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Enhancements

Enhancements in Civil 2024 (v1.1)
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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. KDS 241431 :2018 (XX SHHAEHE H IE) 2| General Section Design X|&
8. Design Calculation Speed

9. Steel Composite Design as per AS 5100.6:2017
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11. PSC Design as per CSA S6:19

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

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

14. Other Enhancements




Civil 2024 rre& Post-Processing

1. Plate Thickness Temperatures
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Civil 2024 (v1.1) Release Note

= Load > Temperature Loads > Plate Thickness Temperatures

Tree Manu

Mode Element Boundary Mass

Flate Thickness Temperatures | oo

Load Case Name

Temp e

Load Group Name

Default e

Options

©Oadd OReplace  C)Delete
Ref. Position

© 42 (Top)
Oz (Bat)

Plate Thickness Temperatures
Initisl O el
A 20 mm T 15 g
Modfy | | Deete
No, H T
10 25 T,=25°C
2 200 15 =
hy =0.2m .
" T,=15°C
h =0.2m ;
Apply Close B = e — Ti=t2C
h;=0.28m | /
iT4=0°C
hy =0.32m
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ts=0°C
hs = 0.2m S Te=18°C

——
Ty=25°C

T oT,=15°C

Plate Thickness Temperatures

Beam Section Temperatures
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Civil 2024 rre& Post-Processing

2. Equivalent Beam Stress Results for Construction Stage A

AZEAHIGHA 2| Steel Composite SectionOfl CHEF Von-Mises S
Steel+ (Type 1), Steel-Tub (Type 1), and Steel-Box (Type 1) 0fl CHSH
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Civil 2024 (v1.1) Release Note

Results > Stresses > Beam Stresses(Equivalent)

Main Control Data

B auto Rotational DOF Constraint for Truss/Plane Stress/Solid Elements
B auto Normal Reotation Constraint for Plate Elements
Tension [ Compression Truss Element {Flastic Link [ Inelastic Spring)

Number of Iterations/Load Case 20

Conwvergence Tolerance 0.001

B Consider Section Stiffness Scale Factor for Stress Caloulation

B Transfer Reactions of Slave Nodes to the Master Node

B Caloulate Equivalent Beam Stresses (Von-Mises and Max-Shear) |
|| Consider Reinforcement for Section Stiffmess Calculation

B change Local Axis of Tapered Section for Forcefstress Calculation

o ]

Main Control Data

+« Defor.. Forces

Beam Stresses(Equivalent)
Load Cases
CS: Summation
Step FirstStep

Stresses
() Normal © von M

Stresses i85

~

ises

(OTauxy  (O)Max-Shear

CiTauxz CIPrinc.

max)

CIprinc.

min)

Position
() Maimum
Oty
O2(.+7)
O30y,
C4y,2)
Os5(vay)
16 (A )
O7MNAZ)
Cre (A7)

Type of Display

Bcontour ... [Joeform
[Cvalues ... ELegend
[Clanimate ... [)Undeformed:

[ Mirrored ...

Qutput Section Location
I | Center
Max All

Apply

i css

e —

4 B statpage. [ mias/cwal |

Von-Mises Stresses at Centroid of Steel Composite Section

MIDAS/Civil
POST-PROCESSOR

BE2ZM STRESS (EQUIV.)
Von-Mises
1.64717e+01
1.498783e+01
1.34848e401
1.19913e+01
1.0457%e+01
5.0043%+00
7.51082e+00
€.01745=+00
4.52398e+00
3.03051e+00
1.53704e+00
4.35687e-02

STAGE:CS3

£5: STMMATION

FIRST

MEX : €3

MIN : €

FILE: 23 CURVED ~

ONIT: kips/in®

DATE: 11/02/2023
VIEW-DIRECTION
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Civil 2024 pre & 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.

- H-93TDM vehide load in AASHTO LRFD Load providesthe option to consider the combined effect.

Define Standard Vehicular Load

Standard Name

AASHTO LRFD Load

Vehicular Load Properties

Vehicular Load Mame : HL-53TDM
Wehicular Load Type ¢ HL-23TDM i
Dynamic Load Allowance : 0 5
P T2
i | |
O 2 ¥
D
1 Pz 25 Pz
ol | -
(b) t ............................ ‘."
I } I |
D1 Dz ~ D3 ot
Lane Support-Neg. Moment/ Reaction | Application
Mot assigned a
Assigned a'b
Mo Loadikips) spacing(ft) w084 kips/ft
1 25 4 pz = ft
2 25 end p3 90 ft

| B Consider Two Tandems in Adjacent Spans |

OK. ] Cancel

Vehicular Load

l_;'i' Base

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

1
1t

T 1250
1250
1 12.55

k:‘;
i

=

MIDAS/Civil
EOST-PROCESSOR
MVLD TEAC.

MOMENT-y

~7.802742-03
~2.87077e-01
+ 5.66351e-01
o 2. 45626201
-1.12450=+00
. 104172400
683452400
562722400
.24200e+00
.52127e+00
800552400
.075822+00

[

i

=

—

(1]

4]

5]

wa

EEY ELEM., 11
PRRT, j-node
MRX.VRAL.=
-4.2852e+02
MVMIN: MV (TDM)
MRX : None
MIN : None
FILE: RRSHTO L~
UNIT: ft-kip;
DATE: 11/01/2023
VIEW-DIRECTION

L
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Civil 2024 pre & 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

Properties > Time Dependent Material > Creep/Shrinkage

Properties > Time Dependent Material > Compressive Strength

Add/Maodify Time Dependent Material (Creep / Shrinkage)

Add/Modify Time Dependent Material (Comp. Strength)

X
Mame Scale Factor Graph Options
Mame:  Creep shrinkage Code:  INDIA{IRC:112-2020) cas 1.0 Olnsissigsci B
INDIA(IRC ; 112-2020) Type
: : O code () User
Compressive strength of concrete at the age of 28 days : 35 M/mm2 35 ==
[
..--"""-—'
Relative Humidity of ambient environment {40-99) : 70 %% Developmenit of Strength 30
|
MNotional size of member : 700 mm Code: INDIA(IRC:112-2020) w e /
h=2%Ac/u (Ac: Section Area, u : Perimeter in contact with atmosphere) /
20
Type of cement Mean compressive strength of concrete a
O | : at the age of 28 days (fck+delta_f) S /
Slow setting cement I N2
© normal cement -
= % 1ad
() Rapid hardening cement Cement Type(s) /
Age of concrete at the beginning of shrinkage : 3 Slow Setting cement w 5
Type of aggregate Basalt, dense limestone aggregates w Aggregate Type o
. . — — Basalt, dense limestone aggregates: 1,2 w o2 4 ¢ & 101z 14 18 20 22 26 28
: = PR AT AT i Time (day)
Show Result... Cancel Apply [ Redraw Graph oK Cancel
L

Time Dependent Material(Creep/Shrinkage)

Time Dependent Material(Compressive Strength)

Mibns
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Civil 2024 Pre & Post-Processing Civil 2024 (v1.1) Release Note

5. Response Spectrum function as per SP 268.1325800.2016

- The Response Spectrum function providesthe design spectrum as per SP 268.1325800.2016.

