend: &(a),(b): Displacement at the point (a), stage (b)

Real disp. at the point 1: 11+ 812+ 613
Real disp. at the point 2: 621+ 622+ 623
Real disp. at the point 3: 631+ 632+ 633

Net disp. at the point 1: 511+ 12+ 613
Net disp. at the point 2: 622+ 623
Net disp. at the point 3: 633
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10. New Section and Material Database

Cold-formed Channel, Pipe, Box and Upright section DB as per UNI (Italian standard) and SS (Singaporean Standard) has been newly implemented.

* Steel section DB as per ICHA (Chilean standard) has been added for Angle, Double Angle, Star Battened Angle, I-shape, Channel, Double Channel and
Lipped channel.

Cold-formed material DB as per EN10326, EN 10149-2 and EN 10149-3 has been newly implemented.

= Properties > Section Properties

= Properties > Material Properties

Section Data == Section Data = Section Dato ==
DB/User | value | SRC | Combined | Tapered | Composite DB/User | value | SRC | Combined | Tapered | Composite | DB/User | value | SRC | Combined | Tapered | Composite
Section ID 1 ‘ m Upright v| Section ID 1 ‘ E Cold Formed Channel '| Seea &0 S Double Angle -
Name LC-20K15K1.2 User @ 0B UNL - Name LC 150x65%20x2.3 User @ 0B o5 - Name  TL 20X82.9%8 User @ DB ICHA -
Sect, Name aon] - Sect, Name C 150x65x20x2.3] - Sect, Name -
BuiltUp Section Built-Up Section Built-Up Section
AISC10{US) AISC10{US)
H m H m A = m
B m B m e m
tw m tw m o m
Hw1l m r m & m
Hw2 m d m S = m
Bl m
B2 m
B3 m
EBf3 m
d 1 m
R NIV NP N R T - .\.“‘--W'w-rv‘\“"* P ey T e e Al M A iy, |

UNI Upright Section SS Cold Formed Channel ICHA Double Angle

J
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11. Nodal Coordinate Table in UCS

* Nodal coordinates can now be checked and modified in the User Coordinate System. This feature is useful to check or modify nodal coordinates in
inclined slab or rotated plan in Global XY plane.

* Spreadsheet format node table is compatible with MS Excel to copy, paste and modify the data. The table can be inserted into Dynamic Report.

= Node/Element > Nodes Table

[ MNodes o= @ EE
Node X'(cm) Y'{cm) L'(cm) il
1| 1250 000000 | 0000000 | 1850 000000 | :
2| 1250.000000 0.000000 | 1850.000000 —
3| -1250.000000 0.000000 | -1850.000000 '
4| 1250.000000 0.000000 | -1850.000000 I -
5 | -1250.000000 | 2570.000000 | 1250.000000 N
6| 1250.000000 | 2570.000000 | 1250.000000
7| -1250 000000 | 2570 000000 | -1250 000000
8| 1250 000000 | 2570 000000 | -1250 000000
9| -1250 000000 | 3076000000 | 1250 000000 Define User Coordinate System-(MIDASGen) =)
10| 1250000000 | 3076000000 1250 000000 s || ramdree | s | nesins |
17| -1250.000000 | 3076.000000 | -1250.000000 | XYPare | XZPane | YZPlane Thves paints
12| 1250000000 | 3076.000000 | -1250.000000 Coordnates :
13| -1250.000000 | 3540.000000 | 1250.000000 . Oridin 278509, 2004891, 1, 7R
14| 1250.000000 | 3540.000000| 1250.000000 bt onxoaks 36,7904, 0276251 S
15 | -1250.000000 | 3540.000000 | -1250.000000 ey [ eomm]e || o
16| 1250000000 | 3540 000000 | -1250 000000 *
17| -1250 000000 | 4080 000000 | 1250 000000
" aoc P R —— ke [ Activate UCS Plane [ change View Direction
| » ]\ Nodes(GCS) [ANodesfucSY « [ m. | (eaecmentos ) [ o) [y ) [ e
. .
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midas GeN |

12. Improvement on Plate Local Axis
« Using Plate Local Axis function, local axis of plate element can be aligned along with global axis or cylindrical axis (£X, XY, £Z, =R, £TH) for checking results. This function
is useful for unstructured meshes or cylindrical structure.

