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Enhancements

Enhancements in CIVIL NX 2025 (v2.1)

1.

© %O N & U A~ W N

Addition of Material Database for Structural Steel Reinforcement as per NR/GN/CIV/025
Addition of Section Properties for U-girder Bridge as per NR/GN/CIV/025

Addition of Moving Load for UK Network Rail Bridge Assessment as per NR/GN/CIV/025

UK Network Rail Bridge Assessment as per NR/GN/CIV/025

Automated design support for asymmetric (Type 2) composite steel bridges( Eurocode, AASHTO)
RC design support for US railway bridges(Based on AREMA design code)

Update PSC section design criteria for Australia to the latest 2024 standard

Add California-specific provisions from AASHTO LRFD

Auto-generate Load combination (RC) as per TMHO7 : 1981

10. PSC Design as per TMIHO7-3 : 1989

11. Significantly Improved Excel Design Report Generation Speed

12. Moving patch load analysis as per Eurocode, BS & NZ traffic loads

13. Addition of evaluation truck loads for existing bridges in New Zealand(Based on SP/M/022 v3.4)

14. Addition of special permit trucks for load rating of existing bridges in Western Australia

15. Enhancement of Australian moving load options: Add lateral offset distance option
16. Enhancement of Load All Model 1 in the UK rating system to support envelope ty,
17. Addition of vehicle database for 46 US states

18. Addition of cross-section databases for the US and Canada

19. Batch output for tendon loss table by construction stage and tendon group




Civil 2025

1. Addition of Material Database for Structural Steel Reinforcement as per NR/GN/CIV/025
- To support bridge assessment in accordance with NR/GN/CIV/025, MIDAS Civil now includes a comprehensive set of steel and wrought iron materials used in

UK railway structures from the pre-1906 era onward.

- 10 new material types added to the database, including: Wrought Iron, BS 2762:1956(A), BS 2762:1956(B), BS968:1962, BS968:1941, BS548:1934, BS15:1961,
BS15:1948, BS15:1906, Pre1906. This includes definition of Yield strength values by thickness.

- This addition enables accurate structural assessments for existing UK railway bridges, including heritage structures and simplifies compliance with Network
Rail's material classification and evaluation requirements.

Civil 2025 (v2.1) Release Note

= Properties > Material Properties
= Rating > Steel Bridge > NR/GN/CIV/025 > Modify Steel Material

Material Data X

General

Material ID 1 Name Wrought Iron

Elasticity Data

Poisson's Ratio

Modify Steel Material X

03

- Modulus of Elasticity (Es) 205000000 | kN/m?
Thermal Coefficient 1.2000e-05| 1/[C] ) —
Poisson’s Ratio (Ps) 03
Weight Density 75.51| kN/m?

Use Mass Density 7.7| kN/m/g Tensile Strength (Fu) 70000 kN/m?
B Concrete Yield Strength (Fy1) kN/m?
Modulus of Elasticity 0.0000e+00| kN/m? Yield Strength (Fy2) KN/m2
Poisson’s Ratio Yield Strength (Fy3) KN/m?
Thermal Coefficient 0.0000e+00| V[C] Yield Strength (Fy4) kN/m?*
Weight Density 0| kN/m? .

Yield Strength (Fy5) 295000 KN/m?
0 kN/m?/g

. Steel
Type of Design Steel Material List
Standard | NR/GN/CIV/025(S) v il
DB w A~ D Name Es Fu FylFy1 Fy2
/ Pre1906 1 Wrought L... 1.9e+08 285000 190000 190000 1
BS15:1206
- BS15:1948
Concrete B515:1961
Standard BS548:1934
BS968:1941
Type of Material Code BS968:1962
¢ BS2762:1956(A)
. . DB
© Isotropic BS2762:1956(8)
Wrought Iron )
Steel Steel Material Selection
Modulus of Elasticity 1.9000e+08| kN/m? Code | NR/GN/CIV/025(S v Grade |BS968:1941 v

Plasticity Data

Material Properties
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Civil 2025

2. Addition of Section Properties for U-girder Bridge as per NR/GN/CIV/025

Civil 2025 (v2.1) Release Note

- Riveted steel plate girders can be defined, including detailed configuration of riveted angles. By accounting for rivet holes, the software automatically computes the net stiffness, which is
then applied in the assessment for more accurate structural evaluation.

Properties > Section Properties

Show Calculation Results.., | OK

DB/User

Section ID 2

Offset Center-Bolltom

Change Ofiset ..,

Steel Girder

Name CG
Section Type Steel Girder | v
Size

@ Symmetric Section Auto Calculation

Distance from Reference Line

Top 0 m

Bottom 0 m
B1 03 H 06 m
B2 ).3 t1 0.014 m
B3 03 t2 0.014 m
B4 3 tw 0.014 m

Stitfener...
Riveted Angle...

Cansider Shear Deformation,

Consider Warping Effec{7th DOF)

e |

Defined Angles

Name Type
a Angle

Symmetric

Angle 1 a v

@ Angle 2 a v

Angle 3 v

Angle 4 L

RefPos Ref.Pos dR Diameter

Component Angle (lateral) (vertical) {m) {m)
Top Left Flange Angle 1 Left 0 0
Top Right Flange Angle 5 |Right 0 0
Web Angle 1 Top 0 0
Web Angle 2 Top 0 0
Bottom Left Flange |Angle 2 |Left 0 0
|Bottom Right Flange |Angle 6 |Right 0 0
OK

Riveted Steel Plate Girder

| ‘ Cancel
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3. Addition of Moving Load for UK Network Rail Bridge Assessment as per NR/GN/CIV/025

- MIDAS Civil now supports Network Rail Standards-based moving load configurations for bridge assessment, in accordance with NR/GN/CIV/025. This
enhancement ensures compliance with UK railway bridge evaluation guidelines and expands the platform's global code coverage.

