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Enhancements

Enhancements in Civil 2024 (v1.1)

- Pre & Post processing

1. Plate Thickness Temperatures

2. Equivalent Beam Stress Results for Construction Stage Analysis

3. HL-93TDM considering 100% combined effect of two tandems as per AASHTO LRFD Vehicle Load
4. Time Dependent Material as per IRC 112: 2020

5. Response Spectrum function as per SP 268.1325800.2016

6. Stress Calculation for Part2 of Composite Section with Cracked Section option
- Design

7. Design Calculation Speed

8. Steel Composite Design as per AS 5100.6:2017

9. RC, Steel, Steel Composite, and PSC Design as per AASHTO LRFD 2020

10. PSC Design as per CSA S6:19

11. Steel Composite Design as per CSA-S6-19

12. Design of Solid web girder as per IRS SBC:2017

13. Other Enhancements

Note. Some images in this document are captured from the relevant design codes.




Civil 2024 rPre & Post-Processing

1. Plate Thickness Temperatures

+ The nonlinear temperatures in the thickness direction of plate elements can be applied for the thermal stress analysis.

« Plate Thickness Temperatures function is applicable to a composite girder which has plate elements as a slab and beam elements as a girder.

Civil 2024 (v1.1) Release Note

Load > Temperature Loads > Plate Thickness Temperatures

Tree Menu

Plate Thickness Temperatures ~le-e

Load Case Name
Temp

Load Group Name
Default

Options

Mode Element Boundary Mass

Oadd OReplace () Delete

Ref. Position
© +z (Top)
)z (Bot.)

Plate Thickness Temperatures
Initial 0 [c]
H 200 mm 7 15 Icl
Modify Delete
Noe. H T
1 0 25
2 200 15
Apply Close

hy =02m
h, =02m £

b T=12C
hy=028m | /

i Ts=0C

he = 0.32m

L Te=0C
hs = 0.2m S Te=187C

”~¥
i /T‘=-|5'C

Plate Thickness Temperatures

T=5C .

Ty=25°C

Beam Section Temperatures
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Civil 2024 rPre & Post-Processing

2. Equivalent Beam Stress Results for Construction Stage Analysis

- Equivalent beam stresses including Von-Mises stresses of the steel composite sections are now provided for the construction stage analysis.

- Steel-l (Type 1), Steel-Tub (Type 1), and Steel-Box (Type 1) are available.

Civil 2024 (v1.1) Release Note

= Results > Stresses > Beam Stresses(Equivalent)

Main Control Data

I8 Auto Rotational DOF Constraint for Truss/Plane Stress/Solid Elements
18 2uto Normal Rotation Constraint for Plate Elements

Tree Menu

Reacti...

Defor.. Forces

Tension [ Compression Truss Element (Elastic Link [ Inelastic Spring)

L=l

Mumber of Iterations/Load Case 20 = Beam Stresses(Equivalent)

Load Cases
Conwvergence Talerance 0.001 S “IL.
Step First Step ~
18 consider Section Stiffness Scale Factor for Stress Calculation s
esses

8 Transfer Reactions of Slave Nodes to the Master Node O Normal © Von-Mises
OTauxy  (OMax-Shear
O Tau_xz (O Princ. {max)

8 Calculate Equivalent Beam Stresses (Von-Mises and Max-Shear) I

|_] Consider Reinforcement for Section Stiffness Calculation () Princ. {min)
I8 Change Local Axis of Tapered Section for Force/stress Calculation Position
(O Madimum
Oiv [ gz
Q24,4
Os3@v.2 sl
q +y
Main Control D Ot
ain Control Data B | ==,
—_—————————————— O6 (N.A.+7)
O70A-2
O8N.A.+7)
Type of Display
@contour ... [JDeform
Ovalues ... @Legend
OJanimate .. (Jundeformed
(] Mirrored ...
Output Section Location
Center 3
Max Al
Elt=]

MIDAS/Civil
POST-EROCESSOR

Von-Mises
1.64717e+01
459733e+01
.34848e+01
19913e+01
049792+01
0043%e+00
51092e+00
01745e+00

523982400
0305Lle+00
.53704e+00

N I " B SR SR S

.35687e-02

STAGE:CS3

CS: SUMMATION

FIRST

MAX : 83

MIN : &

FILE: 23 CURVED -

UNIT: kips/in®

DATE: 11/02/2023
VIEW-DIRECTION

L.

Z: 0.199

& mias/civil |

-Mises Stresses at Centroid of Steel Composite Section
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Civil 2024 rPre & Post-Processing

3. HL-93TDM considering 100% combined effect of two tandems as per AASHTO LRFD Vehicle Load

Civil 2024 (v1.1) Release Note

+ According to C3.6.1.3.1 AASHTO LRFD 2020, one hundred percent of the combined effect of the two design tandems and the design lane load should be used to investigate negative
moment and reactions at interior supports.

+ HL-93TDM vehicle load in AASHTO LRFD Load provides the option to consider the combined effect.

Define Standard Vehicular Load

Standard Mame

AASHTO LRFD Load

Vehicular Load Properties

Wehicular Load Name : HL-33TDM
Vehicular Load Type : HL-93TDM v
Dynamic Load Allowance : a %
3! Pe
: (I
B e emanas ¥
D1
Pt P2 Pt Pz
ol (I
OF oY
T 7 De ~ Ds ESTIN
Lane Support-Meg. Moment/ Reaction | Application
Mot assigned a
Assigned ab
No  Load(kips) Spacing(ft) w064 kips/ft
1 25 4 pz 26 ft
2 25 end p3 4 ft

| 8 Consider Two Tandems in Adjacent Spans |

Cancel

Apply

Vehicular Load

= Load > Load Type > Moving Load > Vehicle > AASHTO LRFD Load

i o 2Ry

1 1250

MIDAS/Civil
POST-FROCESSOR
MVLD TRRC.

MOMENT-y
-7.80274e-03
- 2.87077e-01
r-5.66351e-01
-45626e-01
-12480s+00
-40417e+00
-63345e+00
-962728+00
-24200e+00
-52127e+00
-80055e+00
-07982e+00

EEY ELEM., 11
PRRT, j-node
MRK.VREL.=
-4.2332e+02
MVMIN: MV (TDM)
MRX : None
MIN : MNone
FILE: RASHTO L~
UNIT: ft-kips
DATE: 11/01/2023
VIEW-DIRECTION

B

MibAS
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Civil 2024 rPre & Post-Processing

4. Time Dependent Material as per IRC 112: 2020

« The time dependent materials for creep/shrinkage and compressive strength as per IRC 112:2020 can be applied.

