MibAs

Release Note

Release Date : Oct. 07, 2021
Product Ver. : Civil 2022 (v1.1)

Civil2022

2022 Release




Enhancements

1. UK CS 454 Bridge Assessment for Steel Composite Girder

2. UK High-Speed Train Loads Database for Train Load Generator

3. Train Load Generator Time Forcing Function Improvement

4. AS 5100.5:17 Update for midas GSD

5. Italy NTC 2018 RS function

6. Auto-generation of Beam Section Temperature Loads (AASHTO, Eurocode, Australia)
7. Load Rating LRFR 2019 Update to AASHTO MBE 3rd edition

8. Traffic Load AK, N11 Update to Russia Standard

9. Longitudinal Stiffener Input Measured from Bottom of Steel Composite Girder




Civil 2022 Civil 2022 (v1.1) Release Note

1. UK CS 454 Bridge Assessment for Steel Composite Girder
- Steel composite girder assessment to CS 454 and CS 457 has been added.

* Rating> Steel Bridge > CS 454/20
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Civil 2022

1. UK CS 454 Bridge Assessment for Steel Composite Girder

- Level 1 assessment can be performed now for the steel composite girders in midas Civil.

- Assessment load combinations can be defined to obtain output for strength & service limit states.

Civil 2022 (v1.1) Release Note

* Rating> Steel Bridge > CS 454/20

C5454/20 *

AASHTO-LRFR1

@L, Steel Bridge

@3 PSC Bridge

(H® 0 8RR

I
1

D 2 B B

D
ot
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Design Code for Assessment...
Assessment Code Parameters...
Modify Composite Material...
Load Combinations for Assessment...
Longitudinal Reinforcement...
Transverse Stiffener...

Web Panel Assignment...

Shear Connector...

Laterally Unbraced Length...
Effective Breadth by Shear Lag...
Serviceability Parameter...
Section for Assessment Check...

Section for Assessment Report...
Rating Design Tables 4

Perform Rating Design
Rating Report Print...

Rating Design Result Tables 4

Condition Factor{Fc)

Material Strength used for Assessment
@ Characteristic Strength

() worst Credible Strength

User Input
’ Madify Design Parameters
Ultimate Limit State

Flexure

Shear

Flexure & Shear & Torsion
for Box Girders with Longitudinal Stiffeners

[“]Longitudinal Shear

Serviceability Limit State

Stress Longitudinal Shear

Detailed Report
Ultimate Limit State

Serviceability Limit State

Cancel

Assessment Parameter X

Define Assessment Case O X
Load Combination Static Load Cases and Factors(Gamma_fl)
Name Limit State | Comb. Type | Description e Static Load Cases | Factor
b [ULS1 ULS Comb1 &l De -] 1.0500
ULS2 ULS Comb2 SW_conc(CS) 1.1500
ULS3 ULS Comb3 SDL_surface(CS) 1.7500
ULS4 ULS Comb4 SDL_other(CS) 1.2000
SLS1 SLS Comb1 x
5152 SLS Comb2
SLS3 SLS Comb3
5154 SLS Comb4
*
s Moving Load Cases and Factors(Gamma_fl}
Copy nto Assessment Loag Combination || ®semaces  [EGHEE |
Copy into General Load Combination O other ML Case 1
e

Assessment Input

Assessment Parameters

Load Combination for Assessment
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Civil 2022 (v1.1) Release Note

1. UK CS 454 Bridge Assessment for Steel Composite Girder

- Assessment can be performed depending on section types such as plate girders and box girders. (Note: Box girder assessment will not be included in this release.)

- Stiffeners in the transverse and longitudinal direction, web panels, shear connectors can be defined.

* Rating> Steel Bridge > CS 454/20

' Web Panel Assignment |
Option
(@ Add/Replace () pelete

Web Panel
[ ] allow Single Element Panel

Web Panel Assignment

Transverse Stiffeners

Idx  Elem. List ~
3 3,4
5 5,6
7 7,8
9 9,10
11 11,12 Section Manage %
Mode = 7 D8/User Composit
13 13,14 o e . OERER® ot [i1_m s s || o conpume|
15 13,16 | Targe secton & loment N cectond [1 ] vame [ | SectionSiffener x
= X Section:1 Transverse Stiffener Stiffener Properties
17 17.18 T ik e 1= || Secton Tvoe ;| Steebaox 1 e ]
Slab At Flat 5
19 19,20 searing Stfener w BB ° .
I w [searing Fiat © [z | W m
21 21,22 . > w007 _ T
Girder
23 23,24 A rﬁfﬂ]” = o e (95w E
25 25,26 i & I , =
3 o L @one stfener bl 2 mF - —
27 27,28 ki O Two stfener o | i odiy eete
' 0
29 29,30 fih (35 |m LS
H m
31 31,32 I % TN P T —
33 33 34 w » Display Certroid |
E f [00197  |m Ps 03 P 1 Both Left Riaht
35 35,36 : O | e 12 e Dee ]
: [ ox ] Cancel [Z] Multiple Modulus of Elastid N Left |2 5 NRight [2 £ N Bottom [0 s wTen [0 <
Es/Ec (Creen)
37 37,38 ¥ Offset : Center-Center Es/Ec (Shrinkage) ,E d (m) [ Stifener| A IE d(m) Tswener ~ [cdm][stfener] A [c]d(m]stfener] ~
Change Offset ... 1 Consider Shear Deformatiq |~ | 1.862|T v 1862
= L Consider Warpina Effect(7| | *2.|__08IT Pl os[T
: Transierse Stffener box ¢+ 29301, 0.71289 SELECT SR ok o R & i v "
Apply Close 1 —