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

Generate Design Spectrum » I Add/Modify/Show Response Spectrum Functicns X
Function Name Spectral Data Type
Design Spectrum : P 268,1325800.2016 ~ Sp 758, 1325800, 2016 © Normalized Accel, () Acceleration () velocity () Displacement
| Scaling Gravity Graph Options
Design Spectral Response Acceleration - Import File © 5cale Factor 1 32.171 ftjsec? (] ¥-auis log scale
: iy B : . = Damping Ratio
Region Seismicity 7 b F::ggz;j Sped{;i Data | () Maximurm Value 0 g i (] ¥-axis log scale
Soil Category [ e [ 1 m 0.0500 <
. 2| 0.0600 0.0950 Glanak B =
K1 Factor 0.5 3| 0.1000 0.1250 0.11625 | ] | ]
4 0.1200 0n1250
0.10625
RTINS ! 5| 01800 0.1250 L — | [ | |
K3 Factor 1 6] 0.2400 0.1250 e \
7 0.3000 01250 o 0.086254— ]
K4 Factor i 8| 0.3600 0.1042 i 0.076251 l‘ —
9 0.4200 00892 u ~
KPsi Factor i : 10| 0.4800 0.0781 & B-H06R \
11]  0.5400 0.0694 0.05625 ¥
12 0.6000 0.0625 0.04625
13 06600 0.05F2 0.01 1.01 2.01 3.01 4.01 5.01 6.01
Max, Period : @ (5ec) [ 14l 07200 0.0521 Beriod (sec)
Description SP 268.1325800.2016: Region=7,50il=51,K1=0,50 K2=1.00,K3=1.00,K4=1.00,KPsi=1.0
Cancel | oK Cancel Apply

Response Spectrum Functions
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Civil 2024 pre & Post-Processing

6. Stress Calculation for Part2 of Composite Section with Cracked Section option
The effect of the cracked section option has changed.

Civil 2024 (v1.1) Release Note

Results > Stresses > Beam Stresses Diagram

Cracked Previous versions

Section

Stress The corners of a slab section.
points of

Part 2

Lr— . . ‘

e e o o o o o
e o o o
4e .

Stresses of

Calculate the stresses in the concrete, and hence
Part 2

zero stress value.

* Properties > Section Manager > Reinforcements > Cracked Section
= Results > Stresses > Beam Stresses
| ]

Civil 2024 (v1.1)

Rebars placed at corners of a slab.

Calculate the stresses in the rebars.

Saction Mansger
Mode

Reinforcements

Target Section & Element
[ X Section 2
T 1 Section 1-1
I 2:Section 22

. Beass Sel=

8 snao

Copy Reinforcements to... Section 1-1

Longitudna Renforcement | Shear Reinforcement

B Seme Rebar Dota ot &jend

Coordinate Ocentroid O Left-Bottom
8 Guide Line : L in
A

Trpe

Oromt Oline Oar
Dcirce O poly Line

© InputMethod A O Input Method B
Ref.Y Centod v v O

RefZ Top - Z 0

Num 0

Spacng 0

Dia

Part

=1

Part2

Reference for Tapered Section

Left

as
Add

624
Modify

Top

Mult Addl

Type | Num | €TC(n)| Dia
1 Line -# |
2| Line 20 -#1

[o:e2517, 43z

SEECT

I 18 Cracked Section |

8 Cracked Section
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Civil 2024  Design
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Civil 2024 (v1.1) Release Note

KDS 24 14 31: 2018 =
Steel Design ~

Design Code,.

]

L=l W B

Strength Reduction Factor...
Modify Steel Material...

Bending Coefficient{Cb]...

Combined Ratio Calculation Method for Circular Section...
Steel Design Tables

Steel Code Check..
‘Perform Steel Design for General Secion...

Fg

Steel
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Excel Roport

Steel Optimal Design... Ctri-F8

i 0|68 el

=3
fnices o F=E ByTUc
azs D BEBHE BSOIAALG.

MEMB: E6-1
2sza: 8, v, A0

9@ 25

= Design > Steel Design > KDS 24 14 31 : 2018 > Perform Steel Design for General Section

v 7%

ERPERCEE TR

[CE R
- us 2s (e

Fuye-1S 653 < Frye202 389%
Fug=10157 5 P2z 32

Fut-000000 < Fre-csa 160U
Fut-000000 < Fre-2ep 43S

-mpas a8 o

My-max
)

Fr-min

Vs 21624 2 Vi SS8302

General Section with Steel Design Group

11 2A471F
X0S 22 1231 2018
1.2 99 A
5 :
H
y 3
B
1.3 98 AL
A ) 92880.000 L, (mm9 | 1233390000000 | I, (mm) | 6333170000000 |
T (om) 564405 ) 1% Vi | 9686232647106
| BT a | S ) | 15086190 | Cotmmt | 2976-] 1y BZE HE
mm - 7. om - Ko [~ 508809 1) ciny e
_=umo ghY ZE 14n 17 433121,
14750 28 2 ﬁSJ (KDS 14 31 10: 2017 433.121)
EECER] ZE = (mm) T, MPa) . (MPa) 55| W Member Type - Leit-Web
Top-Flange None 24,000 313813 230332 | 20mm 0137 D = 900000 mm
Battom-Flange 24000 373813 “Zomm o131 t = 24000 mm
Teweb Sa000] 313873 W 01 = S
Right-Web 24,000 313813 40mm Oiz — = — = 37500 = | 150D |ttt bbb i oK
t 2400
1.5 ZEoAYE HE
- 3BEAYNH 555 o714
¥ Fo (kN F, (kN) Fo (kN) [ M, (kN.m) [ M, (kN.m) | M. (kN.m) El
Fomar | 0000|8303 137 2630 8437 00w
Fomin | 6860 | T E | Eses | ieaTy | 3007|8000
Frma | 000|898 306e7| e8| 7a3e| 6580 m Viember
Frmin | 6000 | se | o | sas | aier 800 ST T e o
Foma | 000 | 8303|137 2630 e 658 SlET e
Fomin | 6800 | e e | e Bes a0
e | om0 | S16] sees| seri] e 6w e e s N A [ =
Mx-min 0.000 -34131 -12897 | -24.187 79.280 0.000 & 2400
AN e A I
Ny | G850 T3 | mes | Taie s 5e0
. : - 714, D,
AN I N I D
Mz-min 0.000 -3.490 -19.486 2382 115.288 0.000 Te

Excel Detail Report

m Member Type : Top-Flange

Left-Web

m Member Type : B

-um

e

O BUZ HE (KDS 143120:2017433283)