Civil 2024 (v1.1) Release Note

Add/Modify Time Dependent Material (Creep / Shrinkage)

Name :  Creep shrinkage Code:  INDIA(IRC:112-2020)

INDIA(IRC : 112-2020)

h=2*Ac{u (Ac: Section Area, u : Perimeter in contact with atmosphere)
Type of cement

() Slow setting cement

© Normal cement

(") Rapid hardening cement

Type of agaregate Basalt, dense limestone agaregates

= Properties > Time Dependent Material > Creep/Shrinkage

= Properties > Time Dependent Material > Compressive Strength

Compressive strength of concrete at the age of 28 days : 35 M/fmm2
Relative Humidity of ambient environment (40-99) : 70 = %
Motional size of member : 700 mm

Age of concrete at the beginning of shrinkage : 3 5 day(s)

Show Result... Cancel

Add/Modify Time Dependent Material (Comp. Strength) X
Name Scale Factor Graph Options
c35 1.0 [ %-amis log scale [ ¥-auds log scale
Type
0O Code (D) User s
—
BT
Development of Strength 30 il
|
Code: INDIA(IRC:112-2020) v 25
20 ,/
Mean compressive strength of concrete
at the age of 28 days (fck-+delta_f) 15 /
35 Nfmm2
10a
Cement Type(s) /
Slow Setting cement ~ 5
Aggregate Type 0
Basalt, dense imestone aggregates: 1.2 ~ 02 4 6 8 10 12 14 18 20 22 26 28
Time (day)
Redraw Graph oK Cancel

Time Dependent Material(Creep/Shrinkage)

Time Dependent Material(Compressive Strength)
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Civil 2024 rPre & Post-Processing

5. Response Spectrum function as per SP 268.1325800.2016

+ The Response Spectrum function provides the design spectrum as per SP 268.1325800.2016.

Civil 2024 (v1.1) Release Note

Generate Design Spectrum

Design Spectrum : 5P 268.1325300,2016

Region Seismidty 7
Soil Categary I
K1 Factor 0.5
kK2 Factor 1
k.3 Factor 1
k4 Factor 1
KPsi Factor 1

Max. Period : &

Design Spectral Response Acceleration

(Sec)

Cancel

= Load > Load Type > Dynamic Loads > Response Spectrum Functions

Add/Modify/Show Response Spectrum Functicns

Function Name Spectral Data Type
SP 268, 1325800.2016 © Normalized Accel. () Acceleration (Civelodty () Displacement
Scaling Gravity Graph Options
Import Fie o Scale Factor 1 32171 ftfsec? [:] X-axis log scale
Period | Spectral Data . Damping Ratio ]
(sec) (@ | e e ) : 0.05 (] ¥-anis log scale
1"[!@@!“ 0.0500
2|  0.0600 0.0950 0.12625 ]
3 0.1000 0.1250 0.11625
4 01200 0.1250 0.10625
B 0.1800 0.1250 =
6| 02400 0.1250 & 0-09625 \
Li 0.3000 0.1250 ) 0.08825
8| 0.3600 0.1042 H o0 gmeas
(&)
9 0.4200 0.0883 E‘ 006625
10| 0.4800 0.0781 \\
11  0.5400 0.0694 0.05625 Ly
12 0.6000 0.0625 0.04625
13 0.6600 0.05682 0.01 1.01 2.01 3.01 01 5.01 6.01
14l 07200 0.0521 Period (sec)
Description 5P 268. 1325800, 2016: Region=7,501=51,K1=0.50,K2=1.00,K3=1.00,K4=1.00,KPei=1.0
oK Cancel Apply

Response Spectrum Functions
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Civil 2024 Pre & Post-Processing

Civil 2024 (v1.1) Release Note
6. Stress Calculation for Part2 of Composite Section with Cracked Section option

The effect of the cracked section option has changed.

= Properties > Section Manager > Reinforcements > Cracked Section

Cracked Previous versions Civil 2024 (v1.1) ;::M....g,, s N "
Section P — Daaae BE «:: - B P
. Target Section & Element Coerdnate Ocenwod O Left-Bottom
Stress The corners of a slab section. Rebars placed at corners of a slab. T Bcusetne: i "
points of ;;iszznzzz-z "\.m‘ 21
Part 2 e rmE—— o B e S
OlroutMetod A O lrout Method
1 % P 2 1 2 Ref.Y  Centrod ¥ o
o?o o?.f. /o§o oé. .%.éo o§o
e eo. . o e o ‘o '@
40 ® 5% 7% 7

/ / t ‘1:'2 Top -ZBC n
L. 4® §o§ ° 3 ) 7. 7.3 - .

n

D an

Part Part2

Reference for Tapered Section
= 2 -
Add Modify Delete
Stresses of Calculate the stresses in the concrete, and hence Calculate the stresses in the rebars.
Part 2 zero stress value.

Mt Add

Copy Renforcements 1o,

Secton 11

662517, 44322

( @ Cracked Section . | ‘
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Civil 2024 Design

7. Steel Composite Girder Design as per AS 5100.6: 2017

Civil 2024 (v1.1) Release Note

- Steel plate girder and tub/box girder with composite slab can be designed for strength, service, and constructability based on AS 5100.6: 2017.

+ The results of the code checks can be viewed graphically, in tables and in a detailed report.

= Design > Steel Design > Design Code

Composite Steel Girder Design Parameters

Code: AS5100.6:2017 v
Capacity reduction factor
uLs
Member subject to bending for flexure 0.9
Member subject to bending for web in shear 0.9
Member subject to bending for stiffener 0.9
SLS
Member subject to bending for shear connectors 1
Ultimate Limit State
8 Flexure
@ shear
a Flexure & Shear & Torsion

for Box Girders with Longitudinal Stiffeners
B Constructibility

Serviceability Limit State
8 Crack Control of Slab

@ Longitudinal Shear

Update by Code

Cancel

X

Design Parameter

pr——————— T L]

P

~ ,,,/’/

Composite Box Girder
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Civil 2024 Design

7. Steel Composite Girder Design as per AS 5100.6: 2017

+ Toenhance local buckling resistance, longitudinal stiffeners can be positioned in both the web and the box flange.

Civil 2024 (v1.1) Release Note

= Design > Composite Design > Longitudinal Reinforcement

Section Stiffener

Stiffener Properties

* Section Stiffener

Stiffener Properties

Name L51 MName T
Type Flat ~ Type Tee ~
H 200 mm H 125.6 mm
B 20 mm B 146.1 mm
tw 6 mm
tf 3.6 mm
Modify Delete Modify Delete
Mame Type Mame Type
L51 Flat T Tee
Flat Flat
Stiffener Stiffener
Position ()Both CLeft (® Right Reference of d O Top (® Bottom Both Left Right Reference of d (® Top () Bottom

0 = NRight |1 = 0 = 0 = NLleft |2 = NRight |2 = NEBottom |3 = NTop |0 =
c | d (mm}l Stiffener |" C | d(mm)| Stiffener |* | C | d (mm}l Stiffener |" c | d (mm}l Stiffener |" C | d(mm)| Stiffener |* | C | d (mm)| Stiffener |* | C | d (mm)| Stiffener |™ | C | d (mrn}l Stiffener |"
v 500|L31 w |18625|T W |18625|T v 390 |Flat
v 800(T v 800|T v 390 |Flat
v 390 |Flat
v v v v v v v v
Cancel Cancel

Longitudinal Stiffener

MibAS
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Civil 2024 Design

Civil 2024 (v1.1) Release Note

7. Steel Composite Girder Design as per AS 5100.6: 2017

- Transverse intermediate stiffeners can be defined to increase the shear resistance of the web.