Longitudinal Stiffeners
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Civil 2022

1. UK CS 454 Bridge Assessment for Steel Composite Girder

+ Assessment results can be viewed in tabular format in midas Civil itself and these can be exported to excel file as well.

+ Both summary ands detailed report are provided for the bending, shear, combined bending and shear, longitudinal shear checks and service limit state.

Civil 2022 (v1.1) Release Note

* Rating> Steel Bridge > CS 454/20

C5454/20

AASHTO-LRFR19

(B Steel Bridge ~

i @3 PSC Bridge ~

Design Code for Assessment...

| Rating Design Result Tables

Apply | | Close |

[

W
A%

Flexural Reserve Factors..,

Shear Reserve Factors..

Combined Bending and Shear Reserve Factors...

SLS Stress Verification...

Longitudinal Shear Verification...

Reserve Factor/Verification Summary...

Steel Flange Reserve Factor(Box Girder with L. Stiffeners)...
Web Panel Reserve Factor(Box Girder with L. Stiffeners)...
Slab Reserve Factor(Box Girder with L. Stiffeners)...
Reserve Factor Summary(Box Girder with L. Stiffeners)...
SLS Stress Verification(Box Girder with L. Stiffeners)...

Longitudinal Shear Verification(Box Girder with L Stiffeners)...

sessment Result Tables

Comp./ | Si Sig_f 8V| Tau_SV | Sig_f DL| Tau_DL | Sig_f ST| Tau_ST
Element | fhad e Tene, (Nf%nymi) (Ngf?nhi) (N/mm?) (Ngfﬁﬁf) ) (Ngfﬁ-w} tmm) | A st s ieneck
» I[10] |ULS1_Fxx(Max) -| 0.0000( 0.0000| 2078105 0.0000| 0.0000| 0.0000| 0.0000| 0.0000 = -|NG
10[I[10] |ULS1_Fyy(Max) -| 7.6313| 00000 0.0000) 6.5929| 0.0000| 0.0000) 0.0000 -| 1000000 1000000 | OK
10[I[10] |ULS1_Fyy(Min) -| 7.6313| 00000 0.0000| 65929 0.0000| 0.0000 0.0000 -| 1000000{ 1000000 |OK
10[I[10] |ULS1_Fzz(Max) -| 7.6313[-28.5044| 0.0000) -23.6392| 0.0000| 4.7813) 0.0000 -| 1000000{ 1000000 OK
10110] |ULS e = rninl nnarail_nannnlnnrannl i=on Annnn annnnnnal annnnnnlai
13 Hg E::: Element | Part |Section Type) Rating Case Load Effect [kﬁm) [kP?-m) [kSNE_)m) (Sri;r“) (k?ﬁ\m) A Psi Psi* | Check
10{I[10] [uLsy 1J[11] |Compact ULS1_Fxx(Max) Negative 7713.604| 0.0000) -393.340| 0.0000| -393.340( 19.6105| 1000000 1000000 OK
10/I[10] |ULS 10[J[11] |Compact  |ULST_Fxx(Min) Negative  |7713.604) 0.0000| -393.340| 0.0000-393.340| 19.6105| 1000000| 1000000 |OK
10/I10] |ULS 10|J[11] |Compact ULS1_Fyy(Max) Negative 7713.604| 00000| -383.340| 0.0000|-393.340| 19.6105| 1000000| 1000000 0K
10/I[10] |ULS" 10(J[11] |Compact ULS1_Fyy(Min) Negative 7713604 00000| -393.340| 00000 -393 340| 19.6105| 1000000| 1000000 |OK
10J[11] |Compact ULS1_Fzz{Max) Negative 7713.604| -2392.26| -393.340| -2754.93| -3148.27| 24501 = -{OK
10|J[11] |Compact ULS1_Fzz{Min) Negative 7713.604| 0.0000| -393.340| 0.0000|-393.340| 19.6105| 1000000| 1000000 0K
10(J[11] |Compact ULS1_Wbox{Max) Negative 7713.604| -1279.73| -383.340 | -1664 86| -2058.20| 37477 - -|OK
10(J[11] |Compact ULS1_Mbox(Min) Negative 7713604 | -1279.73| -393.340| -1664 86| -2058.20| 3.7477 = -|0K
10J[11] |Compact ULS1_Myy({Max) Negative 7713.604| 0.0000| -393.340| 0.0000| -393.340| 19.6105| 1000000| 1000000 0K
10J[11] |Compact ULS1_Myy(Min) Negative 7640.440| -2449.06| -393.340| -2998.06| -3391.40| 22529 - -|OK
10|J[11] |Compact ULS1_Mzz{Max) Negative 7713.604| 00000| -383.340| 0.0000|-393.340| 19.6105| 1000000| 1000000 0K
10(J[11] |Compact ULS1_Mzz(Min) Negative 7713604 00000| -393.340| 00000 -393 340| 19.6105| 1000000| 1000000 |OK