» Key Features: ™
Vehicle Types Included: ’kﬁﬂx
Equivalent Uniformly Distributed Load (EUDL)
RAI (RA1 ~ RA15)
Load Wagon (Convoy Mode supported)
Wagon Type D4 (as per UIC700 standard)

Dynamic Factor Configuration:

Length and group-based selection.
This enables accurate load effect estimation under various speed rail conditions.

Track Factor Input:

Track Factor can be defined per lane in the Moving Load Case for consistent multi-track
evaluation.

» Benefits:

EUDL (Equivalent Uniformly Distributed Load) automatically provided, enhancing compatibility
with simplified evaluation methods.

Provides detailed moving load simulation tailored to UK railway infrastructure.
Allows for accurate modeling of various speed rail effects through Dynamic Factor options.

Enables bridge engineers to perform assessments using familiar UK-specific load definitions and
parameters.

Mibns
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3. Addition of Moving Load for UK Network Rail Bridge Assessment as per NR/GN/CIV/025

- A new Railway Lane type has been added to support Network Rail moving load assessments, allowing users to define track-specific configurations aligned with

UK railway standards.

- The following vehicle types have been newly added: Equivalent Uniformly Distributed Load (EUDL), RA1-RA15 load types, Load Wagon with Convoy Mode, and

Wagon Type D4 in accordance with the UIC700 standard.

Civil 2025 (v2.1) Release Note

= load > Moving Loads > BS
= Load > Moving Loads > Traffic Line/Surface Lanes
= Load > Moving Loads > Vehicles

= Load > Moving Loads > Moving Load Cases

Define Standard Vehicular Load

Standard Name

NR/GN/CIV/025

Vehicular Load Properties

Vehicular Load Name

RA10 Loading

Define Standard Vehicular Load

Standard Name
NR/GN/CIV/028 v
Vehicular Load Properties

Vehicular Load Name Assessment Load Wagon

[ o Concel |- oK
Train Database for UK Network Rail Bridge

I—‘C‘w - -

Vehicular Load Type Type RAI Loading v Vehicular Load Type Wagon v
Define Standard Vehicular Load
Sub Type RA10 et Sub Type | Assessment Load Wagon |
Standard Name
RA Loading Type
NR/GN/CIVf02¢
CASVIZE = © Train Short Length More Critical
Vehicular Load Properties m [F] p3 Pa
Vehicular Load Name EUDL Loading P1P2PIPA PIPIOPIIPIZ
P P7 P8 PIPIPISPIE
Vehicular Load Type Type RAI Loading - == T
,,,,, o1 D2 03
Sub Type ELDL v o N e
D1D2D3 04 D5 DG D7 D8 DIDIONDIZDIDIADISADT  dD2
1 L4
= Wagon
—_ P D
No
o - (kN | (m)
= * RA Loading = Short length 1 250 1829
N P D N P D 2 250 5.01
1 &N | m il IV I 3 | 250] 1829
1 200) 1.524 1 250| 1.829 4 250 end
2 200) 1524 B 250| end
T KN/m ES 200 1.524
4 200 2743 dWi= |85 KN/m
5 150 1.829
dDi= 1524
6 150 1829 22
7 150 1829  ap2= (100 m tceding e
8 150 3.692 O Single Convay
n annl 4 ras
Railway Dynamic Factor Railway Dynamic Factor Railway Dynamic Factor
Static © Dynamic Static © Dynamic Static © Dynamic
Assessment Speed 20 Assessment Speed 20 mph Assessment Speed 60 mph

Define Moving Load Case X

Load Case Name
Description
ng Load Optimization
Select Load Model
Standard Load (BD 37/01, BS 5400)
Special Load (BD 86/11)
CS 454 Assessment (ALL Model 1, Special Load)

CS 454 Assessment (ALL Model 2, Special Load)

[ra 105

© NR GN CIV 025 (Network Rail)

Track Factor
Num of Loaded Track Scale Factor
1 1
2 or more 0.75

Sub-Load Cases
Loading Effect

Combined © Independent
Vehicle  Scale Lanel Lane2 Lane3
RA10S 1 Track 2 Track 1

|

[ o

Moving Load Cases

Lane Name

([Track 1

Traffic Lane Properties

B
(3] 0
-a
Start End
a : Eccentricity
Lane Type
Roadway © Railway
Lane Widt 3
Eccentricity 0 m
Wheel Spacing 1.6 m
11}
Allowable Width 3
Vehicular Load Distribution
Lane Element © Cross Beam
Cross Beam Group
Cross Girder v

Skew

Start |0 sl End |O < [deg]

Moving Direction

Forward Backward © Both

Traffic Line Lanes
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3. Addition of Moving Load for UK Network Rail Bridge Assessment as per NR/GN/CIV/025

- Dynamic Factor in accordance with NR/GN/CIV/025 can now be applied either by automatic calculation based on determinant length or through user-defined
input, providing flexibility and compliance with UK railway standards.

- The calculated Dynamic Factor can be checked in both the table view and the detail report of the Moving Load Tracer.