= Design > Composite Design > Transverse Stiffener

Section Manager

Mode

X
Gaces BE w o - |
Transverse Stifaner o @ Q6 ® E Grid : mm B snap {8 Same Stiffeners Data at | & j-end
1]
Target Section & Element
= L Section : 2 Transverse Stiffener
I 1 : At splice(Hogging)&Sar Web Flat
I 2 : Not at splice e
Bearing Stiffener
(_Bearing Flat
F 2 -
Stiffener Type X
Flat v
Transverse Stiffener
1O One stiffener
() Two stiffener
Fy 360 . N/mm2
Pitch 1500 mm
B 100 mm
t 20 mm
———
I
Transverse Stiffener

At splice(Hogging)&Sagging

G: 1570.8, 1255.8

SELECT

Transverse Stiffener

11/26



Civil 2024 Design

7. Steel Composite Girder Design as per AS 5100.6: 2017

- Longitudinal reinforcement can be entered into the concrete slab. Cracked section will be applied to calculate stresses for the negative moments.

Civil 2024 (v1.1) Release Note

Section Manager

X
Mode Longitudinal Reinforcement | Shear Reinforcement |
Reinforcements v @)' Q &_ @ [b i Y & snap
{8 Same Rebar Data at i & j-end
Target Section & Element Coordinate © Centroid ) Left-Bottom
= X Section : 2 [_J Guide Line : 0
I 1: At splice(Hogging)&Sa:
T 2 : Not at splice ]
Type
) Point O Line O Arc
() Cirde ) Poly Line
© Input Method A (0 Input Method B
Ref. Y Centroid ~ y 0 mm
Ref.Z  Top vz 0 mm
Num 0
Spacing 0 mm
Dia P5 %
Part v
Reference for Tapered Section
Left f. 3 Top
As 8444.520000000( mmz2
Add Modify Delete
Multi Add
Type| Num |CTC (m| Dia
1] Line -|P16
2| Line| 21| -p16
—
Copy Reinforcements to... At splice(Hogging)&Sagging G : -1720.2, 1090.3 SELECT

= Design > Composite Design > Longitudinal Reinforcement

Longitudinal Reinforcement
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Civil 2024 Design

7. Steel Composite Girder Design as per AS 5100.6: 2017

- Defining the plasticity and yield limits of the flange plates relies on categorizing the residual stress type.

+ Headed studs can be checked for the serviceability limit state.

Civil 2024 (v1.1) Release Note

Residual Stress Type

Option

© Add/Replace () Delete

a Both end parts(i & j) have the same
Residual Stress Type
BN

Residual Stress Type

= Design > Composite Design > Residual Stress Type

SR (OHR
ow (O HW
Residual Plasticity Stress Yield limit Stress
stress limit distribution (Aey) distribution
(see Notes) (Aep)
SR 10 Compression 16 Compression
HR 0 [T 16
LW, CF 8 15
HW 8 14
SR 30 Compression 45 Compression
HR 30 [T 45 L intomma st
LW.CF 30 40
HW 30 35

Residual Stress Type

= Design > Composite Design > Shear Connector

Shear Connector

Option
© Add/Replace

am

() Delete

. Both end parts(i & j) have the same
type

1|

Pitch 150
Height 125
pa |..]22
Fu ... 420

Transverse Spacing
200

Num. of Shear Connectors
2

mm

[row

Apply

Close

Shear Connector

Longitudinal Shear

o v ‘4t.}‘c

Vv
L
‘It

Head diameter

FHead height

Overall height

(after welding) Shank diameter d
min. 4 d,_

:Weld
Steel beam flange :

(a) Headed studs

bs
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Civil 2024 Design

Civil 2024 (v1.1) Release Note

7. Steel Composite Girder Design as per AS 5100.6: 2017

- Design results and detailed calculation procedures are provided in a Word format.

= Design > Composite Design > Print Result

=] Longitudinal shearMembr.doc [Read-Only] [Compatibility Mode] - Word DK Ot x =

Tub-Section not compactMemb1.doc [Read-Only] [Compatibility Mode] - Word ~ DK OITH2 0@

File  Home Insert Design Layout References Mailings Review View Help Q Tell me whatyou wantto do File  Home Insert Design Layout References

Navigation ~ % mMEMBER NAME : Steel Composite : 83 -

Mailings Review View Help  Q Tell me whatyou want to do

Navigatior v * . .
» MEMBER NAME : Steel Composite : 1-1i

Search document o - 1. Member Information Search document o - ~
1. Member Information
Headings  Pages  Resuits 1) Delilsg;f[;)dz.zoﬂ Headings Pages  Resus 1) Design Code
4 MEMBER NAME : Steel Com... o 4 MEMBER NAME : Ste... AS 5100.6:2017
1. Member Information 2) Section Property 1. Member Inform... 2) Section Property
2. Moment Capacity (y-D... Section 2-2 2. Moment Capai... 613
3. Shear Capacity (z-Dir.) 3) Material 3. Shear Capacity (... 3) Material
4. Interaction of shear & b... Steel 4. Interaction of sh.. Steel
5. Longitudinal Shear for.. f, = 320.000MPa, E = 200,000.000MPa 5. Strength of stiff... fy = 360.000MPa, E = 200,000.000MPa
6. Moment Capacity ( Ne... Concrete 6. Strength of stiff... Concrete
7, S @ty fo =32.000MP3, E. = 30,100.000MPa 7. Strength of long. fe' =32.000MPa, Ec = 30,100.000MPa
Reinforcement Reinforcement
f,y = 500.000MPa, E, = 200,000.000MPa fiy = 500.000MPa, E; = 200,000.000MPa
4) Length
4) Length ) Lengt
L =1.000m
L=1.441m