« In the previous version, there was no way to delete the defined local axis. In the new version, Add/Replace or Delete option can be used to re-define or delete the pre-

defined plate local axis.

= Design > Steel Code Checking
= Design > Steel Optimal Design
[Plabe Local Axis v] .-
Local Axis > e L ] S
@ Add/Replace ) Delete i s RS e el
Element Type ; Z ; : ]
Plate - 5 I :
2] [zl - f W
__)/ _)/ ,—J_é = F
Local Axis - : 32 i ol s
@ Local-x ) Local-y ’ ] e s 2z e e
Direction G o et R ] '
(@ Coordinate Dir, : +Z hd : w / T
Crigin Point 7 e 2
cr
(") Ref. Vector
0,0,0 -
[ Apply ] [ Close ]
Plate Local Axis Plate Local Axis for Round Shape Slab
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13. Improvement on Soil Pressure

« Soil pressure contours were provided on the beam, plate or solid elements representing subgrade beam, mat foundation or retaining wall. In the new version, following
improvements have been made:

v In case of inclined mat foundation, projection area can be considered. In the previous version, soil pressure was identically calculated for inclined foundation when the
soil spring was assigned along with Global Coordinate System.

v In the previous version, soil pressure was incorrectly calculated when surface spring supports were entered more than twice for vertical spring and horizontal spring
separately. Inthe new version, soil pressure and effective area by directions (Kx, Ky, Kz) are now separately stored.

v Effective area to calculate soil pressure was initialized as zero when soil stiffness is changed in Point Spring Support Table. It is now corrected calculated.

v In the new version, Modulus of Subgrade values can be checked and modified in Surface Spring Support table for compression-only type springs.