Tabular Output in midas Civil

1. Design Condition

Design code Element | Part{Node)

£5454/20 8 1(8)

2. Assessment factors
The following factors, as in CS 454, have been used to compare results of different

configurations and combinations.
B 3. Flexural Reserve Factors

{
!
= Adequacy factor: I Assessmen
| : Load Rt 5* Sot FL 5. n e [
* eC
_Ra Effect : (kn.m) | (kN.m) © (kN.m) | (kN.m) | (kN.m)
A= 5 Case
G | ULS1_Fx[Max); Negative: 7818.658 | 0.000 :-393.340} 0.000 :-393.340 |15.578 . 0K
| ULs1_FexMin) i Negative: 7818.638 | 0.000 (-393.340 ) 0.000 :-393.340 |15578 - OK
= Special Vehicle reserve factor v|
p 4. Shear Reserve Factors B7E S 0K
N * *
— Assessmen
W= M} B* 5* 5" g 5,* . 78 - oK
i t (kN A . W i W* Check
‘ o | (N) (kN) | (kN) (kM) e . e
| ULSL Fax(Max) - = = = & = 5 E7E - OK
»Sepcial Vehicle reserve factorv. oy peqmingi 7720152 | 0.000 | 201.277 | 0.000 201277 |sesss! - - OK gq oK
.r5. Combined Bending and Shear Reserve Factors :
4 B :
Assessmen
| M, M. Vv, v, M. V. M WV M, V. -
| t b £ o ® v sv bL L st =T A W*  Check:
| case | (KNm) (kN.m) | (kN) © (kN) G (kN.m) i (kN) | (kN.m) (N} (kN.m) o (kN)

Where: | uLs1 FexiMax)! 6769.383 | 6769.383 | 7720.152 (7720152 1 0,000 | 0.000 -322941, NG | 0.000 : 0.000 [0.058 oK [
R*.| : [the as| ULS1_FodMin} | 6769.383 | 6769.383 | 7720152 ; 7720.152 | 0.000 | 0.000 -322941. NG | 0.000 : 0.000 [0.058 oK -
s ; i _
5 6. Longitudinal Shear Verification P i 2000 5220 NG 0:000. 50.000 008 Ok
G*  Assessmen 0 0.000 (-3225841 NG 0.000 0.000 |0.058 0K

t 5 i b A/ (@) Check
< o (kN/m) : (kN) | (kN) | (kN/m) 69 | 1371165 {-322.941 1 NG -2754.934 | 1795.297 | 0.465 oK
b 158
| USLPediag. 0.032 [125.000 82642 | 0.248  0.065 | 1.000 NG [ ; 0.000 522541, NG | 0.000 ; 0.000 0058 oK
ULSL Frx(Min): - - - = - B - [37:402.145 322941 NG i-1664.865  823.672 i0.304 oK
ULS1FwiMax); 0.032 [125.000 £ 82.642 | 0.248 ; 0.065 | 1.000 = NG i37i40p145 -322041| NG -1664.865 823,672 :0.304 oK
ULSL Fyy(Min): 0.032 {125.000 82.642 | 0.248 : 0.065 | 1.000 = NG S e R e R e =
ULSL Fz(Max): 0.578 {125.000 82.642 | 0.248 : 1166 | 1.000 = NG
66 | 1174635 -322941; NG i-2998.067 ; 1470.545 {0,501 oK
ULs1 FziMin) i 0,255 |125.000: 82.642 | 0.248 : 0513 | 1.000 : NG
0.000 -322941; NG | 0.000 ; 0.000 0.058 oK
uis mefvad | 0,351 1125.000 ; 82.642 | 0.248 : 0.708 | 1.000 . NG
0.000 -322941. NG i 0.000 i 0.000 0058 oK
ULSL Mxx(Min); 0.077 {125.000 82.642 | 0.248 : 0156 @ 1.000 . NG
uist_wyyimar); 0,077 1125.000  82.642 | 0.248 ; 0155 | L000 = NG
ULSL Myy(Min); 0.162 {125.000 82.642 | 0.248 ; 0.327 | 1.000 . NG
ULSL Mz(Msx); 0,032 1125.000 82.642 | 0.248 ; 0.065 | 1000 . NG
ULSL_Mz(Min); 0.032 (125.000  82.642 | 0.248 ; 0.065 | 1.000 ; NG
put
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Civil 2022

2. UK High-Speed Train Loads Database for Train Load Generator

+ UK high-speed train loads database are available in the Train Load Generator.
UK Vehicle data is provided as per the clause of UK HS2.