. . 5) Section Properties
5) Section Properties

t = o = t
3-@100 —t —t
s © g
S I g
¥y
© 2
o b 16
d
142875 2
==
a 216 A
+ +4
508 Steel Section Short-Term Composite Section | Long Term Composite Section
. . . . . Area 188,163.617mm? 386,823.617mm’ 236,046.609mm?
Steel Section Short-Term Composite Section | Long Term Composite Section I, 7.623030e+10mm* 1.610550e+11mm* 1.096118e+11mm*
Area 86,330.473mm? 185,951.564mm? 114,055.580mm? I, 2.857647e+11mm* 8.817447e+11mm* 4.294137e+11mm*
ly 5.686783e+10mm* 1.186307e+11mm* 8.481588e+10mm* c 1,790.000mm 1,790.000mm 1,790.000mm
I, 1.199866e+9mm* 7.080595e+10mm* 2.057163e+10mm* G 635.533mm 1,114.418mm 824.688mm
G 254.000mm 254.000mm 254.000mm Short-Term Composite Long Term Composite Section( Reinforcement )
G 905.870mm 1,522.787mm 1,185.789mm Section( Reinforcement ) g P
Short-Term Composite Area 200,227.217mm? 192,184.817mm?
5 . Long Term Composite Section( Reinforcement ) I 8.611792e+10mm* 7.966363e+10mm?
Section( Reinforcement ) “’ 32 ToTSeert Trmm 078140 11
Area 96,014.324mm? 89,558.423mm’ 2 : oL Lmm : Somm
I 6.84303%+10mm* 6.101762e+10mm* & 1.790.000mm £.790.000mm
- 5 [ 691.714mm 655.043mm
I, 7.947699e+9mm* 3.449057e+9mm*
G 254.000mm 254.000mm 2. Moment Capacity ( y-Dir., Negative )
G 1,022.345mm 947.494mm
- Mo Amerome | LB LcB
4 »
Page 10f4 1051words L4 English (United States) 31 B Display Settings B =B - 1 + 130% Page 10f3 79 words [JZ English (United States) W 0isplay Settings E = 1 + 120%

Design Repo
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Civil 2024 Design

7. Steel Composite Girder Design as per AS 5100.6: 2017

« For all design checks, demand and capacity are represented in a table format.

Civil 2024 (v1.1) Release Note

= Design > Composite Design > Design Result Tables
Positive/ M_demand| ®Mb fs fy
Eleml part Lcom Type CHK N i
35[50] |Pos  |scLCB1 |FX-MAX [OK  |785552117.3019476 - B

35J[287] |Neg - - - - V*iweb e Vv
> J[287) [Pos  |scLCB1 |MY-MIN |OK | 450953350 Elem | pat | Lcom | Twee | OHK ] ) () e
B51] |Neg  'scLCBI IMY-MIN |OK  |-176618382 G 6]  [scLCB1  |FZ-MIN |OK -13737] 13737 40853
W51 Pos - C C B 27|J[279] |scLCB1  |FZMIN [OK 12036] 12036 40853
36(J[288] |Neg scLCB1  IMY-MIN 0K 325816309 28|[43]  |scLCB1 FZ-MIN |OK -1098.1| -1098.1 4085.3
36/J288] [Pos - C C - 28(J[280] |scLCB1  |FZ-MIN [OK -10181] 10181 40853
37052 Neg  scLCB1 |MV.MIN |OK 480278107 20)[44] [scLCB1  |FZ-MIN |OK 8002  -8002 40853
371521 |Pos N N _ n 29|J[281] |scLCB1 FZ-MIN |OK -7120.2 -720.2 4085.3
37[J289] [Neg  |scLCB1 |MY-MIN |OK | 860255514 30[[45] |sclCB1  |FZMIN OK 5670  -567.0 40853
37/91289] [Pos |- C C B 30/J[282] |scLCB1  |FZ-MIN [OK 4870 4870 40853
38[[53] |Neg scLCB1 IMY-MIN |OK 840656031 31|[46]  |scLCB1 FZ-MIN |OK -2827 -2827 32877
38([53] |Pos C _ C ) 31|J[283] |scLCB1 FZ-MA |OK 2458 2458 3287.7
38/[290] [Neg  |scLCB1 |MY-MIN |OK  |-107131001 32)i47] |scLCB1  |FZ-MA 0K 3391 3391 3287.7
38/J290] [Pos - L L N 32|J[284] |scLCB1  |FZMA [OK 4167 4167 3287.7
30[[54] [Neg  scLCB1 |MYMIN IOK | 132240146 33[48] [sclCB1  |FZ-MA [OK 656.3 656.3 3287.7
054 [Pos - [ C B 33)J[285] [scLCB1  |FZ.MA [OK 7339 7339 32877
39/J[291] |Neg scLCB1  IMY-MIN |OK 150044300 34|[49] |scLCB1 FZ-MA |OK 863.2 863.2 3287.7
39/0291) [Pos |- [ E - 34|J[286] |scLCB1  |FZ-MA |OK 2408 9408 32877
83|[10] |[Neg  |scLCB1 |MY-MIN |NG  |-225504069 3550] _ |sclCB1 __ |FZMA |OK 1077.0] _ 1077.0 3287.7
83l[10] Pos - L L - 35/J[287] |scLCB1 _ |FZMA |OK 11546 11546  3287.7
83J[332] [Neg  [scLCB1 |[MY-MIN [NG  |-190746000 36/[51] |sclCB1 _ |FZMA [OK 1320018220 0 08,9
831232 [Pos |- § i - 36/J[288] |scLCB1  |FZ-MA |OK 14051 14051 40853
84/[195] |Neg scLCB1  IMY-MIN 10K 158914050 37)I52]  |scLCB1 FZ-MA OK 1440.3 1440.3 4085.3
8a[95] |Pos |- C C h 37|J[289] |scLCB1  |FZMA 0K 15204 15204 40853
840333 Neg  'scLCB1 |MV.MIN |OK  -120141403 38[[53] |scLCB1  |FZ-MA OK 17560/ 17580 40853
84/J333] [Pos - L i B 38/J[290] [scLCB1  [FZ-MA |oK 1838.1| 18381 40853
85106) Neg  scLCB1 MVMIN |OK 101631624 30|54] [scLCB1  |FZMA [OK 20208]  20208] 40853
8519 |Pos |- C N B 39/J[291] |scLCB1  [FZ-MA 0K 21009 21009 40853
85(J334) [Neg  |scLCB1 |MY-MIN |OK | -765269486 83[10] [scLCB1  |FZMIN [OK 26104| -26194 40853
85334] Pos - [ C - 83)J[332] [scLCB1  |FZ-MIN |OK -25391|  -2530.1 40853
86|[97] |Neg  |scLCB1 |MY-MIN |OK 538011914 84/[95] |[scLCB1  [FZ-MIN |oK 23002 -23002 40853
8697 Pos |- L i - 84/J[333] [scLCB1  |FZMIN 0K 22190] 22199 40853
80,4335 [Neg  'scLCB1 |MYMIN |OK 324642625 85/96] |scLCB1 _ |FZ:MIN |OK 19372 19372| 40853
- ? ity / 85/J[334] [scLCB1  |FZMIN |OK 18570] -1857.0 40853
<> \Moment capacity 86[I97] |scLCB1  |FZ-MIN [OK 18322 18322 40853
86/J[335] |scLCB1  |FZ-MIN |OK 17519)  -17519 40853
371[98] scLCB1 FZ-MIN |OK -1559.5| 15595 32877
Al waas [_liAma o aann lmas Ty Ty Annm

«|» \Shear capacity/
Design Result Tables
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Civil 2024 Design

7. Steel Composite Girder Design as per AS 5100.6: 2017

- For all design checks, demand and capacity can be represented in a diagram format.