3120:201743.3.1.82)

m Member Type : Top-Flange

-n

| (KDS 14 31202017 433.1.83)
ttom-Flange
1.000

ogze
40
x T 20204
5 313813  x
V1-3(F /) = 1
= TRAKD = 0 Mps
600.000
T - 25000 s 057V 23204
24000
= ReReFea = 313.8128 Mpa
600.000 kE
S 25000 s Ti2Ve= = 66301
24000 F,
600.000 KE
= 25000 s 140V = 287y
24000 K
= 058F. = 18201142 Mpa
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Civil 2024  Design

Civil 2024 (v1.1) Release Note

- Stiffener 2F 22 B2 X4 HHXI0l CHEH EHIXI

= Design > Steel Design > KDS 24 14 31 : 2018 > Perform Steel Design for General Section

S0l thist SMAMM =

M1 FEE8-R) (FE138-P0)
S8 Z8 BEYA  y(mm) zimm)  ZEES MPAEEAR ¥ (mm) z(mm) | LESH (MPa)
F21@erd 17 241000 983.408 57508 2! 12241000 083408 58.146
111111, 000000 3| i2idze00 | -or4219 37722 4| 2142200 274219 -38.266

111111, 000000
- USERO MEH ZE (EEDSAMHEAE 693 21

K,L/r, 100 x ‘wErrssmeR S 1116506 = 93148 < 1200
K/ = 100 x ossssssssx ) 7303200 = 76.285 < 1200
7M. K, @ y=Of T RaTOAS
K, 7RO LR REL0AE
§ o yE0 R HIXIXIZO| (mm)
L ZS0 DR EXIXZO| (mm)
roc yEOf S O SITHE (mm)
ooz CEE ' SRE (mm)
1L, 00 - USERY B-SAH AD (ELASANREAY 6042 BT
m Member Type - Top-Flange
- UTEEA @F D0 AAE )
\ 4 ko= 0450 (7|Et SELW 7IE BOE W SEF)
e | St g x 250050 2050000
[roimves tontres 1l | RIOEG] 3126 = kv = 0450 xv— 020000 it mme
PR 1125 ¢ 1-End MEMB: E1125- gaa&e BE e w m @ Fowsart St |seessrunt| rasoe | L1 50,000 B 25000
UETA: J+xT, yaz, $YA, AG il
o s - — _
R —T T e @74, b o E6010] FHE SHXNY Z (mm)
111111, 000000 2 = A =H130020mme Lot | t ST F7A (mm)
General Section v i . iz 0 e
. 4y =SB+ 2 e ko EEEAT
& =l -l 23Ertunm cre = : EEEAS
8 s K =1sErinmt ssTe Pt F, o ST0 2USE IHUSSS (WPa)
st
- USTEX (ZHO| NN B
eRast k= 1400 (SAMD BDIO BBXSH SHE SEEU STAGM LY DA $EE 8 A2
2N S8Ta= 25 2 ; gen\!v i b 42682221 E 2050000
2 e et 1
(/:}ﬁ Sl erer Rt T mme = BB s ki s A i = 35161 AEYA
o fcenter[Len y
REENsa 251 Hlcenier g
SAUS FEMW - IFUIBFX) _ o
PU=-T.08e407 & Pr=22e+08 K H2M, b 6910 7HE SHXY = (mm)
= t o SRS FH mm)
S BAT AE (MRs)  : 2HHIFR
Effective Width Scale Factor.. 7 -~
u e & 0,803  Fry=305160 0K k| BRSAS
goem e, O o i 2105 < Fre=225.000 0K B, RTHO) SIS AU (vpa)
Daeesl =grgs - BEUS AL M IR
e - W 7406 £ Vrz=1,92e+07 0K W Member Type : Bottom-Flange
=REY =57 ==y ALt Tt SRt L - SETEX| (U0 KAE H)
for | Oys Bsansn -ZBUE FE WU K = 1400 (MAPD DHO) BASL QN I SLTT STHA 3 TN BES B A2
- Sk 0,61216 < 1,00000 0K st G ssen7, 15877 T Ve 38224047 2050000
ErEE= S Oy Dm=ens S Lb| (38224097 | rrars | lpviEl < | qugn [xwl 2090000 L | asay| ey
T gensa 251 e t 30.000 3 325,000
TR ER (M szt - 2EE EFE A (wEw)  c ABISCEX :
F=174180 = e
T Towem12,525 £ Min(F, FywESS000 0K SFM, b @ E60100 3R SHXY Z (mm)
i | v Hz Ay Evcel Report ¥ an 2 e o e R
-san ga 2 2 Bk 2 e
— 112339639 < 0,8Fy t=260,000 0K k aE3As
M E STE SAALS RITHOIZS 8 (DaV
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Civil 2024  Design

8. Design Calculation Speed
- The multithreadingS &8t &3 H4&H0| &=

- HIAE 2209 22 & HAH AI2H0l 2F 40% (40min > 16min)2= =&

- Test model =21 : 2844 beam elements, steel code check as per AASHTO LRFD 2017

Civil 2024 (v1.1) Release Note

= Design

A

D = O
Homy 3 Y
e X
D Arial : g A" P
BB I U -akx, |2 & =
Paste Styles iting
¥ R-we A A | AR a6
Cliphoard Font [} Paragraph = Styles & A
MIDAS Information Technology Co. Ltd
il 2022 (¥1.1) / Checking
| |
u MEMBER NAME : Column 7 W8x35(ID: 1)
1. Member Information
1) Design Code
EN 1993-Z 2006 | NA:Recommended )
2) Material
f = 1711357MPs E = 199 348024MP3
3) Length
L= 3.558m
4 Partial facters
Yrau = 1000 Vot = 1000 Vi 1250
5) Section Properties
T
]
Way
.
2. Check Axial
ho s sLcB1
Asiz]
My / N 267 283kN / 2325 66EKN = 0.124 OK
1) Check slandemn
KL
— = 70836 < 200000 — OK
i
Pageiofd 24Ttwords [  English (United States) BE B B - [} + 80%

Mibns
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Civil 2024 Design Civil 2024 (v1.1) Release Note

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

. Steel plate girder and tub/box girder with composite slab can be designed for strength, service, and constructability based on AS5100.6: 2017.

- The results of the code checks can be viewed graphically, in tablesand in a detailed report.

= Design > Steel Design > Design Code

Composite Steel Girder Design Parameters X
Code : AS 5100.6:2017 v Update by Code

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

3 shear

a Flexure & Shear & Torsion
for Box Girders with Longitudinal Stiffeners

B Constructibility

Serviceability Limit State
8 Crack Control of Slab
8 Longitudinal Shear

| oK Cancel

Design Parameter

MibAS 12/27



Civil 2024  Design

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

- To enhance local buckling resistance, longitudinal stiffenerscan be positioned in both the web and the box flange.