Civil 2022 (v1.1) Release Note

Train Load Generator X
Lelehliozte Mo Length{m) Forcelki)
@®2Points OPicking O Number 1 0,000 177,000
0.0.0 m 2 2,800 177,000
3 8,200 177,000
100.0.0 - :
m 4 zaEW 177,000
) 5 4.500 111.000
Uperafions === 16 | 13140 215,000
| Add | Insett || Delete | [T 13100 209,000
i] 13.100 216.000
_ 9 13,100 222,000
No Node Distanca(m) 10 13100 222,000
! = 0% 2iim
2 129 5 -
3 10 z 13 13100 222,000
14 13100 222,000
2 L] 51, (15 13100 222,000
= e = 16 13,100 228,000
Dvnamnic Load Case | test o1 13140 117.000
|1 45h00 177.000
Mame 19 2800 177,000
T — | 205,200 177,000
Wehicle Code | UK. “Ml2r 28m 177.000
Vehicle Type | Articulated Singh + ||
Murnber of Wheels 21
Train Yelocity krr/h
Scaling
@Seae o [ ]
O Max, Yalue i
Time
ST =k Add | [ Modfy | | Delete | nsen |
Lozd Direction | v] tengh[ ] Foce 0 ]
| Open... Save As,, || Import,. | | Show Graph,., | [ OK. || Cancel |

Train Load Generator

= Load > Dynamic Loads > Time History Analysis Data > Train Load Generator > Vehicle Code - UK

Dynamic Load Case |test v|[]
Mame | |
Vehicle Code ILIK V|
Yehicle Type

Murnber of Wheels

Train Yelocity
scaling

(@) Scale Factor E

() Max, Value

Articulated Dnul:lle Deck 10

Adiculated Distributed
Conventional Current
Conventional Omni
Conventional Future

Conventional Ormni 28m
Conventional Segrnented 28mm

0

Vehicle Code & Type

Dynamic Nodal Loads

Mibas

7/20



Civil 2022

3. Train Load Generator Time Forcing Function Improvement

« Time-history function is improved for the nodes which have different distances between nodes.

+ Time-history function is also improved for the first node and the last node of the track.

Civil 2022 (v1.1) Release Note

= Load > Dynamic Loads > Train Load Generator

|: Base

Bk

Train Load

Velocity

10m

10m/s

Train Load 100kN

10m 5m 5m

O

vy

N

At1

At2

B . -

= (distance between node 2 to 3)/ (velocity)

= (distance between node 3 to 4)/ (velocity)

Generation of time-history function

Time History fuction X | [Time Histery fuction *
Mode 1D 100 Mode 1D
(I
2 2
3 B 3
4 0 4 7
2 e \ 5 =
€
=~ so =
¥ / A — Z
20 [
| f
10
Time (sec) Time (sec)
[ G| [ Caneal |
Time History fuction X | [Time History fuction x
Mode 1D Mode 1D
1 A 1
: \ : \
EN EN
: \ : \
3 3 o
S W
= o
i) ' i
g \
& ; \
1.0 1€ a T PO PP e i
Time (sec) Time (sec)
| Cancel | | Cancel |
Time History fuction X | |Time History fuction x
Mode 1D Mode 1D
1 ‘ 1
2 | 2
3 3
: I : /
I 2 |
i n
E 5 !
| ——) 3 /
] H
) jj ,2 f.’
Time (sec) Time (sec)
[ Cancel ] [ Cancel ]
Civil 2021 v1.1 Civil 2022 v1.1

Mibas
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Civil 2022

4. AS 5100.5:17 Update for midas GSD

+ Factored & unfactored P-M curve, M-M curve and stress contours based on AS 5100.5:17 can now be generated in midas GSD.

Civil 2022 (v1.1) Release Note

+ Accurate M-M curve calculations with incremental NA rotation is adopted as it could be used for any section shape. This is preferred over traditional empirical approach in the code.

Design Code
Design Code A.S 5100.5:17
Capadity reduction factors

Axial force without bending

Tension | 0.8
Compression | 0.6
| oK

Close

» Load > Temp./Prestress > Tendon Prestress

Design Code & Reduction Factors

29500

21500

2500

3 M (kM=m)

Factored & Unfactored P-M Curve

0.3581595m

1.05262m

M-M Curve using Incremental NA Rotation

-0.00873314

0.551708

Force Stress

max: 34000

Mibas
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Civil 2022

5. Response Spectrum Function: Italy NTC 2018
+ Response spectrum function as per Italy NTC 2018 has been added.

Civil 2022 (v1.1) Release Note

Function Mame

MTC2018 H-ELASTIC

~

L

= Load > Dynamic Loads > RS Functions

Spectral Data Type
i® Mormalized &ccel, (O Acceleration (O Welocity ) Displacement

Scaling Gravity Graph Options

@ Scale Factor D 3,806 |m/secs [ #-axis log scale

. Darmping Ratio
() Maximum Yalue 0 q [1%-axis log scale

0.185354

0.1e5353 " ‘l
|'

©.145354 f \

&

0125353

2

G.l0%354 N,

ral Da

0.0883536 \‘

0.0EE253E -

Spe
/

0.0483536 —

0.0282526 T

b

0.00E353E
¢.01 ©0.21 041 O.61- O.BI 1.0L 1.32]1 -1:41' 1.6l '1_BlL 2.01 2.21 2.4l 2.61
Period (sec)