Civil 2024 (v1.1) Release Note

Steel Composite Design Result Diagram

Steel Composite Design Result D ~

Load Combination
ALL COMBINATION

Components
Uitimate limit state
Capacity
() Moment capacety
© shear capacity
() Interaction of shear and bending
() Longitudinal Shear

Strength of stiffened flanges

() Yielding of flange plate

Ostlrengih of longitudinal flange
stiffeners

Strength of stiffened webs

() Yielding of web panels

O&Jddlng of web panels

() Longitudinal web stiffeners

Serviceability limit state
() Longitudinal web stiffeners

() Serviceability
Positive Negative
Compact Not compact
Top Bottom

Slab/Rebar

Criteria Diagram
color [l ik 2

Diagram Option

a3

= Design > Composite Design > Steel Composite Design Result Diagram

Hiroscs  HIR:

Shear force vs shear resistance

& start Page. [ miDAs/Civil | [ Moment capacity |

Design Result Diagram
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8. RC, Steel, Steel Composite, and PSC Design as per AASHTO LRFD 2020

 RC, Steel, Steel Composite, and PSC Design function as per AASHTO LRFD 2020 has been updated.

+ The design report provides Sl and US unit options.

- The design report of RC is now generated in Word format, which is faster than text format and enables the user to change the report style with ease.

Civil 2024 (v1.1) Release Note

= Design > RC, Steel, and Composite Design

= PSC > PSC Design

Manipulation of Construction Stage Load Case
Ocsonly O sT4cs
€5 : Construction Stage

O sTonly
ST : StaticLoad Case

| Load Factor : 0.5

Consider Orthogonal Effect (100 : 30 Rule)
Set Load Cases for Crthogonal Effect...

Resistance factor for axial comp.{Phi_c)

Resistance factor for flexure (Phi_f)

18 Mn<=1.3RhMy in Positive Flexure and

18 Post-buckiing Tension-field Action for 5

() Stress Relieved Tendons

() Prestressing Bars

[ Principal Stress by Construction Stage

(] Principal Stress by Service Load Combinations
(Max Shear)

o Load Combination

Design Code : AASHTO-LRFD20 ~
C;dE 55‘““8 @ ® Strength Resistance Factor
Steel Congete SRC Steel Composite
Resistance factor for yielding (Phi_y) Input Paramaters
Design Code : AASHTOARFD20 ~ Tendon Type Carrosive Condition
Resistance factor for fracture(Phi_u
k] © Low Relaxation Tendons O severe (O ModerateMild

Flexural Strength

Moment Redistribution Facter for Beam :

| oK

Automatic Generation of Load Combinations X Compaosite Steel Girder Design Parameters x
Option PSC Design Parameters %
© add ) Replace (8 Add Envelope Code :  AASHTO-LRFD20

Load Modifier : L Resistance factor for shear(Phi_v) Exposure Factor for Crack Width Ocode O strain Compativilty
~[FlLoad Factors for Permanent Loads (Yp) Resistance factor for shear connector (Ph O Class1(1.0)
- Construction Type
[T seismic Load Combination lass TT (0.
Resistance factor for bearing{Phi_b) ou - ) Segmental O Hon-Segmental :
Live Load = Steel Design Code
Load Case ; MVL Girder Type for Box/Tub Section
Single Box Sections | Output Paramaters Concrete Design Code
O sing [+] Design Code : AASHTO-LRFD20(US) ~

Load Case Factar add 18 Consider St.Venant Torsion and Distorl At Construction Stage/Service Loads
[ stress by Construction Stage Design Code : AASHTO-LRFD20(US) [C) all Beams/Girders are Laterally Braced
Modify Option For Strength Limit State Check Beam/Column Deflection
B openci A6 for Negative Hesare Ree) [T stress by Service Load Combinations [ Apply Spedial Provisions for Seismic Design | 4
Delete Dpe!
J NonCompact Sections [ stress in Prestressing Tendons (I Consider Axial-Moment Interaction for Flate Coluri oK

LRFD BRIDGE
SIGN

T—

o | Steel Desig
— o

I8 shear Connectors, Longitudinal Stiffeners, Bearing Stiffener

Cancel

Composite Steel Girder Desi

| 8 indude Normal Stress due to Torsional [ Principal Stress by Service Load Combinations
Load Factor for Settlement : 1 (Max Torsion)
[ structural Plate Box Structures(Metal Box Culverts) Design Parameters [ Crack Check
Live Load Factor for Service ITT : 03 @ strength Limit State-Fiexure ete Design
Condition for Temperature 18 strength Limit State-Shear ‘
(O Deformation Check © 4l Other Effects 8 Service Limit State =
18 constructibility T
Cancel —— ; ;

@ Fatigue Limit State ressed Girder Design

DE
SPECIFICATIONs
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9. PSC Design as per CSA S6:19

+ Thereinforcementangle & is considered in the Interface Shear Transfer function as per 8.9.5.1and 8.9.5.4, CSA S6:19.

Civil 2024 (v1.1) Release Note

View Structure Node/Element Properties Boundary Load

C5A-56-19 ~|| ERPsC Design Material A Interface shea g =
D

3 Parameters & Design/Output Position -
Perform  Exce
53 PSC Segment Assignment Design Repe

Interface Shear vl
Option
© AddReplace ) Delete

g 50t end parts{ &) have the same
interface shear

r| o]
surface Classification(8.9.5.2. 1)

© Intentionally roughened

() Not intentionally roughened

O Monolithically
Interface Shear

Bvi 0 in
Avf 0 in?jn
Fy 0 Kipsfin?

Close

= PSC > Design Parameter > CSA-56-19

CSA S6

8.9.5 Interface shear transfer

8.9.5.1 General

A crack shall be assumed to occur along the shear plane and the relative displacement shall be considered
to be resisted by cohesion and friction maintained by the shear-friction reinforcement crossing the crack.

In lieu of more detailed calculations, the shear resistance of the plane, v, may be calculated as @. (¢ + po),
but v shall not exceed 0.25¢_f/ or 6.5 MPa. c and y shall be as specified in Clause 8.9.5.2 and ¢ shall be as
specified in Clause 8.9.5.3.