Civil 2024 (v1.1) Release Note

= Design > Composite Design > Longitudinal Reinforcement

* Section Stiffener

xI
(=]
=
=1

Section Stiffener
Stiffener Properties
Name L51
Type Flat v

|§‘
=
3

Stiffener Properties

MName T

Type

og WO

Add Modify Delete Modify Delete
Mame Type Mame Type
LS Flat T Fee
Flat Flat
Stiffener Stiffener
Position (JBath OiLeft (@) Right Reference of d (O Top (®) Bottom B Left Righ Reference of d @ Top () Bottom
" :
o = NRight |1 = o = a z Nieft |2 2 NRight |2 | Neotom |3 2 NTop [0 =]
c | tF[mm}l Stiffenar |"' C | d(mmj| Stiffener | ™ c | d[mm}l Stiffener |"‘ c I d (mm) | Stiffener |"‘ C | d (mm)| Stiffener C | d(mm)| Stiffener |™ | C | d (mm)| Stiffener |™ | C I d (mm) | Stiffener |"'
ivd 500|L51 v |18625|T v |18625|T ird 3980 |Flat
W | eo00|T @ | 800|T ¥ | 290|Fat
v 390 |Flat
" v W v " v "
Cancel Cancel

Longitudinal Stiffener
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Civil 2024 Design

Civil 2024 (v1.1) Release Note

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

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

= Design > Composite Design > Transverse Stiffener

Section Manager

b4

Mode —

Transverse Siffenier [ORCR ST Grid: 100 mm @ snap {8 same Stiffeners Data at | & j-end

Target Section & Element ! ] ] |

- X Section © 2 Transverse Stiffener
i ; ';ﬁlofr;ﬂcseéanc;gglng)&S& B web Flat ﬂ
Bearing Stiffener
[ |Bearing Hlat
K ]
Stiffener Type X
Hat v
ﬁ Transverse Stiffener
© One stiffener
() Two stiffener
Fy 360 . N/mm2
Pitch 1500 S
B 100 _mm
t 20 mm
ok Cancel
e

Transverse Stiffener At splice(Hogaing)&Sagging G:1570.8, 1255.8 SELECT

Apply Close

Graphical Report

Mibns
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Civil 2024 Design

9. 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

= Design > Composite Design > Longitudinal Reinforcement

Section Manager

o
Mode — Longitudinal Reinforcement | Shear Reinforcement |
Reinforcements ‘,_, aia &l_ @ b # co 10 Mo a8 Rebar Data at d
Same Rebar | & J-en
Target Section & Element Coordinate O centroid ) Left-Bottom
| X Section : 2 |_) Guide Line : 0
I 1! At splice(Hogging)&Sar
I 2 : Not at splice £ ea
Type
I Point O Line ) Arc
1 Cirdle () Poly Line
© Input Method A () Input Method B
Ref. Y Centroid ~ y 0 i
Ref.z  Top ad L2 mm
Num 0
Spacing 0 mm
Dia P5 v
Part b
Reference for Tapered Section
Left i Top
As £444.5200000000 2
Add Modify Delete
Multi Add
Type| Num |CTC (m| Dia
1] Line! -IP16
2| Line| 21 -P16
_—
Copy Reinforcements to... At splice(Hogaing)&Sagging G:-1720.2, 1090.3 SELECT
Apply | Close

Longitudinal Reinforcement

fIDAS
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Civil 2024  Design

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

- Defining the plasticity and yield limits of the flange platesrelieson categorizing the residual stress type.

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

Civil 2024 (v1.1) Release Note

Residual Stress Type v

Option

© Add/Replace () Delete

2 Both end parts(i & j) have the same
Residual Stress Type
1| |

Residual Stress Type

P

= Design > Composite Design > Residual Stress Type

(SR (OHR
ow (OHW
Residual Plasticity Stress Yield limit Stress
stress limit distribution (Aey) distribution
(see Notes) (Aep)
SR 10 Compression 16 Compression
HR 9 [T 16 |
LW, CF 8 15
HW 8 14
SR 30 Compression 45 Compression
HR 30 (IS 45 L |
LW.CF 30 40
HW 30 i e 35 J ;

Residual Stress Type

= Design > Composite Design > Shear Connector

Shear Connector _J

Option

© Add/Replace () Delete

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

1] |
Pitch 150 mm
Height 125 mm
Dia D 22 mm
Fu .. 420 N/mm?
Transverse Spacding

200 mm
Num. of Shear Connectors

2 Jrow

Apply Close

Shear Connector

Steel beam flange _t

Longitudinal Shear

Head diameter

—Head height

Overall height
(after welding)
min. 4 d__

L_ | | :Weld

Shank diameter d

(a) Headed studs

Mibns
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Civil 2024 Design

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

- The effective width of concrete sab, top flange, or bottom flange can be defined.

- The effective section propertiesto consider the local buckling of the flange plate are determined by the program.

Civil 2024 (v1.1) Release Note

Mode
Effective Breadth

Target Element
= X Element : 1
I G

Copy Data to...

Oa a&e BE

= Design > Composite Design > Effective Width by Shear Lag

8 same Data at | & j-end
1]

Effective Breadth
Slab 0
Top Flange a

Bottom Flange 0

P2 G :-945.29, 772.37 SELECT

mm

mm

mm

I"beff‘1

Apply Delete

Close

Effective Width by Shear Lag

'<—bo->|

Mibas
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Civil 2024  Design

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

Civil 2024 (v1.1) Release Note

- Design resultsand detailed calculation proceduresare provided in a W ord format.

Design > Composite Design > Print Result

DK O]

(=]

Longitudinal shearMemb1.doc [Read-Only] [Compatibility Mode] - Word

Review  View

Q Tell me what you want to do

File Home Insert Design Layout References Mailings Help

Navigation ~ % = MEMBER NAME : Steel Composite : 83 - i
Search document o - 1. Member Information
Headings Pages  Results 1) Design Code

AS 5100.6:2017
4 MEMBER NAME : Steel Com...

1. Member Information 2) Section Property

2. Moment Capacity (y-D... Section 2-2

3. Shear Capacity { z-Dir. ) 3) Material

4. Interaction of shear & b..- Steel

5. Longitudinal Shear for... f, = 320.000MPa, E = 200,000.000MPa
Concrete

6. Moment Capacity ( Ne...

 enesr capacity f.' = 32.000MPa, Ec = 30,100.000MPa

Reinforcement
= = 500.000MPa, E, = 200,000.000MPa

4) Length
L=1.441m

5) Section Properties

Itz = (m} H Tub-Section not compactMemb.doc [Read-Only] [Compatibility Mode] - Word DK O[T @ [m}

File: Home Insert Design Layout References Mailings Review  View Help QTeII me what you want to do Fjrsnare