Feriod | Spectral Data
(sec) (g)
1 m 0.0800
2| 0.0250 0.1100
3] 0.0500 0.1400
4] 0.0750 04700
5| 0.1000 0.2000
] 0.1250 0.2000
7| 0.1500 02000
8 0.1750 0.2000
g 0.2000 0.2000
10]  0.2250 0.2000
11 0.2500 02000
12| 02750 0.2000
13 0.3000 0.2000
141 0.3250 0.1846
Description

MTC2018 H-ELA: G=A,5=1,00,Tb=0, 10, Tc=0,30,Td=1,92,a9=0,089.Fo=25, Tc==0, 30.0amping=5,00

L Ok, _ _Canu:el__ ~Apply

(]
i
= |
0

']
el
[}
e

Lruim

Design Spectrum : :NT(félfliB

Spectium Type | [Horizontal Elastic Spectr -
Ground Type : | & ]
Spectrumn Parameters '
Tl OTe T3
(T4 () User Defined
\Soil Factar (53 | Tb | Te | Td
L ot jos e |

Maximum Horizontal Acc, (ag) :
Amplification Factor (Fo)

Period of constant Hor, Acc, (To+)
Yiscous Damping Ratio (xi)

CENNE

25
0.3

Mawx, Pariod @ |25

| (Sec)

Cancel

Response Spectrum Functions

Design Spectrum inputs

Mibas
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Civil 2022 (v1.1) Release Note

6. Auto-generation of Beam Section Temperature Loads (AASHTO, Eurocode, Australia)
+ Auto definition of the temperature gradient for PSC and Steel composite girders as per AASHTO LRFD 2020.

- Applicable for sections defined from PSC, Composite tab (not applicable for SPC and Value type sections).

= Load > Temp/Prestress> Beam Section Temperature > AASHTO LRFD 2020

: Define Code Provision X
Beam Section Temperatures el
= ' Define Code  AASHTO LRFD 2020
L:_:a_d_ _;a_sg_!‘:l_a_rr_l;__ Section Type [PSC v T
e [EDEEE t :
Positive ) Negative "
Load Group Name _ ) 2 4
Default v] -] TR |Mm T2 |m T %
Options T3 (m H
@add (OReplace () Delete A @ Auto OUser 12 ‘
Section Type Depth of
(General (8 PSC/Composite super-
structure
Apply by Code Provision I:I T
8"
Top
TEE 1 *
HITT T
HETE 3
H2.,T2
HITI
]
Eottom
Cancel

Beam Section Temperature Auto Option as per Code Provision

MibAs 120



Civil 2022

Civil 2022 (v1.1) Release Note

6. Auto-generation of Beam Section Temperature Loads (AASHTO, Eurocode, Australia)

- Auto definition of the temperature gradient for PSC and Steel composite girders as per Eurocode.

+ Applicable for section defined from PSC, Composite tab (not applicable for SPC and Value type sections).

* Load > Temp/Prestress> Beam Section Temperature > Eurocode

L Define Code Provision X
I‘ Beam Section Temperatures ~ r £k |
. Define Code  EUROCODE v
Load Case Mame Section Type |PSC v AT,
- 9 = . : |
STDpeisn = : | AT
(® Heating J Cooling Depith of h, 2
Load Group Mame we |
Default vl ... TI [13 [m T3 M
| | Lo | p—| B 1 l h=I \ AT,
Options B iai - l (m
@®add (OReplace (D) Delete h1 @ Auto OuUser 0.15 ‘ R; Z 832 g:: gglgm
2 but <0.25m
Section Type h2 @Auo  OUser 0.25 h, = 03h but =0i0m +
: h3 @ Auto QOuUser 0.24
(O General  (®PSC/Composite surfacing depth in metres)
(for thin slabs, his limited
Apply by Code Provision I:I by h = hy — hy)
h AT, | AT, | AT,
Top m ‘C
I_TL 1 < 02 8.5 35 | 05
HITT — 0.4 12.0 3.0 1.5
HETE 0.6 130 | 3.0 | 20
H2.,T2 2 08 13.0 3.0 2.5
H1.T1l
x_
Eottom
K] cance

Beam Section Temperature Auto Option as per Code Provision

Mibas
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Civil 2022

6. Auto-generation of Beam Section Temperature Loads (AASHTO, Eurocode, Australia)
+Auto definition of the temperature gradient for PSC and Steel composite girders as per AS 5100.

+ Applicable for section defined from PSC, Composite tab (not applicable for SPC and Value type sections).