= Load > Moving Loads > Railway Dynamic Factor

Railway Dynamic Factor

I

Select Structure Group
@fcossGioer |
B Main Girder
[JRailbearer

Railway Dynamic Factor x
© Auto Input y E RN M \IDAS Text Editor - [MVmasRATOS()..  — o
naing ani ear

Select Structure Group nflLines Infl.Surl MVL Tracer gaiend (B File Edit View Window Help - & x
Natural Frequency, no 1.5 Hz @ Cross irder e —m ” DEE&ER E ‘ [ CIE | s | e ‘ =
@|Main Girder | = ¥ foom z
Span Length, L 20 m () Railbearer Moving Load Cases 00002 ++ midas Civil BS Moving Load Oata ++ =
Mymax RA 10 S - 3+ Moving Load Cases | MimaxRA10S oy X
D004+ Key Element @1
Determinant Length, Lip 20 m ey Elemant n 5 o+ Parts @ (1)
po00S  + Components © MWy
Permissible Speed of Track, v 100 mph Scale Factor 1.000000 mmn; + Maxinun Yalue @ 4,0602e+01
Parts 00009 |
00010 ‘
Depth of Baliast, h 05 m ol v I 1 [Lenel ¢ Track | | -
o i 00012 + Lane Fﬂctm’(LE% 1 0,7
Angle of Skew, a a0 deg B m}n;i + Railway Dynamic Factor @ 1.4
Components 15 5
(Longitudinal Member: 85 to 90, Transverse Member : 0 to 25) Auto Input A Fy 22 “‘m“g [Lane? ¢ Track 2
hE SO X poote - Lane Fﬂcﬁnr(ﬂ L0
Effects © Userinput M ML M Wug + Railway Dynamic Factor @ 1.
Type of Display )21
Bending and Shear for Beam Element | Auto Effects T
Bending for Beam Element 13 ) 5 -
All Other Effects E] R el s -
p— Shear for Beam Element 12 Lis
(e.g.Axial, Torsion, Stress, Displacements, Reactions, etc) Inely (Ready
All Other Effects 13
Group List no L Lp (e.g.Axial, Torsion, Stress, Displacements, Reactions, elc) Mam alle; (el

‘Wite Min/Max Load 1o File

Group List Bending Shear Other DRIt RRS UL I

Cross Girder 13 12 13
Main Girder, Railbearer 14 13 14

TS EETTES

- -
‘ b H e | Em For Help, press F1 Frame-233° (1 15,80 15,80 N:O,E 0 W vm v | 100% v
Dynamic Factor Moving Load Tracer
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4. UK Network Rail Bridge Assessment as per NR/GN/CIV/025

- MIDAS Civil now supports a fully automated assessment process for railway bridge structures in accordance with Network Rail standards (NR/GN/CIV/025),
including the ability to generate structured Excel reports summarizing all verification results.

» Key Features:

Automated Assessment Workflow
Perform Ultimate Limit State checks (Flexure, Shear, Longitudinal Shear, Intermediate and Bearing
Stiffener) on main girders, cross girders, rail bearers, and stiffeners automatically after analysis.

Code Selection Flexibility
Assessment can be carried out based on either NR/GN/CIV/025 or BS 5400 Part 3, allowing users to o
choose the appropriate code depending on project requirements.

The Structural Assessment of Underbridges

Utilisation Factor Calculation

Includes auto-calculation of Utilisation Factors based on RA rating criteria, with support for historic steel ErdSimeimant 8 Aitioreation
materials (e.g., Wrought Iron, Early Steel). e o
Excel Report Output \A\’(—;\‘S |
A detailed Excel-format report is generated, capturing all input parameters, applied load cases (e.9.,RAT- i
RA15, EUDL), rating factors, section capacities, and final utilisation results. /\ S
e

Supports Various Design Inputs A
Corrosion depth, riveted angle, effective length, and U-girder specific parameters are fully reflected in
both calculation and reporting. AN

» Benefits:

Streamlines compliance with UK Network Rail bridge assessment procedures.

Minimizes manual input and post-processing by automating the full assessment-to-report pipeline. ”-Eﬁ'{ﬁ}-:‘/"

Produces clear, exportable documentation for design review, audit, and submission to authorities.

)

MibAS
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4. UK Network Rail Bridge Assessment as per NR/GN/CIV/025

Civil 2025 (v2.1) Release Note

» When NR/GN/CIV/025 is selected in the Steel Bridge Rating menu, all relevant input and output menus specific to the Network Rail assessment criteria are

displayed.

= Rating > Steel Bridge > NR/GN/CIV/025

Tables Works Group Report

1 works
1 Swuctures
+ £ Nodes 208
Elements 284
Beam 284
* [Z] Properties
* [Z] Material 1

[Z] 1 1:Wrought Iron

v {3 Section 4
2:C6
3: MG-Middle

@ 1) 4: Railbearer
2 [ 5:MG-End
* £ Boundaries
£ Suppons 10
» |4 Beam End Release 120
Static Loads
[5] Static Load Case 1[0L ;]
% Sell Weight [ S2=-1]

Element Beam Loads ‘324

=5 Moving Load Analysis
L3 Moving Load Cade [ BS ]
Traffic Line Lanes 2
Traffic Line Lane 1[ Track 1]
Traific Line Lane 2 [ Track 2]
* Ehb Vehicies 4

D Uahirdas 111D Dunamin - Qanram *

For Help, press F1 Node-22 1) 29,8,0 129,80 N:O,E:0

girder Bridge Assessme

P TR0 R I0 I0- 10 BE S8 R ICAL 0

¥ 2 AN ACTATAE A A AW A1 AV AX,ALAVANAD AP ALAK AS AT ©
1

e ||

T om

i G

—

.

RG] Eapmany

(L e
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D | e | Dienc’| e | Sune | Byt S| omi
Tavs | heass | oo | ae | 6w =) ne
. o | | e | s | ame | sme | e | o | om | o
0
u
T Ty G w0 LS B
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Civil 2025

4. UK Network Rail Bridge Assessment as per NR/GN/CIV/025

* In Assessment Parameter, Users can modify and apply condition factors, material factors, and other parameters as needed to suit specific project conditions.