Q. Share

Navigatior = X
= MEMBER NAME : Steel Composite : 1 -i
Search document o -
1. Member Information
Pages Resu »

e 1) Design Code
4 MEMBER NAME : Ste... AS 5100.6:2017

1. Member Inform... 2) Section Property

2. Moment Capaci... G1-3

3. Shear Capacity (.. 2) Material

4. Interaction of sh... Steel

5. Strength of stiff... fy = 360.000MPa, E = 200,000.000MPa
Concrete

6. Strength of stiff...

7. Strength of long... fc =32.000MPa, E; = 20,100.000MPa

Reinforcement
sy = 500.000MPa, E- = 200,000.000MPa
4) Length
L=1.000m

5) Section Properties

& §000 4
b 500 500 T
@100 — o
® g
— . {&r S
Y
© =
@ g 1%
2
142875 2
&=
oA b £
tt +t
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? N 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 Shcfrt-Tenv Composite Long Term Composite Section( Reinforcement )
G 905.870mm 1,522.787mm 1,185.789mm Section( Reinforcement )
SHOHE err COMpoaTtS i - - Area 200,227.217mm? 192,184.817mm?
s ; Long Term Composite Section( Reinforcement ) [ 8.611792e+10mm* 7.966363e+10mm*
Section( Reinforcement ) l"  iTTeceimme SR Ao TEim
-+ -+
Area 96,014.324mm’ 89,558.423mm? = i ;OOm';m 5T (fmm’:""
n ) y ,790. /790
I 6.848039%e+10mm 6.101762e+10mm c 691.714mm 655.043mm
I, 7.947699e+9mm* 3.449057e+9mm*
G 254.000mm 254.00Cmm 2. Moment Capacity ( y-Dir., Negative )
G 1,022.345mm 947.494mm LCB LcB
X Nan AMamant
4 »
Page 1of4 1051words L& English United States) £ Boisplay settings B H B - ] + 130% Pagecf3 7%0words L[4 English (United States) B8 Display Settings 2 B - i + 120%

Design Repo
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Civil 2024 Design

9. 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 ofy
Elem | pan vell icom | Type | crk [M. ; |
3550] [Pos  |scLCB1 |FX-MAX |OK  |785552117.]3019476 - -
35J[287] [Neg |- - - - V'iweb v oW
’ J[287) [Pos  |scLCB1 MY-MIN |OK  |-450953350 Leom | Twe | CHK | oy (kN)
36/[51] [Neg scLCB1  [MY-MIN |OK 176618382 1[6] scLCB1 FZ-MIN |OK -13737| 13737 40853
Bl51  Pos |- 5 C _ 27.J[279) |scLCB1 _ [FZ-MIN |OK 12936 -12936 40853
36J288] [Neg  |scLCB1 |MY-MIN |OK  -325816309 28([43) |scLCB1  [FZ-MIN OK -1098.1  -1098.1 4085.3
36/J[288] [Pos |- 8 C : 28J[280] |scLCB1  |FZ-MIN |OK 10181 -1018.1 40853
370(52] |Neg  |scLCB1 |MY-MIN |OK | -489278107 29[44] |scLCB1 _ |FZ-MIN OK -800.2| 8002 40853
a7i52)  Pos |- B ; - 29J[281) |scLCB1  |FZ-MIN OK 7202|7202 40853
370J[289) |Neg scLCB1 [m MIN 0K 660255514 30|“5] scLCB1 FZ-MIN | OK -567.0 -567.0 40853
3719[289) Pos |- - N _ 30/J[282] [scLCB1  |FZMIN OK 4870/ 4870 40853
38{53] |Neg  |scLCBi |MY-MIN |OK |-840656031 31)[46) |scLCB1  |[FZMIN OK -2827| 2827 32877
3853 |Pos - B L . 31)J[283) |scLCB1  |FZ-MA |OK 2458) 2458 32877
38[J[290) [Neg  |scLCB1 |MY-MIN |OK  |-107131001 32||[47] |scLCB1  [FZ-MA [OK 3391 3391 32877
381J[290) [Pos - 5 C _ 32|J[284] |scLCB1  |FZMA |OK 4167 4167 32877
39)(54] |Neg  |scLCB1 |MY-MIN |OK  |-132240146 33)[48] |scLCB1  |FZ-MA |OK 6563| 6563 32877
30/(54] |Pos |- 5 = = 33|J285] |scLCB1 _ |FZMA |OK 7339 7339 3287.7
300291] [Pos - : : : 34,J[286] |scLCB1  |FZ-MA |OK 9408 o408 32877
83([10] [Neg scLCB1  [MY-MIN NG .225504069 35)50]  |scLCB1 FZ-MA (OK 1077.0,  1077.0 3281.7
83j[10) |Pos - 5 C _ 35(J[287] |scLCB1  [FZ-MA |OK 11546/ 11546 32877
83[J[332] [Neg  [scLCB1 _|MY-MIN NG |-190746000 3651 sclCB1  [FZMA [OK 13250, 13250/ 40853
83332 Pos - L £ B 36/J[288] |scLCB1  |[FZMA |OK 1405.1| 14051 40853
84095] |Neg  scLCB1 |MY-MIN |OK  -158014050 37](52] |scLCB1 _ |FZ-MA [OK 14403] 14403 40853
84195 |Pos - 5 C B 37)J[289] |scLCB1  |FZMA |OK 15204 15204 4085.3
84[J[333] |Neg scLCB1 Im_m oK. .129141403 38"53] scLCB1 FZ-MA (OK 1758.0 17580 4085.3
841J[333) [Pos - B C , 38|J[290] |scLCB1  |[FZMA [OK 1838.1) 18381 4085.3
850[96] |Neg  |scLCB1 |MY-MIN |OK  -101631624 39/i54) [scLCB1  |[FZMA [OK 20208 20208 40853
850[96) |Pos - - C _ 30/J[291] |scLCB1  |FZ-MA |OK 21009/ 21009 4085.3
85\[334] [Neg  |scLCB1 |[MY-MIN |OK  |-765269486 83][10] |scLCB1  [FZ-MIN 0K -26194| 26194 40853
85J[334] [Pos - 8 i ) 83J[332] |scLCB1  [FZ-MIN |OK 2539.1| -2539.1 4085.3
86/1[97] Neg ISCLCB" lm MIN |OK 538011914 54]!95] [SCLCB" FZ-MIN |OK -23002 -2300.2 40853
86197] |Pos - 3 8 - 84J[333] |scLCB1 _ |FZ-MIN OK -22199| 22199 4085.3
86/J335) [Neg  |scLCB1 |MY-MIN |OK  |-324842625 85](96] |scLCB1 _ [FZ-MIN [OK -1937.2)  -1937.2 40853
1> \Moment capacity/ 85[334] |scLCB1 _ |FZ-MIN 0K -1857.0| -1857.0 40853
86][97] |scLCB1  |FZ-MIN OK -18322| -18322 40853
86J[335] |scLCB1 FZ-MIN |OK 17519 17519 4085.3
87)I[98] |scLCB1  |FZ-MIN |OK 15595/ 15595 3287.7
Al wanm o Amae =TT Aana s PR Anne oy
«|» NShear capacity/
Design Result Tables