Civil 2022 (v1.1) Release Note

IlEhaam Section Temperatures

=

Load Case Mame

Load Group Name

| Default

Options
® add ()Replace

Section Type

() Delete

(General (8 PSC/Composite

Apply by Code Provision I:I

Top
F L 1
HITT
HZT2
H2.,T2

H1,T1
]
Bottom

Beam Section Temperature

* Load > Temp/Prestress> Beam Section Temperature > AS 5100

Define Code Provision

Define Code | AS 5100 2

Section Type [PSC =
Temperature GWI
® Positive O Negative

T2  Im 1265  m
he (200 | mm

Deck concrete surface

04T

o

= T(°C)

y 5
Ty)=T (' 1200

5 - soffit within 8m
of ground
0 - over water

K] conce

Auto Option as per Code Provision

Mibas
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Civil 2022

6. Auto-generation of Beam Section Temperature Loads (AASHTO, Eurocode, Australia)

+ The AS 5100 standard has different temperature distributions between the shaded area and other area of the top slab of the PSC sections, but in this function, the temperature distribution

of other area is applied to the whole area of the top slab.

+ Itis recommended to use the General Section Type in Beam Section Temperatures to apply the temperature distribution of the shaded area.

Civil 2022 (v1.1) Release Note

Tree Menu

Mode Element Boundary Mass

I'Beam section Termperatures v

Load Case Mame

b {

LGN hiame |
| Default v |

Options
® Add (O Replace () Delete

* Load > Temp/Prestress > Beam Section Temperature > General Type

2 Concrete box

mection Type

(T+3)
girders and 0.4T T /_
Super T- T — f !' T("C)
| k d
girders b 4
b N |
T{y) =T+ 3 - 0.05y
D Temperature profile
across deck slabs
i over closed box
—] 200 cells (shaded area)
S T —
1' 50r0 -
B (as for _ _r
Type 1) TM'T(1 1200)
y{mmj
Bridge type Typical cross-section Effective temperature gradient

(@) General (O PSC/Compogite

&pply by Code Provision
Direction

g .1z| Olocal-y
o (® Local-z
Ref, Position
(® Centroid
() + End(Top)
() - End{Bot,}

Beam Section Temperature

g

H2 £
Hi
i (+) ﬂ

3 Concrete
slab on steel
trough, steel
box or steel 1
girders

Max. d = 300

g b

111

¥y

I 111

i fli]

AT - 3)

\‘\,

kS

300

D max.—

1A
: &
1 a
i
i

[N

yimmj

I:T+5F_\ /-[T+3}
T ! T("C)
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Civil 2022

7. Load Rating LRFR 2019 Update to AASHTO MBE 3rd edition - Steel Composite Girder

- Service, Strength & Fatigue rating are available for steel composite girder based on AASHTO-LRFR19.

- Finite/Infinite life as well as serviceability index could be viewed in the software and the excel report could be referred to for detailed calculations.

Civil 2022 (v1.1) Release Note

= Rating > Bridge Rating Design > Steel-Composite Bridge > AASHTO-LRFR19

Steel Bridge Load Rating Parameters %

Update by Code

System fectr

Strength Limit State
Strength Resistance Factor
Resistance factor for yielding (Phi_y) 0.95
Resistance factor for fracture(Phi_u) 0.8
Resistance factor for axial comp. (Phi_c) 09
Resistance factor for flexure (Phi_f) 1
Resistance factor for shear(Phi_v) #:
Resistance factor for shear connector(Phi_se) 0.85
Resistance factor for bearing(Phi_b) L

Girder Type for Box/Tub Section
O single Box Sections ® Multiple Box Sections
Consider St.¥enant Torsion and Distortion Stresses
Option For Strength Limit State
[ Appendix A5 for Neqative Flexure Resistance in Web Compact
J NenCompact Sections
[ Mn<=1,3RhMy in Positive Flexure and Compact Sections(, 10,7, 1.2-3)
[ Post-buckiing Tension-field Action for Shear Resistance(s. 10.5.3.2)

Service Limit State
Limiting Stresses in Structural Steel

@® Auto-Calaulation O User Input
Design Load
0
0
Legal Load / Permit Load

0
0

Fatique Limit State

Application of Diagnostic Test Result

Load Test Measurement O strain @ Displacement

——

Steel Bridge Load Rating Parameters

System factor Update by Code
Strenath Limit State
Strength Resistance Factor
Resistance factor for yielding (Phi_y) 0.95
Resistance factor for fracture(Phi_u) 0.8
Resistance factor for axial comp.(Phi_c) 0.
Resistance factor for flexure (Phi_f) £
Resistance factor for shear(Phi_v) 1
Resistance factor for shear connector (Phi_se) 0.85
Resistance factor for bearing{Phi_bj 1
Girder Type for Box/Tub Section

O Sinle Box Sections (® Multiple Box Sections
Consider St.Venant Tarsion and Distor tion Stresses
Option For Strength Limit State
[ Appendix A6 for Neaative Flexure Resistance in Web Compact
/ NonCompact Sections
[ Mn<=1.3RhMy in Positive Flexure and Compact Sections(s. 10.7.1.2-3)
[ Post-buckiina Tension-field Action for Shear Resistance(6.10.9.3.2)

Service Limit State

- ElLimiting Stresses in Structural Steel

@ Auto-Calculation O User Input
Design Load
G [
0
Legal Load / Permit Load
0 Kijm=2
o Khime2