» In the assessment case, when static live load, dynamic live load, and dead load are defined, the software automatically calculates the utilisation factor based on

Civil 2025 (v2.1) Release Note

these inputs.

* Rating > Steel Bridge > NR/GN/CIV/025

Assessment Parameter

Resistance Formula as per

o
BS5400 Part3
Required Route Avallability Number  RA1 v
Condition Factor{Fc) 1

Material Strength used for Assessment

O Characteristic Strength

Worst Credible Strength

Effective Length (BS5400 Part3, 9.6.4.11.2)
Span Type
© Simply Supported Spans

Continuous Beams

k2 1
k3 1
U-frame Spacing 1] m

Apply Equation A4 of NRIGN/CIV/025, 9.6.4.1.1.2A

User Input ‘

Modify Design Parameters

Ultimate Limit State

Flexure
Shear
Longitudinal Shear

Intermediale and Bearing Stiffener

] | Cancel ‘

Assessment Parameter

Define Assessment Case

Load Combination

Static Load Cases and Factors(Gamma_fl)

Copy Into Assessment Load Combination
Copy into General Load Combination

Name Limit State Comb. Type Description | Static Load Cases Factor
> < Somi] > BEST) | 12000
__|RA10 |ULS Comb1 * |
¥ i
Assessment Live Load
di Wagon Loading

Moving Load Cases and Factors{Gamma_fi)
Static (Dynamic Factor = 1)

EUDL S(MV) v
@ Dynamic (Dynamic Factor= 1+ phi)

EUDL D(MV) w1

Assessment Case

Mibns

10



Civil 2025 Civil 2025 (v2.1) Release Note

4. UK Network Rail Bridge Assessment as per NR/GN/CIV/025

» Transverse and bearing stiffeners can be defined, along with riveted angles used for their reinforcement. These inputs are considered in the automatic
calculation of section properties, which are then used directly in the assessment process.

» Assessment can be performed using net section properties that account for corrosion depth, ensuring more accurate evaluation of deteriorated structures.

* Rating > Steel Bridge > NR/GN/CIV/025
Stiffener Type
Mode
iLibs | m @snap Name @ Same Dataat | &j-end
Corrosion Deptr G
Located at U-frame e
Target Section & Element I J
Defined Shape = X Section: 4 Corrosion Depth
2:C6
1 I 4:Railbearer v
Name Type T 5:MG-End Eien ==
] Flat Carrosion Depth |04 | m
A Angle
Transverse Stiffener Companeat: | PosMon Dﬁ:‘::h
Transverse Stiffener |5 v
Type One stiffener A
© Two stiffener ¥
Fy 190000 KN/m? i
Pitch 0.7 m
Num. of U-frames in effective length |5
Cross member rolation difference 0.003€| [rad]
Rivet Angle
@Anglel A v
@Angle2 A v
@Angle3 A v
@Angled A v
cG 6:0.31430, 025189 SeLECT
| oK “ Cancel ‘
Transverse and Corrosion Depth
Bearing Stiffener
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4. UK Network Rail Bridge Assessment as per NR/GN/CIV/025

» After completing the assessment, results can be reviewed through both the table view and a generated Excel report.