= Results > Reactions > Soil Pressure
Reactions
[Soil Pressure v]
Load C binati c] Surface Spring Support = B X
oad Cases/Combinations el ] o Local Width ; Modulus of -
(= Element| Type | Distributed Type ? Face | Edge Spring Type Group |
E] S Axis (m) Subgrade ()
CBmax: SLU-vx .4 ‘A -_" ‘ 1[PLATE | Planar(Face) Face # Comp-Only 1000.00 | Default
]'I“- - ;‘ - 2|PLATE  |Planar(Face) Face # Comp-Only 1000.00 | Default
Step “lp - 3|PLATE | Planar(Face) Face # Linear 1000.00 | Default
0 i | ™ 4|PLATE | Planar(Face) Face # Comp-Only 1000.00 | Default
|§: — - 5|PLATE |Planar(Face) Face # Comp-Only. 1000.00 | Default
Companents — di Ko ‘.“- ! ' 6 |PLATE | Planar{Face) Face # Linear 1000.00 | Default
"‘_V b > ; 7|PLATE | Planar(Face) Facs # Comp-Only 1000.00 | Default
= Y @ Fz ] _,,“'," - . 8|PLATE | Planar(Face) Face # Comp-Only 1000.00 | Default 3
2 2 ’ f F :
)V >
[ Local (if defined) > vl g [ =
v, 2= ;
)% ”‘,; il Surface Spring Support Table
) | e L E
Type of Display 4]‘»,“:-.‘ Zillfl~
> A il
[¥|contour [ [C]Deform [.) )% = illZ
y £ 1 _3 i <] Bt S St o B R
< - - SDx SDy SDz | SRx| SRy| SRz| Dampi] KX KY KZ |, | WultiLine| -
DUEH.IES [':] Legend [':] > 2 s i Node | Type | gawm) | qewm) | qewm) | qen:| g ] “ng (k) | (am?) | (ke | Direction) ar
. ‘ 1426 | Linear | 66946.690 | 65046.690 | 17189.378 [0.00 [0.00[0.00| I | 9791067| 9791067 1958213 |Dx(x) | Unsymm |1
DAmmatE E] DUndefarmed " 1427 |Linear | 83459.726 | 83459.726 | 16691.9450.000.000.00| I | 9791067 9791067 1958213 |Dx(+) |Unsymm |I
& | 1428 | Linear | 63364.530 | 63364.590 | 16672318 0.000.00(0.00| [ | 9791067| 9791067 1958213 |Dx(x) | Unsymm ||
DMiI’I’OFEd E] | o 1429 |Linear | 83306.076 | 83306.076 | 16661.215|0.00(0.00 |0.00| [ | 9791067 | $791067| 1958213 |Dx(+) | Unsymm |I
1430 | Linear 83220.490 | 83220.490 | 16644.098 | 0.00 | 0.00 |0.00 r 9791067 | 9791067 | 1958213 | Dx(+) Unsymm ||
431 |Linear | 63267.994 | 63287.994 | 16657.598 0.00/0.00[0.00| [ | 9791067| 9791067 1958213 |Dx(+) | Unsymm ||
1432 |Linear | 92114.633| 92114633 | 18422.926 0.00 000 (000 [ | 9791067| 9791067 1958213 |Dx(+) | Unsymm ||
1433 | Linear | 95801480 | 95801480 | 19160.296 | 0.00|0.00 |0.00 9791067 97910.67 | 1958213 |Dx(x) | Unsymm ||
Apply Close L
1434 | Linear | 95305652 95308.652 | 19161730 0.00 000 (0.00| [ | 9791067| 9791067 1958213 |Dx(x) | Unsymm ||
1435 | Linear 94793.280 | 94793.280 | 18958.656 | 0.00 | 0.00 |0.00 r 9791067 | 9791067 | 1958213 | Dx(+) Unsymm ||
E 1436 | Linear 89472.003 | 89472.003 | 17894.400 | 0.00 | 0.00 |0.00 r 9791067 | 9791067 | 1958213 | Dx(+) Unsymm “:\
437 |Linear | 95021.533| 95021.533 | 19004.306 0.00/0.00 [0.00| [ | 9791067| 9791067 1958213 |Dx(+) | Unsymm ||
1438 tnear—Tggoes 1211 ss6e4 721 wstza 942 000 000 000 [ [ orstoer | sra0cr | 196623 0 Upowmm |1 -
« "
Soil Pressure Soil Pressure Contour Point Spring Support Table
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1. Bolt Connection Design/Checking as per EN1993-1-1:2005

+ Following type of bolt connection can be verified as per EN1993-1-1:2005: Fin Plate (Beam and Beam connection), Fin Plate (Beam and Column connection, End Plate

(Beam and Beam connection), End Plate (Beam and Column connection), Column Splice (Bearing connection).

Once the design/checking is completed, midas Design+ provides member list, drawing and quantity table.

Design+ 2016 (v2.1) Release Note

1113 Start Page ﬂj Member EJ Member List

EJ Drawing

[ quantity

= Tools > Design+ > Steel > Bolt Connection

General

Member Name BCo1

Apply this Member to | Dwg &Reporl = |

Connection Type

Type |

Material

Fin Plate - Beam to Beam -

Supported Bear)

Beam/Column

Fin Plate - Beam to Column
End Flate - Beam to Beam
End Flate - Beam to Column
Column Splice - Bearing