8.9.5.3 Value of o
The value of gin Clause 8.9.5.1 shall be calculated as follows:

N
o =p,f, +E
where
A
Py A

9) Interface Shear
= Factored interface shear stress (V;)

Vi = Vif(bedd = 3323 (MPa)
where, v, = 2030154 (kN)
b, = 200.00 (mm)
d, = 204559 (mm)

= Interface shear resistance without shear-riction reinforcement (v _conres)
Vi = @.ctyNAL) = 0.375 (MPa)
Interface shear resistance shall not exeed 025 @, f. or 6 5Mpa.
Ve = 02505 = 2878 (MPa)
Vay | = 6500 (MPa)
THErefore, v, coc e = 0.375 (MPa)
[IAp— = 0375 (MPa) =< =
. Shear-frction reinforcement is required.
reinforcement (Vi ruoercene)

it DoAc+ yip, TNIAL)) 7.65 (MPa)

3 5 ATTOTETERd 0.25 . F. or 6.5Mpa.
Vo = 0250.f. = 3878 (MPa)

3323 (MPa) NG

Ve | = 6500 (MPa)
Therefore, Vi rmrcenet = 3.878 (MPa)
Vei_reinrcmmenn = 3878 (MPa) =z V= 3323 (MPa) OK

CSA S6

8.9.5 Interface shear transfer

8.9.5.1 General

A crack shall be assumed to occur along the shear plane and the relative displacement shall be
considered to be resisted by cohesion and friction maintained by the shear-friction reinforcement
crossing the crack. In lieu of more detailed calculations, the factored shear resistance of the plane shall
be computed from

Vr = A1 e (C + o) + ¢s pu fy cosay

where the expression A1 ¢ (c + po) shall not exceed 0.25¢, f! or 6.5 MPa.

8.9.5.4 Values of ¢ and p,
The value of o in Clause 8.9.5.1 shall be calculated as follows:

o = p,f,sina, + N
A!V

where
A
YA

v

9) Interface Shear
+ Factored interface shear stress (vs)

Vi = Vi / (bedd) = 3.323 (MPa)
where, b, = 300.000 (mm)
ds = 2045592 (mm)

+ Factored interface shear resistance without shear-friction reinforcement (v, oo ee)
Vit = MO.(ctpNk) = 0375 (MPa)
Interface shear resistance shall not exeed 0.25 ©.f. or 6.5Mpa.

Vez = 025@.f, = 3878 (MPa)
va | = £.500 (MPa)
Therefore, Vicowee | = 0.375 (MPa)
Vi vt = 0.375 (MPa) =< v = 3323 (MPa) NG
' Shear-friction reinforcement is required.
« Eactored interfacs shearresistance ofthe plape (v.)
Vit AMB_(c+pa)+®,p, T cos g 3 7.653 (MPa)
e Oy SIaTe T OTESMpa.
= 025®. T + @ p,f cos @ = 3.878 (MPa)
Via = B5+d.pf o5 = 6.500 (MPa)
Therefore, Vi = 3.878 (MPa)
Vi = 3.878 (MPa) = v = 3323 (MPa) 0K
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9. PSC Design as per CSA S6:19

Civil 2024 (v1.1) Release Note

« The Environmental Exposure option in PSC Design Parameters function has changed as per 8.12.3.4, CSA S6:19.

+ Thetensile stress of reinforcing steel is now checked along the environmental exposure class.

= PSC > Design Parameter > CSA-56-19

P5SC Design Parameters

Design Code : CSA-56-19 e

Input Parameters

CSA S6

Tendon Type Environmental Exposure
O Low-relaxation Strand

(_) Smooth High-strength Bar
(") Deformed High-strength Bar

o Category A exposure
(_) Category B exposure

Construction Type
Flexural Strength
() Segmental
© Code () Strain Compatibility
O Non-Segmental
Reinforceing Rebar
© Epoxy-coated bars
(O Uncoated bars
Qutput Paramaters
Serviceability Limit State Ultimate Limit State
8 stress for Cross Section at a Construction Stage B Flexural resistance
{8 stress for Cross Secton at Service Load B shear resistance

Stress in Prestressing Tendons
a g B Torsional resistance

8 Frincipal Stress by Construction Stage

B Frincipal Stress by Service Load Combinations (Max Shear)

8 Frincipal Stress by Service Load Combinations (Max Torsion)

8 Control of Cracking Select All Unselect Al

Cancel

8.12.3.4 Tensile stress limits for reinforcing steel
Tensile stress in reinforcing steel produced by the governing cases defined in Clause 8.12.3.3 shall not
exceed the following limits:
a) For Category A exposure:
The lesser of
2B,
\ G,d,
or
300 MPa.
For deck surfaces of slab on girder bridges built with unshored construction that are subject to
predominantly live loads, the factor 2.8 shall be replaced by 1.6.
b) For Category B exposure:
The lesser of

|3.97E;

V ad

or

& B 5.Crack check (see 8.123.2)
In both cases, as shall be tak M Top
When bars of a different dial - The maximum Service Limit Load Combination : cLCBY90
with an area equal to the tol  _ra010red moment - M, = -20460.854 (kN-m)

- Factored axial force : Ny = 5403 (kM)

8.12.3.5 Flanges of T-be
Where the tensile zone inclu
with Clause 8.12.3.3 shall be
Clause 5.8 or over a flange w

- Parameters for Control of cracking
a, = 1.20 for Epoxy-coated bars

width exceeds 10% of the sp
portions of the flange. - Tensile stress limits for reinforcing steel

For Category B exposure:

" 391, E.
O = MIN[ o (—d y ., 300MPa ] = 300000 (MPa)
0, Oy
where, d, = 1270 (mm} - the nominal diameter of a bar or prestressing strand

- Tensile stress in reinforcing steel
In tensile rebar

) N, M, _
o = ( . - o d. ) n. = 1292153 (MPa)
In prestressing steel
) N, M, B
o = A - o d, )} n, = 420653 (MPa)

MibAS
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9. PSC Design as per CSA S6:19

- The coefficient of allowable stress based on the tendon types has changed.

Civil 2024 (v1.1) Release Note

= PSC > Design Parameter > CSA-56-19

CSA S6:14

Table 8.2
Prestressing tendon stress limits
(See Clause 8.7.1.)

CSA S6:19

Table 8.2
Prestressing tendon stress limits
(See Clause 8.7.1.)

Tendon type

High-strength bar

Low-relaxation strand Smooth Deformed
At jacking
Pretensioning 0.78fy, — —
Post-tensioning 0.801, 0.76fy, 0.75fy

At transfer
Pretensioning
Post-tensioning

At anchorage and couplers 0.70f, 0.70fy, 0.66f,

Elsewhere

0.74fy, 0.70f, 0.66fy,

Tendon type
Low-relaxation High-strength bar
. Smooth Deformed
Pretensioning
Immediately prior to transfer . -
Post-tensioning
At jacking 0.80f0, 0.76f5u 0.75f0u
Immediately after transfer
At anchorage and couplers 0.70fpu 0.70fpu 0.66fpu
Elsewhere 0.74fpu 0.70fpu 0.66fpu
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9. PSC Design as per CSA S6:19

Civil 2024 (v1.1) Release Note

+ The formula for the review of shear resistance by transverse reinforcement has changed as per 8.9.1.2, CSA S6:19.