. .
* Rating > Steel Bridge > NR/GN/CIV/025
B % - aer -
Calibri - - LRl Z‘v‘ E
TR xam - @
StariPage . MIDASCIVILNX « Main Girder (Bending) # 7| el 82 e S Rmawa
— -] £ 4 B @acey- Bas- & §h- ua-
asu R4 U forras 5 = = ™ 5 adabia Al &
Element | Pant fating Case 0oty 3'3.';'? ¥ ] o A
Dynamic: Statc | Dynamc | Statc | Dynamc | Statc | Oynamic B2 % & | Design code ¥,
L2 - - = = ~ - = = A/A B CIDEFGH [ KLMNOPQRSTUNVWX Y ZAAABACADAEAFAGAH Al Al AK ALAMAN AO APAQ AR AS AT/ =
o B B = B < = = 1 Design Condition
g s B B T S B = 2 Design code Element | Member Type.
(i) 5 = : - - - 3 “NRIGN/CIV/025 06 15 Main Girder
max - 5 5 5 5 = - "
max 5 = = = - E =
ax = = = & = 5 = 5 M Bending Result Summary
max = 5 = = = = = LI R ro—— Loading (N.m) P B A Utor Rag. Assessed Categony |
= = = g = = = . 7 Case Dead | Satc | Dyamic | %M | seauc | Dymamic | Stauic | Dynamic | Stac | Owamic | Swtic | Dymamic |
= = ‘ 8 117) |EUDL FroMax) | 1874353 | 3368555 | 0.000 0000 0.000 0000 BaD | RAD 0000 | 0000 | owm
= B = 3 3 1381 [eupLroqmen | 1663691 [ 317303« | ooo0 | cooe | som | omo RAD | ®A0 | 000 | oow A | m
= = = A 10
- - . - - 11 M Shear Result Summan
5 = = & a 12 pog | Rasessment Loading (kN) Eeapacity Bsu RA Ufor R&E. Assessed Category |
- E = 3 1 Cose Dead | swaric [ Dmamic | (M) Swatic | Dwamic | Satc | Dyemic | Sadc | Dwamic | Swauc | Dwmemic |
- - - 5 14| W |enLrmwen| 1 | msses | owe | cow | oow | owo | mo | mao | oow | oo | &
- = = = = 15| ) [eUDLpoMeg | 1s6s1z | 225953 | 000 | 0000 | oooo | oow | a0 | mao | oow | oo a | wm
e J 15
pro 17 M Bearing Stiffener Result Summary
18 = Web Yielding
g | o] o e - E o el -~ ) I - T =) S T ) ] B S ]
Case i) case ) case 20 caze Desa | stic | Dynamic | (W/mm’ | Seavie | oynemic | Swmtic | bnamic | swtc | Oamic | Smuc | bynemic |
Dead | st | oynams| st |Oynamc| Sutc | oynamc| Sutc | oynamic| Sutc | oyname] sinic | oynamc| St |oynamic| suis |oymamc] statc | oynams] oesa | Suse [ond | : T - I ) I N T
— ooT0 | waa | - - - - - - - A1 AT | e [E8e STy erTw| - [ RATE | Dies | - Y X - L - - -
S R e e e e e e e e e e = €
{0 T 2 S S N S N .1 ,; e o I i i e e e AR Ioilog inech) [ copocry | ol I o [ _vrn | Asessssoregon |
= = = 5 = 5 = = 5 = 5 = = = = 5 = = = = 5 S = = = 425 @s2 | pead | Smsic | Dmemic | IN/mm’ | Swvc | Dyamic | Swwc | Dwemic | Swauc | Dyamic | Smatc | Dwamic |
P Enl ol ][ i o o el I it (i i B [ e (i i e = [ = [ =13 N ) | N | \ Ji
max - |20 T > - = = o - Al . = RA1S | D102 - A At - v > 27
27 FRECS [ s S 53T IS E T IS Sl 2 [ £ 300 2 TR I 3 I I J28  sBudding
i L B . B e S S I I e I e O | L I | [ m [ Ul | Aesessescumn |
max | - |ZeeaiTisaTess] - G - = = = = & | e S A O 5 130 Cost | pesa | static | bynamic | | sstic | oyamic | swtic | omamic | static | Dynamic | Static | pynamic |
= 5 1) 5 ] st [ s |l R S - S S I S I E z = | & PR IS 3 5 [ = | 5
e s e e e e s e R I i e i e | I s S O s P
o o | e B e e ] S e ) I e e e e
- i i SO s B e s I s | e e e | tWebvielding i
= = 3 = 5 2 = = = = = = 2 = = = = s 5 = = = T ss sos | Assessment Capacity 85U a Uforra “Assessed Categony |
L] < = S 1= 2 S I SR R LR S RO S NS A e 36 case Dead | smuc | owamic | (W/mm') | swatic | Dyamic | Smtic | Dwamic | Swmuc | Dymamic | swtic | Dyamic |
\Main G[‘,I.:gl, Bgndinsm EIL] Bearing Stffener max = 1 - |- 1= - - - - s < & A T~ RAIS | RAIS | - o & A o S = 37 117) | EUDL FxiMax) | 0.000 0.012 0.000 0.000 0.000 0.000 RAD | RAD 000 | oooo M | om
‘ J18) | wermedte Suffener | - = E 3] = = E = = - = E = = = - = = = = = E B J18) |EUDL FrxMax) | 0.000 0.000 0.000 0.000 0.000 0000 Ra0 | Rap 0000 | 0000 A |
18] Bearng Siftener | max 2 = - B = = 5 3 T | max < RAW [ om3| - T a1 | e < = :
(L] T = z = = = = = = = = = 5 = = T = 2 13
3{8) | Bearmgsumensr | max = | = 5 S S I . I ) AATs e | - | - | A [ A [ [ - | - J40  +vielding
18] - - - ES I S I = - SO0 IS I IS - - ITy
T[] | Bearng Siffener | _max 5 5 < B - 5 o L I O N 0 I~ < SaL pos i Losdirg (W/mr?) Copsciy £ Lo DG
119) | wiermecete Sustener | - | E! 2 = 5 = = = 5 3 = = 5 = = 5 = = a2 ¢ | Desa | sauc [ owemic | (N/mm) | sovc | Dmamic | Smmc
] | e st - | Coml ] I e e - S ! I I . 2 ] I Jaa| 107 [EUDLFoiMing] 000 | 0007 | 0000 | 0084 | 252782 |wwwuew| RAD
78] | BeamgSuterer | = = = 2 = = - 3 T e T e L I B e = Jaa| om [woiroes| oow | om0 | 0o® | 017 | A LS
10] | iermedate Stifener | - - - B - - - - B - - - - - - = = fas
111 | Beamg sitlener | max S I - == . - B o I U U I e ] =
1) | Viemesae s 5 ] T O i z i — %] suciing
1) | Bewng Stflener | max = - z = = = = - T A | o] - 3 | e = = a7 " Assessmem | Londing = 85U RA U for RA Assessed Categony |
M11] | s Sar |~ | i [ £ S [ [ 2 o [ £ s ey @ ome | sac [ommc | P | o | opame | sonc | opemic | saue | owame | swnc | omeme |
e Y e - e  e| NN [FUDLrciMed| 000 | 000 | 0000 | 0866 | umme | cmenm | AAI | A1 | oom0 | O | AL |
12) Bearng Siffener max & = > 2 = = = = max = RATS | 0991 [ - A A1 max = 3 <50 197 [EUDL FrMaw| 0000 | 0000 [ 0000 0866 | mmmamue RANS | RALS 0000 | o000 M|
13] | Wtermedate Stifterer | - - - - - - - - - - - B - - - - = 5 z S
T3] | Bearng Siffener | max = = & = = - E % max = = = < A | wex & = 43!
13]_| termedate Suttener | - 5 5 z 5 E = = = = = S - 5 = 52 5 O i O 1 A i o
:%}_ Bowrig Sflecer | max = = < s = = = - L3 S N U Al LI .3 = s E » [_Main Girder_16 | Asessment_16() | Asessment.16() | Rail Bearer 2 I 0
Main Girder, Bearing Stiffener / 1 e 1 BH seolllock 1 B m o - L T




ClVlI 2025 Civil 2025 (v2.1) Release Note

5. Automated design support for asymmetric (Type 2) composite steel bridges as per Eurocode4 & AASHTO LRFD

- In the case of exteria girders in girder bridges, the deck often needs to be modeled asymmetrically. However, previous versions did not support the design of
such asymmetric sections in the automatic section design feature.