Load Rating Parameters — Previous Versions

[ Fatigue Limit State
*EFabgue Life Chedk

() Only infinite fatigue life
Finite Fatigue Life Parameter
Current Age of the Detail, a
Expected Annual Growth Rate of ADTT_SL, g

(®) Infinite and finite fatigue life

Average Number of Truck per Day in a Single Lane
ot s

(ADTT_SL)imit

Fatigue Serviceability Index

Load Path Factor, G ®0.80 (0.0 (@58}
Redundancy Factor, R (o000 @ 1.00
Important Factor, T ®0.50 (0.95 O oo

Application of Diagnostic Test Result

Load Test Measurement O strain @® Displacement

Load Rating Parameters — Civil 2022 v1.1

Tree Menu

Gen.. Steel Con..,

EF-a‘cigl.le Parameter

Option
(®) Add/Replace

(") Delete

= Both end parts(i & j) have the same

type

e [ 5]
Categary  |A& el
{ADTT)SL
n{cydes) 0

Warping Stress Range

®) Auto Calculation

O User Input

u fe 2
Aoply | | Close

Fatigue Parameters — Previous Versio

Tree Menu

Fatigue Parameter w E

Option

(@) Add/Replace (O Delete

th end parts(i &) have the same
Bo pa
type

L

Nurm.of Lanes, nL 0
{ADTT)Present a
{ADTTSL)Present 0
ncydes) 0

Chedk Position Category
Top of Top Flange [ v
[ Bat. of Top Flange " W
Top of Bot. Flange ;-.A e
Bot, of Bot. Flange ,a, V:-

\Warping Siress Range

®) Auto Calculation
O User Input

af Bot, Flange

Apply | | Close

Fatigue Parameters — Civil 2022 v1.1

Mibas
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Civil 2022

7. Load Rati
ting LRFR 20
19 Updat
e to AASHTO MBE 3rd edition - S
- Steel Composi
posite Girder

= In earlier versi
ersions, just th
’ e classificati
on whether th
e detail had infini
infinite fati .
gue I|fe Orﬁni .
te fatigue lif
e was availabl
e.

= InCivil 2022, i
, if the detai
il has finite fati
atigue life, th
, then the minim
um, evaluati
on i
|, evaluation Il & mean fatigue lif
e life along wi
ith serviceabili
ability inde
x are provided wi
with detailed
calculations

Civi
vil 2022 (v1.1) Release Note

4.2 Finite fatigue Life

. Determme Fatig

position

P e

4.2.1 Minimum Life

position

Bot O

of initially availab

Top of TOP Flange
ot of ToP Flange
Top of BOt Flange 1
Bot of BOL Flange 1

Where,

Re = Resistance® fact

A : De:ml-categow
RpA

Nav = sy
(ﬂf-ﬂ)s

Top of TOP. Flange
potof Top Flange Top ©
Top of BO! Flange Bot of T0P Flange
SrofBotFlanes L — Top of BOt Flange
f Bot Flange

422 Evaluation 1 Life

position

¢ Top F1ange

Bot O

fm:tiallv avi

position

ot of

RgA

| . number of fatieY

New &= 3
“ (Afolf)

0.950
0.950
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. Effective
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Bot Flange

ailable fati|
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Top of TOP Flange 4
got of TP Flange P
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got Flange |2

» Numbér
position where,
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a
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Rating Excel Report
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/
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R

/
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(ADTT st
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stress cycles
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Civil 2022

7. Load Rating LRFR 2019 Update to AASHTO MBE 3rd edition - PSC Girder
« PSC/PSC Composite girders could now be rated based on AASHTO-LRFR19.

Civil 2022 (v1.1) Release Note

- In earlier versions, legal & permit load rating were combined. In newer version, these have been separated and stress ratio for reinforcement/tendon is now calculated for permit load rating.

- Tendon Primary load case should not be selected for the load combinations. It is automatically taken into account by the program.

= Rating > Bridge Rating Design > PSC Bridge > AASHTO-LRFR19

Define Rating Case
Static Load Combination

(®) Service Limit State () Strength Limit State

X

Load Type | max | min Load Cases
| 4 Dc| oo 100 |[*
Dw | 1.00| 1.00
Temperature 1.00
T. Gradient 1.00
Secondary 1.00
Permanent 1.00
User Defined 1.00
*

Live Load Combination
Live Laoad Factors for Rating

Primary Yehicle ICase(M\l'} |
Adjacent Vehide I_Case{le) w
Evaluation Live Load Model

(®) Design Live Load () Legal Load | Permit Load

Define Rating Case x
Static Load Combination
(@) Service Limit State () strength Limit State
Load Type | max| min Load Cases
4 pc| 00| 100 | b
DW| 1.00| 1.00 *
Temperature 1.00
T. Gradient 1.00
Secondary 1.00
Permanent 1.00
User Defined 1.00
*

Live Load Combination

Live Load Factors for Rating. ]

Mame of Rating Case |

Description | |
MName Limit State Description
| Add |
| Modify |
| Delete |
=

Primary Vehide |.|'u'|\|l'|_ ]__(M\fj

Adjacent Vehide |.|v|\.q_ 1(|v|\¢] x| 0

Evaluation Live Load Mode!