PSC > Design Parameter > CSA-56-19

CSA S6:14

8.9.1.2 Regions requiring transverse reinforcement

Except for solid slabs, walls, and footings, transverse reinforcement shall be provided in all regions where

Vyis greater than (0.20¢,f., b, d, + 0.5¢,V,) and Tis greater than 0.25T,..

6) Factored shear resistance by transverse reinforcement (V,).

- Judgement
0.2@.10,d,+0 50V, 2403152 (kN) < Vi = 5522327 (kN)

'« Need shear reinforcing

(see 89.1.2)

- shear resistance by transverse reinforcement (V:). (see 8.9.3.5)
@,-A,-f,-d,(cotB+cota)sina
v, = —2¥ ol ) = 20425169 (KN)
s
where, s = 150,000 (mm)
a = 90.000 (deg.)
- Maximum spacing of reinforcement for shear. (see 8.14.6)
010,b,d 4V, = 9703 873 (kN) b Vo= 5522 327 (kN)
Sma = Min[0.75d,, 600(mm)] = 600.000 (mm)
s = 150.000 (MM) = Smax OK

CSA S6:19

8.9.1.2 Regions requiring transverse reinforcement

Except for footings and walls, transverse reinforcement shall be provided in regions where Ty is greater
than 0.25T,, and in regions where Vyis greater than ky Ve + V. The value of k, shall be taken as 1.0 for d
less than or equal to 300 mm, as 0.5 for d greater than or equal to 600 mm, and as —0.00167d + 1.5 for
values of d between 300 mm and 600 mm. Quantity d shall be as defined in Clause 8.9.1.5.

6) Factored shear resistance by transverse reinfercement (V).

- (see 8.9.1.2)
KV, = 4091979 (KN) > Vi = 3009777 (KN)

' where, k, = 0.500 efiective depth . d = 600mm

-*- Mo-need shear reinforcing

- shear resistance by transverse reinforcement (V). (see 89.3.5)
@A, f,-d,(cotd+cota)sina
Ve = = 9872.751 (kN)
3
where, s = 150.000 (mm)
a = 90000 (deg )
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Civil 2024 (v1.1) Release Note

9. PSC Design as per CSA S6:19

+ The formula for the angle of inclination(6) has changed as per 8.9.3.7, CSA S6:19

= PSC > Design Parameter > CSA-56-19

CSA S6:14

8.9.3.7 Determination of § and ¢ (general method)
The value of g shall be calculated as follows:

_ 0.4 1300
p= (1+1500¢, ) || (1000 +5,.)

For sections containing at least the minimum transverse reinforcement required by Clause 8.9.1.3, s,
shall be taken as 300 mm; otherwise, s, shall be calculated in accordance with Clause 8.9.3.6. The value
of a, in Clause 8.9.3.6 shall be taken as zero if f/ is greater than 70 MPa and shall be linearly equal to zero
as f{ goes from 60 to 70 MPa. The angle of inclination, &, shall be calculated as
(29 + 7000¢,)(0.88 + 5,./2500).

4) Values of g and &

CSA S6:19

8.9.3.7 Determination of f and # (general method)
The value of § shall be calculated as follows:

p= 0.4 1300
{1+1500¢,) | (1000 +s,,)

For sections containing at least the minimum transverse reinforcement required by Clause 8.9.1.3, s..
shall be taken as 300 mm; otherwise, s, shall be calculated in accordance with Clause 8.9.3.6. The value
of ag in Clause 8.9.3.6 shall be taken as zero if f! is greater than 70 MPa and shall be linearly reduced to
zero as f! goes from 60 to 70 MPa. The angle of inclination, @, shall be calculated as (29 + 7000s,).

4) Values of g and &

- Parameter that account for influence of aggregate size (see 8.9.37) - Parameter that account for influence of aggregate size (see 8.9.3.7)
S, = 300.000 (mm) A = Aume S = 300000 (mm) <A = Avmn
-Values of pand & - Values of g and 6
04 1300 0.4 1300
B = 1 1-F 1 = 0.400 B = I 1 [ 1 = 0.076
(1 + 1500, ) (1000 + S, ) (1 + 1500, ) ( 1000 + S. )
& = ( 20 + T000g )-( 088 +S./ 2500)| = 20000 {(deg) B = (29 + 7000g ) |= 48.911 (deq.)
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10. Steel Composite Design as per CSA-S6-19

- Bearing stiffeners can now be designed based on the latest code provisions. Summary report as well as a detailed excel report can be obtained.

+ Load combinations and fatigue category details for shear stud connectors have been updated to reflect the latest code provisions. Now shear studs are considered in Category S for fatigue.

= Results > Load Combination > Composite Steel Girder Design
= Design > Composite Design > Composite Steel Girder Design Parameters

= Design > Composite Design > Transverse Stiffener

N
Automatic Generation of Load Combinations X | Composite Steel Girder Design Parameters X
Option Code: CSA-S6-19 “ Update by Code
© add O Replace
Strength Resistance Factor
Code Selection Resistance factor for flexure (Phi_s) 0.95 P |
Steel Concrete SRC € Steel Composite 0.95
Resistance factor for shear (Phi_s) . 4, Bearing Stiffener [10.10.8]
Design Code : CSA-56-12 N e 04 N N N -
Resistance factor for compression(Phi_s) g RG= ss rafio of plate bearing stiffeners [10.10.8.2]
Manipulation of Construction Stage Load Case Resistance factor for tension(Phi_s) 0.35 b = 75.00 mm S width of stiffener
O ST Only O C5 Onlv O sT4C5 Resistance factor for torsion(Phi_5) 0.9 t = 20.00 mm “thickness of stiffener
ST : Static Load C CS : Construction Stai -
croadtase e e Resistance factor for reinforcement(Phi_r) 08 bit - 3.75 = 200”’:}‘ - 10.00 OK
*ELoad Factors for Permanentloads Resistance factor for shear connector (Phi_sc) 0.85
‘ Type of Load | Load Factor Resistance factor for concrete(Phi_c) 0.75 M Factored bearing resistance of the bearing stiffeners [10.10.8.2]
Max  Mn  Both Resistance factor for bearing, end(Phi_u) 0.7 @ = 0.90 resistance factorfor steel
Dead Load Ot Qo O A = 6000.00 mm? : area of stiffener in contact with the flange
Viearing Surfaces = s G;da' W e 5 F, = 400.00 MPa  :yield stress of the stiffener of flange, whichever is less
Single Box Secti Multiple Box Secti
= Define Earth Pressure e Boxsectons TSR B = 209.88 kN = = 1B0MAF, = 324000 kN oK
arth Pressure LoadType Consider St.Venant Torsion and Distortion Stresses
Passive Earth Pressure i g Option For Construction Stage W Compressive resistance of bearing section [10.10.8.3,10.9.3.7
At-rest Earth Pressure 1.25 0.80 [ Check Construction Stage Resistance @, = 0.90 - resistance factor for steel
Active Earth Pressure L7 0.80 = 2
Design Parameters A - 7876.00 mm
Besd i — Bl 1B Uitimate Limit State-Flexure F, 400.00 MPa  :yield stress of the stiffener of flange, whichever is less
Hydrostaﬁc Pressure 1.10 0.90 18 Ultimate Limit State-Shear n = 1.34 - coefficient for axial buckling resistance.
Secondary Prestress Effects L.05 0.95 8 service Limit State KL = 547.50 mm  effective column length (not less than 0.75 times the depth of the girder
18 Transverse Stiffeners, Longitudinal Stiffeners, Shear Connectors "
| = 6.46E+06 mm
18 Fatigue Limit State
Cancel roo= VIIA = 28.634 mm
E. = 200000.00 MPa - modulus of elastic of steel
. S KL R
Auto-generation of Load Combinations e R = 0272
c = 20988 KN = C. = QAR = 2899.82 kN OK
Concel