Plate

Supported Beam|
Shape

¥| Use DB

Supporting Member

Position Flange Web
Shape ‘ H Section > ‘
7] Use DB |w3sK170 )
Level [ Gap
Dif. of level 5.00 mm
Gap 15.00 mm
Bolt
Material ‘FIUT
No. of supported beam 1 @2 Name ‘MZU
e 00000 i Type @ Ordinary
Countersunk
Shear (v) 100.00 KN
Shear (v2) 100.00 kil Spacing
Depth (hp2) 3.00 e Extension
Gap
Welding Division Flate
Material |53s5 - Apply Division Plat
Leq of Lenath 6.00 mm 6
| Design(F4) ” Check(F5) | | Report ... | | Apply(F3) |

i
551,688

Web

Flange

End /Fin Plate
No. per Side
Thickness

MIDASIT

Tensi
Shear

Beari

Tensi

Bearir
Sty

FEd

EHS O- Document? - Word 2 E - 0 X%
Rl foME  INSERT  DESIGN  PAGELAYOUT  REFERENCES — MAIINGS  REVIEW VW EET
Calib -lo % =i =
0 ;‘; TR A MaBbCeDc  AaBbCcDe AaBhC( "
Paste o ;,ar:v_g.vAav PR TNomal TNoSpac.. Headingl |<| Editing
Cliphaard Font 5 styl w -~
|
hl
-t &R ® %
STEEL BOLT CONNEC] . fp e
_ STEELBOLTCONNEC] H .
I
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4. Force
1) Design Forses
+ tun =05 P24, ] =46 00
i/t =-0130 < 1000
6. Check Flange Cover Plate
1) e Plate
~ Metzansion doss notoczur
L) Quantity [E=8 B =)
Section Quantity per Unit Length
Direction X Direction X Direction X Direction ¥
MName Thick Concrete Total
(mm) Rebarl Rebar2 Rebarl Rebar2 m3) Rebarl | Rebar? | Sum | Rebarl| Rebar2 | Sum ()
(mm) (mm) (mm) (mm) () (k) () () ()
Fo1 700 #8@450 - #8@450 - 0.700 0.087 0.000 0.087 0.087 0.000 0.087 0.173 %
0BHB00x400x 14 700 #3@450 = #3@450 - 0.700 0.087 0.000 0.087 0.087 0.000 0.087 0.173
OH300x300% 10x 700 #3@450 - #3@450 - 0.700 0.087 0.000 0.087 0.087 0.000 0.087 0.173
0BH800x600x 14 700 #3@450 - #B@450 - 0,700 0.087 0.000 0.087 0.087 0.000 0.087 0.173
0BHB800x400x 14 700 #3@450 - #3@450 - 0.700 0.087 0.000 0.087 0.087 0.000 0.087 0.173
0H300x300% 10| 700 #3@450 = #3@450 - 0.700 0.087 0.000 0.087 0.087 0.000 0.087 0.173
0BH300x600x 14 700 #3@450 - #3@450 - 0.700 0.087 0.000 0.087 0.087 0.000 0.087 0.173
0BH800x400x 14 700 #3@450 - #B@450 - 0,700 0.087 0.000 0.087 0.087 0.000 0.087 0.173
Steel 3 This tab show Quantity per Unit Length.
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Input Design Parameters Input Design Parameters

eSupporting and Supported Member Size
ePlate and Bolt Dimension

*Welding Information

eDesign Forces

= = = =
Check Supported Member Check Supported Member

eSupporting and Supported Member Size
ePlate and Bolt Dimension

eWelding Information

eDesign Forces

Input Design Parameters

Check Flange and Web

*Welding Check Dimension

eShear Resistance of Web
*Notch Resistance
eLocal Stability Verification

*Bolt Group Shear Verification
*Plate Bolt Bearing Verification
*\Web Bolt Bearing Verification
eShear Verification of Plate
eFlexure Verification of Plate

*Buckling Verification of Plate i B Check Thickness

eShear Verification of Web

eNotch Verification
(Local Stability Verification )

Check Connection

eConnection of Bolt Group
eShear Verification of Plate

-
Check Supporting Member

Net Tension Verification of
Flange Cover Plate

*Welding Check
eShear and Bearing Verification

Check Supporting Member

*Check Supporting Member Cover Plate Resistance

Verification

Tying Resistance

|.