MiDAS

19/27



Civil 2024 Design

9. 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 D ~

Load Combination
ALL COMBINATION

Components
Uitimate limit state
Capadty
(") Moment capacety
© shear capacity
() Interaction of shear and bending

() Longitudinal Shear

Strength of stiffened flanges

() Yielding of flange plate
 Strength of longitudinal flange
~ stiffeners

Strength of stiffened webs
() Yielding of web panels
() Buckiing of web panels
() Longitudinal web stiffeners

Serviceability limit state

() Longitudinal web stiffeners
() Serviceability
Positive Negative
Compact Not compact
Top Bottom
Slab/Rebar
Criteria Diagram

coor - mik 2
Diagram Option

T PostCs
| Steel Composite Design Result Diagram - ki

4

1

= Design > Composite Design > Steel Composite Design Result Diagram

B

I \\\\\,\,\_\,\,\,\,\,\,\,\_nmmmtmun\n\mnm,l,\,L

\\

Shear force vs shear resistance

(. startPage. [3 mipas/civil | [B. Moment capacity |

Design Result Diagram

MIDAS/Civil
POST-PROCESSOR

STEEL COMP. DESIGH

Mibns
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Civil 2024 Design Civil 2024 (v1.1) Release Note

10. 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 RCisnow generated in Word format, which is faster than text format and enablesthe user to change the report style with ease.

= Design > RC, Steel, and Composite Design

= PSC > PSC Design

Automatic Generation of Load Combinations * Composite Steel Girder Design Parameters X
Option PSC Design Parameters. X
© add O Replace 8 Add Envelope Code :  AASHTOARFD20 w
DesignCode: | AASHTOARFD20 »
C;dE 55\2@8 - o Strength Resistance Factor s - s
Steel Concrete SRC Steel Composite : I
i Resistance factor for yielding (Phi_y} bantomast s AASH 0O
Design Code ; AASHTO-LRFD20 v Tendon Type Corrosive Condition
: — Resistance factor for fracture(Phi_u 5
Maripulation of Construction Stage Load Case i O Low Relaxation Tendons O severe ) Moderate Mid
O sTonly O cs only © sTHCS Resistance factor for xial comp. (Phi_c) (O Stress Relieved Tendons
ST : Static Load Case CS + Construction Stage Resistance factor for fexure (Phi_f) (O Presiressing Bars Flexural Strength
Load Modifier : 1 Resistance factor for shear(Phi_v) Exposure Factor for Crack Width O code (O strain Compatibiity
=[Htoad Factors for () Resistance factor for shear connector (Ph O Class1(1.0) ko T
[T seismic Load Combination A (O Class 11 (0.75)
? i Resistance factor for bearing{Phi_b) . ) segrients! © NorSegmentsl re—
L, . teel Design e
3 ML Girder Type for Box/Tub Section
|
0.5 (_single Box Sections ©|  Output Paramaters Concrete Design Cede ,
i ) Design Code : AASHTO-LRFD20{US)
Factor aid I8 Consider St.Venant Torsion'and Distor{ At Construction Stage /Service Loads
(T stress by Construction Stage Design Code : AASHTO-LRFDZO(US) [ All Beams/Girders are Laterally Braced
Madify Option For Strength Limit State : Check Beam/Column Deflection
B i A6 o N S ") Stress by Service Load Combinations [ Apply Spedial Provisions for Seismic Design h i DE
Delete FRIE [lstressin Prestressing Tendons [ Consider Axial-Moment Interaction far Plate C oK [ dose | SPECIF
Consider Orthoganal Effect (100 : 30 Rule) B Mn<=1.3R"My in Positive Flexure and [Cprindpsl Stress by Canstruction Stage Mot R st ion Factor for Besi s T 8 ICAT'ON S
Set Load Cases for Orthogonal Effect.,, B Post-buckling Tensiori-field Action for § Dm;:'ﬁ;:?h!d Service Load Combinations ‘ Steel Desi
o [ dme eel Design
B tndude Normal Stress due to Torsional [T Principal Stress by Service Load Combinations g
Load Factor for Settiement : L {Max Tarsian)
[T Structural Plate Box Structures(Metal Box Culverts) Design Parameters [ Crack Chedk
LveLoadFactor for Service I1: 0.8 8 strength Limit StateFlexure Concrete Design
Condition for Temperature B strength Limit State-Shear i 5]
() Deformation Check © Al Other Effects B service Limit State oK .t i)
B Constructbiity |
oK Cancel B e . .
— Fatigue Limit State Prestressed Girder Design
B shear Connectors, Longitudinal Stiffeners, Bearing Stiffener -
Auto Load Combination -
oK Cancel -

Composite Steel Girder Design L ———

Mibns
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Civil 2024  Design

11. PSC Design as per CSA S6:19

Civil 2024 (v1.1) Release Note

- The reinforcement angle ar isconsidered in the Interface Shear Transfer function asper 8.9.5.1 and 8.9.5.4, CSA S6:19.

View Structure

Node/Element Prope

T8 PSC Design Material
{54 Design/utput Position -
T psc Segment Assignment

3 Parameters

e

Interface Shear

Option

O AddjReplace (CiDelete

Bath end parts(i & 1) have the same
]
interface shear

r =]
Surface Classification(8.9.5.2,1)
) intentionally roughened

() Notintentionally roughened

) Monolithically

Interface Shear

= PSC > Design Parameter > CSA-56-19

CSA S6:14

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 ¢, (c + po),
but v shall not exceed 0.25¢.f¢ or 6.5 MPa. c and p 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 ¢in Clause 8.9.5.1 shall be calculated as follows:

N
F=piy +I
where
As
p ="
Ay

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

Vi = W/b.dd = 3323 |(WPa)
where, V, = 2038154 (kN}
ligls 300.00 (mm)
d, = 204559 (mm)

*Interface shear resistance without shear-friction reinforcement (. o)
Vir = . (c+u-NIAL) = 0.375 (MPa}
Interface shear resistance shall not exeed 0.25 @ . or 6.5Mpa.
Viz = 025¢.7. = 3.878 (MPa)
Vg = 8500 (MPa)
Therefore, v cocee =] 0375 (MPa)
— = 0375 (MPa) < ;=
. Shear-frction reinforcement is required

3323 (MPa) NG

reinforcement (V. rmames)

7.65 (MPay
AT TESIS 0.25®_f. or 6.5Mpa.
Var = 02B0:F = 3.878 (MPa)
Vig | = 6500 (MPa)
Therefore, Y rusesmes = 3878 (MPa)
[T = 3878 (MPa) = w= 3323 (MPa) oK

CSA S6:19

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 (€ + po) + s pufy cosar
where the expression A1 ¢c (¢ + uo) shall not exceed 0.25¢. f; or 6.5 MPa.