- Starting from this version, Steel Composite Design now supports asymmetric (Type 2) sections, in addition to the previously supported symmetric sections.

- The supported design codes are Eurocode 4 and AASHTO LRFD, and Type 2 section checks are available for Steel |-girders, Steel Tub girders, and Steel Box girders.

= Properties > Section Properties
= Design > Composite Design > EN 1994-2 , AASHTO-LRFD20

Section Data X

DB/User _Composite

¢ muaas aaaa FHLECE recms JHLIC Aok
T 1 W e

SectionID |3 Name  Outer Beam

Section Type Steel-l (Type2) v 3 " s
= MEMBER NAME : Steel Composite : 6 - i
Symmelric Section Auto Calculation

1. Member Information

e

Distance from Reference Line
1) Design Cade
sg |0 Tp|18 | Bot/18 | m £N1994.2 N : Rocommented )

2 section Property
Slab Outes Beam

Bc 3.05 tc |0235  Hh |0 m

B8 |0 w2 0 m it
B2 015 |H (073 | bl O 0 1= 00.000MPs, £, = 205,000.000MPa.
a)Length
83 (015 |1 [0.025 | b1z O m i
B4 018 12 0028 1} m ) Partial factors
Factor
8 |0 w |0.02 m 1500
1150
L st i
1.100
Material g
Select Msterial from DB
Displsy Cantrold Es/Ec 861 Ds/Dc |0
Ps 0 Pe 0
Ts/Te 1

Multiple Modulus of Elasticity

EsfEc (Creep) 0
Es/Ec (Shrinkage)

Use Hambly Eq. for lex

Offsel: Center-Top {8 Consider Shear Deformation.

Change Offsel . Consider Warping Effect{7th DOF)

sou cacusion e [N I | I iSc0omm e gy . g ——
Composite Steel-I (Type2) Section Steel Composite Design Report as per Eurocode4 Steel Composite Design Report as per AASHTO LRFD

FBC4 U e En BB a b EELEBEE SRR EEREEBUN SN EREECEEE G

“
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Civil 2025
6. RC Design for 1D Beam & Column as per AREMA 2023

- A new option, “Special Provision 2.35.2(e)" has been added under Design Parameters to specify the type of box culvert.

Civil 2025 (v2.1) Release Note

= Design > RC Design > Design Parameters > Special Provision 2.35.2(e)

General Steel Concrete SRC PS
Speclal Provision 2.352(e) w
Gption

© Add/Replace Delete

Member Type

1 Single Cell - Monaolithic
Single Cell -Simply Supported

©Q None

‘:CIUbe ‘

Special Provision 2.35.2(e)

Concrete Structures and Foundations

( N
ve = 2[14 u.umax:]ﬁu EQ 247

EQ 2-47TM

e

N
v, = 0.17(1+ 0.072-3] [T,
B

N
The quantity K*' shall be expressed in psi (MPal
s

d.  For members subject to significant axial tension, shear reinforcement shall be designed to carry the total
shear, unless a more detailed analysis is made using

EQ 2-48

«

(4 NA =
v = 2{1+0.002=¥} fr
As’ S

. Ny
Ve = 0171+ n.zgf;mﬁ EQ 2-48M

E
where:

N, is negative for tension
. N R
the quantity }-\*‘ shall be expressed in psi (MPa)
2

. Special provisions for slabs of box eulverts. For slabs of box culverts under rail with 18 inches (450 mm)
or more of fill (base of rail to top of eulvert), shear stress v, may be computed by:

— v,d
v, = 2:14,[F + 4600p EQ 249

u
EQ 2-49M

¢

vd
v, = 0.18 [F +32p—
MII

but v, shall not exceed 4 I (or éJl_'L in metric). For single cell box culverts only, ¥, need not be taken

i -
less than 3Jl"u (or Q’ in metric) for slabs monolithie with walls or 2.5,¢ffu {or é.jf‘r in metric)

v.d
for slabs simply supported. The quantity ;;‘- shall not be taken greater than 1.0, where M, is factored
u

moment occurring simultaneously with Vi, at section considered.

w20z, and Aasaclalion

AREMA Manual for Railway Engineering

| 8268

Mibns
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Civil 2025

6. RC Design for 1D Beam & Column as per AREMA 2023

- Design and checking of RC frame elements to AREMA 2023 are newly introduced in midas.

Civil 2025 (v2.1) Release Note

- This feature can be applied to RC beam & RC column (T-girder, diaphragm, pier, pier cap & other related substructure components).

- The detailed design report provides calculations in both Sl and US units, available in Word format.

= Design > RC Design > RC Code Design > Beam/Column Design

MIDAS Information Technology Co. Ltd.