(®@Designliveload  (Cllegalload () Permit Load
Name of Rating Case | Design |
Description | |
Mame Limit State Description
Design Seru!oe | Add |
Legal Service e
Permit Service | Madify i |
< > [ Delete _|

Cose |

Load Rating Case —Previous Versions

Load Rating Case — Civil 2022 v1.1

3.2 Legal 103
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Civil 2022

8. Traffic Load AK, N11 Update to Russia Standard
+ The reliability factor for the UDL of AK vehicle load has changed from 1.15 to 1.25 to the latest amendments to SP 35.13330.2011.

Civil 2022 (v1.1) Release Note

= Load > Moving Load > Vehicle

Define Standard Vehicular Load

Standard Mame

Russia - Road Bridge and Railway Bridge L

Vehicular Load Properties

Vehicular Load Name : |AK
‘ehicular Load Type @ | AK W
(MTait : KM
P1=10F Pa=10%
W=108% J' J’
¥ ke ¥
e A TS R T e N e T R S e o
I 1
Mo Load{kn) Spacing{m) K
1 10K 15
2 10K end

[] Fatique
[] apply same Loaded Length between Bogie and UDL

Dynamic Factor
) Auto Calaulation - SHP
Material Type RC
Btidoe Type Road and Town Bridge
Civramic Fackar {1+ 1-+H454ambda)/135
(®) User Input

Dynamic Factor {1-HMu} for Bogie

Dynamic Factor {1-HVu) for LDL

Load Reliability Factor
() Auto Calculation - SMP

(®) User Input

Load Reliability Factor (Gamma f) for Bogie

Load Reliability Factor {Gamma f) for UDL

Lane Factor {51)

i
4

125

Lane 1 Lane 2 Lane 3 and more
Bogie 1 0.6 0.3
unL 1 0.6 0.3

[ o ][ conce Apoly

Vehicle Dialog Box
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Civil 2022

8. Traffic Load AK, N11 Update to Russia Standard
+ The axle load of N11 has changed from 14 K (14 x 11 = 154 kN) to 196 kN to the latest amendments to SP 35.13330.2011.

- N11 (2" Edition) vehicle has been added.

Civil 2022 (v1.1) Release Note

= Load > Moving Load > Vehicle

Define Standard Yehicular Load

Standard Mame

!F‘.ussia -Road Bridae and Railway Bridge

Vehicular Load Properties

Vehicular Load Mame ¢ |N11{2nd edition) |
Vehicular Load Type ¢ |: M11{2nd edition) i |
F1 Pz Pz P4
................
D1 Dz Dz
Mo Load{kM) Spadng{m) "
1 196 1.2
2 196 1.2 W
£ >

[] consider the Effect of Two Vehides as well as One Vehide

Reduction Factor 0.75
Dynamic Factor
Auto Caloulation
Matetial Type RC
Eridgs Tvpe Rairoad Bridge, Subway, Tram
DiRamic Factor {T4Mu) 1+10/{20-Hambda)
(®) User Input

Dynamic Factor {1+Mu)

Load Reliability Factor
Auto Calculation

(®) User Input

Load Reliability Factor (Gamma f)

[] Reduction for Limit State 2nd Group 0.8

[ oc 0 coned [ ool

Vehicle Dialog Box
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Civil 2022

9. Longitudinal Stiffener Input Measured from Bottom of Steel Composite Girder

- Longitudinal stiffeners can be defined with respect to the bottom of the steel beam. Previously, the distance was measured only from the top surface.

+ This would be useful when you add longitudinal stiffeners for the tapered girders.

Civil 2022 (v1.1) Release Note

* Properties > Section Properties > Tapered or Composite

Section Data

DB/User Tapered ]

Offset: Center-Top
Change Offset...

Value User

Cimension

tf2 [ 35.00[mm
Import...

Hw 2365.00 |/mm

tw 22.00 |mm
B1 600.00 [mm
tf1 40.00 |mm

B2 1300.00 |mm
tf2 35.00mm

Stiffener...
I
Material
Select Material from DB ...
EsfEc 6.16251| Ds/Dc 3.0792
Ps 0.3 Pc 0.2
TsfTc 1.2
I Multiple Modulus of Elasticity
Es/Ec {Creep) 0
Es/Ec (Shrinkage) 0
v Axis Variation Linear
7 Axis Variation Linear

Consider Shear Deﬁ;rmaﬁon.
[ consider Warping Effect{7th DOF)
Di;{.:ilan‘uI Cer_ﬂm@d

Stiffener

Position (®) Both

Mieft |1 =

*
Stiffener Properties
Name L
Type Flat e
H 150 mm
B 20 mm
Modify De_lehe
Mame Type
Sl Flat
OlLeft O Right Reference of d O Top (®) Bottom

W Bottom (0 -

o

d (mm) | Stiffener

2]

d (mm) | Stiffener

£ | d(mm}l Stiffener |"

c | d(mm}l Stiffener |"

v 400|351

V| 400(51

Show Calaulation Resuts..

o1 o |

Tapered Composite Steel Section

v

Garce

Longitudinal Stiffener
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