8.9.5.4 Values of o and py
The value of g in Clause 8.9.5.1 shall be calculated as follows:

o = pf,sine; + N
AW

where
A
f
p=z

=7

9) Interface Shear
» Factored interface shear stress (Vi)

¥ o= Wi/ (bedi) = 3323 (MPa)
where, b, = 300.000 (mm}
dyi= 2045592 (mm}

* Factored interface shear resistance without shear-friction reinforcement (v, 2o )
MO(c+p-NA) = 0375 (MPa)
Interface shear resistance shall not exeed 0.25 ®_f. or 6.5Mpa.

Vi =

Vig | = 0250 f. = 3.878 (MPa)
Vg | = 6500 (MPa)
Therefore, Vi prereme = 0.375 (MPa)
Vi | = 0375 (MPa) =< v, = 3323 (MPa) NG
" Shear-friction reinforcement is required.
. € (V)
7653 (MPa)
3 p = Mpa.
Vi = 0260.f+0.pfoosam = 3878 (MPa)
Veg | = 65+ @, p, 1, cosaq = 6.500  (MPa)
Therefore, Wi = 3.878 (MPa)
v, = 3878 (MPa) = v = 3323 (MPa) 0K
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11. PSC Design as per CSA S6:19

Civil 2024 (v1.1) Release Note

- The Environmental Exposure option in PSC Design Parameters function has changed asper 8.12.3.4, CSA $6:19.

- The tensile stress of reinforcing steel isnow checked along the environmental exposure class.

= PSC > Design Parameter > CSA-56-19

P5C Design Parameters

CSA S6:19

Reinforceing Rebar

© Epoxy-coated bars
(O} Uncoated bars

Output Paramaters
Serviceability Limit State

. Stress for Cross Section at a Construction Stage
B stress for Cross Section at Service Load
. Stress in Prestressing Tendons

B Prindpal Stress by Construction Stage

B Principal Stress by Service Load Combinations (Max Shear)

B Principal Stress by Service Load Combinations (Max Torsion)

B control of Cracking

Design Code : C5A-56-19 s
Input Parameters
Tendon Type Environmental Exposure
© Low-relaxation Strand Oty Acioiars
(_J) Smooth High-strength Bar () Category B exposure
() Deformed High-strength Bar
Construction Type
Flexural Strength
= () segmental
O code () strain Compatibility
© nNon-Segmental

Ultimate Limit State

B Flexural resistance
B shear resistance

B Torsional resistance

Select All

T

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

28 E,
\‘: Oty
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

39LE,

\; ayd,

or

300 MPa.

5.Crack check (see 8.12.3.2)
In both cases, ap shall be tak HTop
When bars of a different diai - The maximum Service Limit L oad Combination | cLCBI0
with an area equal to the tol  _pactored moment: M, = -20460.854 (kN-m)
- Factored axial force My = 5403 (kN)
8.12.3.5 Flanges of T-be
Where the tensile zone inclu Parameters for Control of cracking
with Clause 8.12.3.3 shall be Gl = 120 IorEnaiy-coated Hars
Clause 5.8 or over a flange w o i DY
width exceeds 10% of the sp
portions of the flange. - Tensile stress limits for reinforcing steel
For Categery B exposure
307 E.
Onee = minl 4 ( ——— ) | 300MPa ] = 300.000 (MPa)
00y
where, d, = 1270 {mmj :the nominal diameter of a bar or prestressing strand

- Tensile stress in reinforcing steel
Intensile rebar

N N M u
o = A T E N 1202153 (MPa)
In prestressing steel
g | fNe L | e d, ) ng = 420652 (MPa)
Ax I

Mibns
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Civil 2024  Design

11. 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 0.78f, — —
Post-tensioning 0.80f, 0.76f, 0.75fy,
At transfer

Pretensioning 0.74f,, — —

Post-tensioning
At anchorage and couplers 0.70f,, 0.70f, 0.661,
Elsewhere 0.74fy, 0.70fy, 0.661y,

Tendon type
Low-relaxation High-strength bar
strand Smooth Deformed
Pretensioning
Immediately prior to transfer == =
Post-tensioning
At jacking 0.80fpu 0.76fpu 0.75fpu
Immediately after transfer
At anchorage and couplers 0.70fpu 0.70fpu 0.66fpu
Elsewhere 0.74fpu 0.70fgu 0.66fpu

Mibns
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11. 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

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

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

- Judgement (see 8.9.1.2)
0.2@.1b,d,+0.5, 2493152 (kN) < Vi = 5522.327 (kN)

.*. Need shear reinforcing

- shear resistance by transverse reinforcement (V). (see 8.0.3.5)
©,-A, f,-dy(cotB+cota)sina
V. = = 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, = O703.873 (KN} > Vy = 5522 327 (KN}
Smae = MIN[0.75d,. 600{mm)] = B600.000 (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 0.257.r and in regions where Vyis greater than ky V¢ + Vp. 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 reinforcement (V.).
- (see 8.9.1.2)
kMY, = 4091.979 (kN) = Ve = 3009.777 (KN}
where, k, = 0.500 :effective depth , d = 600mm
.. No-need shear reinforcing

- shear resistance by transverse reinforcement (Vo). (see 8.0.3.5)
©=-A, T, -d,(cotb+cota)sing
Vil= = 9872 751 (kN)
s
where, s = 150.000 (mm)
a = 90.000 (deg.)

Mibns
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Civil 2024  Design

11. PSC Design as per CSA S6:19

- The formula for the angle of indination(8) has changed as per 8.9.3.7, CSA $6:19

Civil 2024 (v1.1) Release Note

PSC > Design Parameter > CSA-56-19

CSA S6:14

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

P 0.4 1300
| (1+1500¢,) || (1000 +5,,)

For sections containing at least the minimum transverse reinforcement required by Clause 8.9.1.3, 5.,
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 #{ is greater than 70 MPa and shall be linearly equal to zero
as f goes from 60 to 70 MPa. The angle of inclination, 8, shall be calculated as
(29 + 7000¢ ,)(0.88 + 5,./2500).

4) Values of fand 8
- Parameter that account for influence of aggregate size
5= 300.000 (mm) v AL = A

(see 8.9.3.7)

-Values of Band 6

04 1300
Bl = I 1T ] = 0.400
{ 1 +  1500¢ ). (1000 + S )
& = ( 20 + 7000g )-( 088 +S./ 2500)| = 29.000 (deg.)

CSA S6:19

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

f= 0.4 1300
(1+1500s,) | (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 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 + 7000%,).

4) Values of B and 8

- Parameter that account for influence of aggregate size (see 8.9.3.7)
S.= 300.000 (mm) A = Al
-\Values of g and 8
04 | 1300
B = I ik I | = 0.076
( 1 + 1500 ) ( 1000 + Sz )
6 = ( 20 + 7000 ) |= 48911 (deg.)

Mibns
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12. Steel Composite Design as per CSA-S6-19

Civil 2024 (v1.1) Release Note

- 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.