MIDAS CIVIL NX 2025 (v1.1) / Design

Code ; AREMA-2023 Unit: kN , mm  Primary Sorting Option
SECT MEMB
Sorted by O MEiter 2
Section g Positive Shear & Torsion
MENB Section fc
SECT |SEL| Be | He fy | POS|CHK] W LCB| AsTop PNEE) LcB| AsBotf wu [LCB| Asv Stirrups
Span of | hf | #s
7 Pier Cap Nid | 008826 | | | OK |24 e A
8 | v [1500.]2000.| 041369 | W | OK [26E+07| 1-F 37833 |0i00000| 3 [ 0.0000 [0i00573| 1-F 17.528
750.00 D’,D[K]lﬂDDD 0.:4136% | J 0K | 2.8BE+07 | 1+F 424565 |0.00000 3 | 0.0000 |0.00574| 1+F 17.451 2
3 Pier Cap Mid | 0.04826 | | | oK [20E=07| 1+F 29021 [0.00000] 3 | o.0o00 [0.00570| 1+ 17.605 1
&8 | ™ [1500.[2000.] 041369 | M [ OK [26E=07 | 1+F 37800 [0.00000] 3 | 0.0000 [0.00571 | 1+F 17458 [1040.10] 1 oo amema-o023 Unit: kN mm  Primary Sorting Option
750.00 0.000{0:000| 0.41368 | J | OK [28E-07| 1-F 42315 [0.00000| 3 | 0.0000 [0.00572 1=F 17381 [1040.10] 1. o . SECT  DMEMS
3 Pier Cap Mid | 0.04826 | | | OK |28E+07 | 1M 42506 |0.00000| 3 | 0.0000 |0.00576| 1-F| 17.520 535833 | 2 Soredby ”TW Resulls ”Ehg"'”
& | [ [1500.]2000.| 0.41368 | W | OK |26E-07| 1M 38037 |0.00000] 3 | 0.0000 |0.00575] 1F| 17.520 |53se33| 2 i Qseniceablity. | EEESREIRER
750.00 0.000]0.000] 0.41368 [ J | OK [2.0E+07[ 1M 29185 [0.00000] 3 [ 0.0000 [0.00574] 1-F| 17.598 [535e.33] 2 | MEMB Section fe Stress Cantral
10 Pier Cap Mid | 0.04826 | | | OK |2.86-07| 1-M 42510 |0,00000| 3 | 0.0000 |0,00575| 1-F| 17.462| 104095 1 | SECT|SEL] Be [ He| & |Pos| cHk Concrete
8| [ 15uu.|zuuu. 041369 [ M | OK |28E+07| 1-M| 37969 |0.00000| 3 | 0.0000 |0.00574| 1-F| 17.492|1040.95| 1. | Span bfl ht fys Top-s | Top-sa| Bots | Bot-sa
750.00 oo00]0000]041368| J [ oK [20E+07] 1M 29140 [ooonoo| 3 [ 00000 [0.00573| 1-F[ 17.5681040.85] 1. i Pier Cap Mid | 0.04828 | | oK 4 4 i i
& | v [1500.[2000. [ 047368 | W OK | 18400 | 206.00 | 0.0000 | 206.00
750.00 D’,DM‘HODD 041368 | J oK 20500 | 206.00 | 0.0000 | 206.00
8 Pier Cap Mid | 0.04826 | | oK | 204.00 | 206.00 | 0.0000 | 206.00
8 | ™ 15DI}‘2I}DD 041389 | W oK 184.00 | 206.00 | 0.0000 | 206.00
750.00 OD‘DD‘D.DUD 0.41369 | J oK 204.00 | 206.00 | 0.0000 | 206.00
9 Pier Cap Mid | 0.04828 I ™ 29200 | 208.00 | 0.0000 | 206.00
8 |[C 1500.‘2000 0.41368 | W oK 185.00 | 206.00 | 0.0000 | 206.00
750.00 DDUU‘U.DUU 0.41389 | J oK 144.00 | 206.00 | 0.0000 | 206.00
10 Pier Cap Mid | 0.04826 | | T | z8200 | 20600 | 0.0000 | 20600
S8 15DD.‘ZGDG 0.412389 | W oK 184.00 | 206.00 | 0.0000 | 206.00
750.00 DDDI]‘DDDD 041368 | J oK 144.00 | 20600 | 0.0000 | 206.00

Connect Model View

Select All Unselect All Re-calculation
Summary.. Summary By LCB B

Result View Option

©Q All

oK NG

Detail. C\UsersimidasiOneDrive - MIDASWA |0 py Table
Option for Detail Print Position
Close

End |. Mid. End J.

Connect Model View

Select All Unselect All Re-calculation
T

Result View Option

oAl

OK NG

Detall... Ci\Usersimidas\OneDrive - MIDAS\A| [0 Copy Table

Option for Detail Print Position
End |

Design Result Table
Mid End J

Close

= MEMBER NAME : Pier ( Section ID : 9, Element No.1)

1. Member Information

1) Design Cade
AREMA-2023

2) Saction Property
PFier (1D :3)
3) Materizl
Concrete
. =48.263MPa, E. = 0.043w, *57,“* = 35, 215.334MPa
Reinforcement
, =413 686MPa, f,, = 413 686MFPa, E, = 199,348 024MPa
4] Length
L=10.000m

&) Reinforcement Data

1500

. -+ o
1500 J
t +
Main Tie Stirrups.
End Part 22,500.000mm* 2-#3@273

2. Axial and moment capacity ( End, 1.00L )

LCB Strength Group |-FX

P/ #P. 30,326.254kN [ 50,413.089kN = 0.512 oK
PAsdial and M, { #May 7.118kM-m  17.308kM-m = 0.411 oK
moment ML [ g, 37.632kMN-m / 237.556kN-m = 0.411 oK

M. [ oM, 97.950kM-m / 238.186kN-m = 0.411 oK

Prin , P, Poas 0.01000 2 p =0.01000 £ py.. = 0.02000 oK

“ Sirengih Group -FX - ( 1.400 JDead Load, FX minmwm concurrent force

Detailed Design Rep

Mibns
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Civil 2025

7. Update PSC section design criteria for Australia to the latest 2024 standard

Civil 2025 (v2.1) Release Note

- The PSC Design feature has been updated to support the latest amendment of the Australian bridge design standard: AS 5100.5:2017 Amendment 2024.