eTension Resistance of Plate ) ]
«Bolt Shear Verification of Plate Tying Resistance
*Bolt Bearing of Plate

eTension Resistance of Beam Web
*Bolt Bearing Verification of Beam Web

Bolt Group Resistance

eCheck Plate and Bolts Verification

*Check Web Resistance of Supporting
Member

7

N
Fin Plate Connection Design Process End Plate Connection Design Process Bearing Connection Design Process
e ——— R ————r ——J
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2. Isolated Footing Design/Checking as per EN1992-1-1:2004
+ Isolated mat and pile foundation can be verified as per EN1992-1-1:2004.

+ Once the design/checking is completed, midas Design+ provides member list, drawing and quantity table.

= Tools > Design+ > RC > Footing
E‘i Start Page m‘i Member m‘i Member List ﬂi Drawing m‘i Quantity
General Isolated(Pile)

Member Name 0BH300x400x 1%

_ | -
— — Determine

Material How NSERT  DESIGN REFERENCES  MALINGS  REVIEW  VEEW .«_=.- FOOtin Size
Congete 25 ~ MPa i fzimﬁ a3 [cam 5 E-wle= | pln 4
Main Bar 400 ~ MPa T ’50@{ 1,200 { 500 b Wop-n- &8 W we 8 g M e
s ! ipboard 1 " Paragraph
P
Bz [ ——— I — - 9. Check One-Way Shear

(1) Calculate one-way shear (Direction X)

*© Vem =24.47kN Vi =462kN

0.00

0.00 p :K
0.00 |
g [ Load Combinations (§) ... ] il — = _i_ o Fﬂ 1-Way Shear Flexu re

|
|
|
|
g B } Vegy / Vigy =0.0547 — 0K =L 0 o ,
0. ! L.l vl Verification Verification
‘ ' 1
|
i

L 500
T

* Ves/ Vag 200530 — OK
(2) Calculate one-way shear (Direction Y)
- Vg, =24.47kN Vagy =448kN

2,200
1:5':0

10. Check Two-Way Shear

220.70 1 [ A (2) Calculate Shear at Face of Column
s ﬁ i kj | K_/I * ug=2,400mm Bp=1.117
B e 1 - Vea=1,204KP. Vaahtns =4,500KP
— A it T e a v a
D I Load Combinations (&) ... ] -4 + Vi / Vagus “D.268 — OX

(2) Calculate Shear at Distance-20

N | s
Indude Self-Weight . L -+ Uy =9,872mm B=1117

/

+ v =0.000KPa Chac 0120 i
Surcharge Load T . p=0.00191 Vaa =348KPa Pu nCh | ng
Surfaceload 000 khfm? + vea/ Vg =0.000 — OK Z'Way Shear h
Weight Density  18.00 ki/m? E (3) Calculate Shear at Distance-D Verification S ear
Height 0.00 m - u;=6,136mm v ‘f' t'
-~ erirication

Footing
we  |Isolated (Pie) -]
Depth
— Isolated { Mat :II
Column Section
) @ Ci

@) Rectangle ") Cirde — Plot Output
Ll Member List .

= File
Member Service

T | e e e |

I [For [00 | 400.00 0.00 0.00 0.00 0.00

[~ [oHsomxaoox10 | 2500 | 400.00 0.00 0.00 0.00 0.00

[~ [oBHmooxsooxt | 2500 | 400.00 0.00 0.00 000 | 35126 a !

[ |oeHa0Ox400x1 | 25.00 400.00 0.00 0.00 0.00 | -300.50 | 27-J S s — |So|ated Footi ng Design Process

[~ [oHsomxaoox10 | 2500 | 400.00 0.00 0.00 0.00 0.00

[~ [oBHmooxsooxt | 2500 | 400.00 0.00 0.00 000 | -358.57 —

[ [oBmooxe00x1 | 2500 | 400.00 0.00 0.00 000 | 47.06

« [ i - N R
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