Automatic Generation of Load Combinations *
Option
© Add ) Replace
Code Selection
Steel Concrete srC @ Steel Composite

Design Code ; CSA-58-19 e

Manipulation of Construction Stage Load Case

5T Only O cs only O 5745
| 5T:Static Load Case CS : Construction Stage
~[=JLoad Factors for Permanent Loads
[ Type of Load | Load Factor
Max Min Both
Dead Load Otz COose O
Mearing Surfaces 1.50 065
:Earth Pressure Deﬁnej:rﬂt_:'.‘r;!':asure
Passive Earth Pressure 1.25 0,50
Atrest Earth Pressure 1.25 0.80
Active Earth Pressure 1.25 0.80
Backfill Pressure 125 0.80
Hydrostatic Pressure 1.10 0.50
:Eeoondary Prestress Effects 1.05 .85
Cancel

Auto-generation of Load Combinations

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

= Design > Composite Design > Transverse Stiffener

— ¥
| Composite Steel Girder Design Parameters x
Code: CSA-56-19 ~ Update by Code

Strength Resistance Factor

Resistance factor for fiexure (Phi_s) 0.95
Resistance factor for shear(Phi_s) 0.95
Resigtance factor for compression(Phi_s) 0.3
Resistance factor for tension{Phi_s) 0.8
Resistance factor for torsion{Phi_s) 0.3
Resistance factor for reinforcement{Phi_r) 0.8
Resistance factor for chear connector(Phi_sc) 0.85
Resistance factor for concrete(Phi_c) 0.75
Resistance factor for bearing, end(Phi_u) 0.75
Girder Type for Box/Tub Section

© single Box Sections () Multiple Box Sections

Consider St.Venant Torsion and Distortion Stresses

Option For Construction Stage

[ check Construction Stage Resistance

Diesign Parameters

B Uitimate Limit State-Flexure

B Ultimate Limit State-Shear

18 service Limit State

B Transverse Stiffeners, Longitudinal Stiffeners, Shear Connectors

B ratigue Limit State

Design code & Parameter input

4, Bearing Stiffener | [10.10.8}
o 55 ratio of plate bearing stiffeners [10.10.8.21
b = 75.00 mm T width of stifener
t = 20.00 mm thickness of sfiffener
bl | .= 375 = 2000F, = 10.00 OK
M Factored bearing resistance of the bearing stiffeners [10.10.8.2]
B, | = 0.90 resistance factor for steel
& |= 8000.00 mm?®  :area of stiffener in contact with the flange
F, = 400.00 MPa yield stress ofthe stiffener of flange, whicheveris less
B = 20983 kN = B, = 1500AF, = 324000 kN oK
B Compressive resistance of bearing section [10.10.8.310.2.3.7
®, = 0.90 resistance factor for steel
A | = 7876.00 mm?
F, = 400.00 MPa yield stress ofthe stifener of flange, whicheveris less
n = 134 : coefficient for axial buckling resistance:
KL = 54750 mm effective column lenath (not less than 0.75 times the depth of the girder
| = 6.46E+06 mm*
r = V1A, = 28.634 mm
Ei |.= 200000.00 MPa »modulus of elastic of stee|
v =yl B | 0272
r TE.
G | = 20988 KN = C, = %&F,,(‘Iﬂ\z“} = 2899.82 kN OK

Detailed excel report — Bearing Stiffener

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

Civil 2024 (v1.1) Release Note

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

- Design checksfor |, C, Land T sectionsbased on stresslimits provided in IRS are supported.

= Design > Steel Design > Design Code

BT Preview Window

@ MIDAS/Text Editor - [Combined_Axial_C_bendingnShear.acs]
@ File Edit View Window Help

[ esoncode:  mssec V1]

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

Lok [ Cose ]

Steel Design Code

Steel Design Code X

[Prop No: 1 v & pint &Pt Al ) Close [ Save
1. Design Information ) =
Design Code IRS S8C %t CE—
Unit System kN, m
Member No 1 e S —
Material E250 (No:1) gI saise
(Fy = 240000, Es = 205000000) °
SectionName  ISWB 600 (No:1) by
(Rolled : ISWB 600) o
Member Length 800000 4_4

2. Member Forces

Sesm 880000
Toe Fvaem £25000

Weo Thict 851130
Too # Tk 003130

Axial Foroe Fxx = 500000 (LCB: 1,POSJ)
Botr Vasm 035000 BotF Tk 903130
Bending Moments My =-.160.00, M= = 0.00000
ame  DOWES Am 00Tz
End Moments Myi = 0.00000, Myj = -160.00 (for Lb) op  oaTesr om  oootar
k4 coeoe - e
Myi = 0.00000, Myj =-160.00 (for Ly) Yo 043800 e 030000
Mei = 0.00000, Mej =0.00000 (for Lz) S, 8o ol
o ST L o8I0

Shear Forces Fyy =0.00000 (LCB: 1,PCS1)

Fzz =40.0000 (LCB: 1,POS.J)

3. Design Parameters
Unbraced Lengths
Effective Length Factors

Ly =800000, Lz =8.00000, Lb =8.00000
Ky = 1.00, Kz = 1.00

Moment Factor /| Bending Coeficient

Cmy = 100, Chrz= 1.00

4. Checking Resuits
Slenderness Ratio

ur = 1524 <3000 (Memb:1,LCB: 1) - OK
Axisl Stress
fot_colfat= 293/ 142056 = 0.002 < 1.000 oK

Bending Stresses
foy_calfoy = 45108/ 150000 = 0.301 < 1.000 . . OK
Combined Stress (Tension+Bending)

Remax = fat_calfat + foty_calfbly = 0.582 < 1.000 oK

Graphical Report

IR S AR EH AR A B e DBE |2

DEEE8R

[ CHECK AXIAL STRESS.

{ ). Check slenderness ratio of axial tension member (1/r).
[ IRS:SBC-2017 Specification 3.7 TABLE 3.1 ]
-. Lambda = 1l/r = 152.4 < 300.0 =---> 0O.K.

{( ). Permissible tensile stress (fat).
[ IRS:SBC-2017 TABLE II AND CL.3.7]
-. fat = 14205€.09% KPa.

( ). Calculate axial tensile stress of member (fat_cal).
-. fav_cal = Fxx/Area = 283.462 KPa.

MIDAS/Civil - Steel Code Checking [ IRS SBC ]

Version 9.4.5

{ ). Check ratio of axial stress (fat_cal/fat).
fat_cal 293.462
B = mmmeeeeeeee = 0.002 < 1.000 =---> O.K.
fat 142056.098

[([*]]] CHECK BENDING STRESSES ABOUT MAJCR AXIS.

{ ). Calculate condition for Ix and Iy.
[ IRS:SBC-2017 Cl1.-3.%.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 0.557

e B ee——————— = 49.8 < 175.00 ---> O.K.Web Stiffener Not Required

MiDAS
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14. Other Enhancements

Civil 2024 (v1.1) Release Note

Update Interface with BIM software

Revit 2024 Interface
Tekla 2023 Interface
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