Design code & Parameter input Detailed excel report — Bearing Stiffener
MiDAS 7/2
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11. Design of Solid web girder as per IRS SBC:2017

- Detailed calculation report as well as a graphical report can now be generated for solid web steel beam sections based on IRS SBC:2017

- Design checks for I, C, Land T sections based on stress limits provided in IRS are supported.

Civil 2024 (v1.1) Release Note

= Design > Steel Design > Design Code

Steel Design Code

| Design code : s sBC o |

[] all Beams/Girders are Laterally Braced
Check Beam/Column Deflection

Lo

B Preview Window [ MIDAS/Text Editor - [Combined_Axial_C_bendingnShear.acs]
|_Pm;zNo:1 v & Pint & Print Al 4] Close [ Save (%5 File Edit View Window Help
= = =] R |
; on 5 DEESRE ‘2R 2 Af > H 42k A rBeN8% 2
’ Design Informatic " g x
Design Code IRS SBC I = [[(*]]] CHECK AXIAL STRESS.
Unit System kN, m
Member No 1 ° ; ( ). Check slenderness ratio of axial tension member (1l/r).
° [ IRS:SBC-2017 Specification 3.7 TABLE 3.1 ]
S paseme) H oo -. Lambda = l/r = 152.4 < 300.0 ---> O.K.
(Fy = 240000, Es = 205000000) °
Section Name ISWB 600 (No:1) ﬂ ( ). Permissible tensile stress (fat).
(Roted :15W8 6001 [ TRS:SBC-2017 TABLE 11 AND CL.3.7)
!-!‘ Member Length  : 8.00000 4—4 : o )
(). Calculate axial tensile stress of member (fat_cal).
2 Member Forces -. far_cal = Fxx/Area = 293.462 KPa.
Depn 000000 Weo Thicx 001120 »
Axial Foroe Fxx = 5.00000 (LCB: 1,POSJ) T Qa0 el
Bending Moments My =-160.00, Mz = 0.00000 ol et oot roiied MIDAS/Civil - Steel Code Checking [ IRS SBC ] Version 9.4.5
ares 00170 am  oooerz
End Moments Myi = 0.00000, Myj = -160.00 (for Lb) ow  osress om  ocomar
m 000008
Myi = 0.00000, Myj =-160.00 (for Ly) Der 030000
Mei = 0,00000, M} = 0.00000 (for Lz) s oocon ( ). Check ratio of axial stress (fat_cal/fat).
M ooimm fat_cal 293.4¢€2
] Shear Forces Fyy =0.00000 (LCB: 1, POSH) i kol & 0,002 € 3000 =5 O.K.
Fzz =40.0000 (LCB: 1,POSJ) fat 142056.098

eel Design Code

3. Design Parameters
Unbraced Lengths Ly =8.00000, Lz =8.00000, Lb =8.00000
Effective Length Factors Ky = 1.00, Kz = 1.00
Moment Factor / Bending Coefficient

Cry = 1.00, Cz= 1.00

4. Checking Results

Slenderness Ratio

Ur  =1524 <3000 (Memb:1,LCB: 1) RIS -
Axial Stress
fot_calfot= 293/ 142056 = 0.002 < 1.000 OK

Bending Stresses

foy_colfby = 45198/ 150000 = 0.301 < 1.000 .. OK
= Stress (
Rmax = fat_califat + foty_califoty = 0.582 < 1.000 ........ccrvcrerrrrrrrcr: OK

(el CHECK BENDING STRESSES ABOUT MAJOR AXIS.

( ). Calculate condition for Ix and Iy.
[ IRS:SBC-2017 Cl1.-3.9.1 ]
-. Ixx = 0.001 m~4.
-. Iyy = 4.702e-05 m*4.

Calculation Procedure is Applicable acccording to Code.
( ). Check Requirement of Web Stiffener.
dl

e g = 49.8 < 175.00

---> 0.K.Web Stiffener Not Required

Graphical Repo
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12. Design Calculation Speed

+ The multithreading is now applied to the design calculation.
- The calculation time has been reduced to around 40% (40 mins. -> 16 mins.) for a test model.

- Test model condition: 2844 beam elements, steel code check as per AASHTO LRFD 2017

Civil 2024 (v1.1) Release Note

= Design

Clipboard &

2. Check Axial
) =) sLcet
il
/Ny 287.283kN / 2,325 666KN = 0.124 oK
ot swenger 2600
1) Check slendemess ratio of compressive member
K
— =70936 < 200.000 —+ OK
Page 10f9 2471words [JX  English (United States) E B - ] + 80%

5 Tut 13-D Simple 2-Bay Frame _Stl [Compatibi.. DK OICHZ

B I U-~akx, X % =
W.oA-ra- A BB D

MIDAS Information Technology Co.,Ltd

MR-
Font ) Paragraph

Styles  Editing

5 Styles ~

Civil 2022 (v1.1)/ Checking

= MEMBER NAME : Column 7 W8x35 (ID: 1)

1. Member Information
1) Design Code
EN 1993-2: 2006 ( NARecemmended |

2 Material
f, = 1.711.357MPa, E = 199.348.024MPa

3) Length
L - 3gsem

4) partisl factors

Yo = 1000 Y = 1000 Yo

5) Section Properties

28

=
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13. Other Enhancements

Civil 2024 (v1.1) Release Note

Update Interface with BIM software

Revit 2024 Interface
Tekla 2023 Interface

MibAS
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