- Key Updates : Support for the 2024 Amendment is now available in the PSC Design Parameters.
Updated reinforcing steel material properties in accordance with the new amendment.
All relevant design equations and checks have been revised to comply with the updated provisions.

- This update ensures that engineers can perform PSC design fully aligned with the most current Australian bridge design standards.

AS 5100.517 v

Design Code

Input Paramaters

Maximum nominal aggregate size (8.2.4.2)
d_g 0.016

Output Paramaters
Ultimate limit states

Iransfer Chack
Flexural resistance
Shear resistance

Torsional resistance

PSC Design Parameter as
per AS5100:5 Amd 2:2024

= Design > PSC Design > AS 5100:5:17 > Amd 2:2024

Amendments ;

Amd 2:2024

Crack Control

Maximum Increment of Steel Stress

| 160000]

Serviceability it state

Control of Cracking

kM

Al

4lA B € DIE F G A 1|3 K L M N[O P QRS T UV WX Y| Z MABAAD AE AFAG AH Al A AK AL AM AN KO/ AP AQ: AR AS AT AU &Y. [~

+ [1. besign Condition
2 Desion cooe )
ASE1005-17 Ama2 24

£l
AS 5100.5:2017 Amd 2:2024 2
.

- &

W Section Properties
Secion Type

Composie

1. Desian Condition

Gross section
Bridge design, Part 5: Concrete L 2 -
10 _H_j(mm) 15000 | 15000 | 16800
11 B limm) 21008 | 21000 | 20800
=5 G Jmm) =5 w503 i
13 C. [(mm) 6767 | 647 | 0852
This Australian Amendment was prepared by B0-090, Br 3¢, | A [nm | 57608 e T T
i o = o - -
Standards Australia's Standards Development and Accrei | 5 mm 19296+08] 5 Jimm) 1962.6+08 4023670
a7 5 Jmmy 234TES] 8 [inm) 2880 E+08]
Published: 24 May 2024 s S Jomy [ & fmm | |
1 S- {mm) ) |
Draft published as: DR AS 5100.5:2017 Amd 2:2024 ;|
" 21 WMateriols
Committee: BD-090 22| -Concrete
2 i E Tor= 0841, |
Committee ARRB (Australian Road Research 3, e Py 5 o | v
members: Australian Industry Group 25 [Girder 50000 33800600 [¥75) 585 | 070
Australian Steel Institute 2= |- TR0 S0 Y L. 9eF
a7 * 0= 1.0- 0.003f, (within the Nmits of 0.67 = a, = 0.85)
Austroads Lid. ] * Y= 10500071, (within he s of 067 =y 5 0.85)
Bureau of Steel Manufacturers ¢ 2o
Cement Concrete & 30| -Prestessing steel nomation
e 5 Ho. | Tendonname | Bn & A | Songnies) | E
Concrete Institute of Australia  ,, e (mm) (ma) t (WPa)
oncrete NZ Inc s Scbporti7y | Bomd | 44550 want]  1ssa] 2050000
e X Bond 450 2050000
Concrete Pipe Association of Au.”. Sond | ] g
Consult Australia 36 Bond_| 15650 | a
Engineers Australia 3! T Bong | 0] e | 5
38 S_Span1-168 Bond 14850 1569.1 a
Independent Chairperson (Alf'S" = S_Bpant-158 | Bond 15150 15691 | 18633 X
Institute of Public Works Engine: ;5| S Spant-H8 | Bond | 15850 | 15691 ] 18633 2050000
National Precast Concrete Assoc 4 §_8pant-13% | Bond 6150 15881 8833|  208000.0
i .| S_Spant-169 | Boad | 14850 15691 | 18633 o
New Zealand Heavy Engineering a3 $_Spant-158 | Bond 15150 15691 18633 0|
Queensland University of Techni .| 2 | S_Spant-148_| Bond | 8550 15697  1es33| 2050000
Rail Industry Safety and Standar 45, S.Spent139 | Bond | 16150 Tsga1|  18633) 200000
- 14550 1569.1 18 .0
Standards New Zealand (SNZ) :‘- o 5T L -
Steel Construction New Zealand s ® 15650 15681 9]
Steel Reinforcement Institute of 45 L2 15850 | 1888:1] ]
i 0 1 0 1307 5691 | o
The University of Sydney 5 1 150 137 1568.1 9|
WSP New Zealand Ltd 52 i 1 Bond | 15150 1387 5691 | 5533 | 2050000
Waka Kotahi-NZ Transport Agen 53| 21 | Sspnties | Bond | 15850 87|  tseat|  18633| 2050000
54 H_ S=Su2n|r|33 _Benﬁ ! 16150. 139.7' 1560.1 | 16_53 )_ 20_5000.0
) S_Spant-170 | Bond 14650 1387 5691 18633 2050000 |
© Standards Australia Ltd 2024 56 15150 | 17| tseeq|  eead]
57 5850 387 & 8633 I
All rights are reserved. No part of this work may be repriss 18150 37| 15691 8833] 2050000
electronic or mechanical, including pt witho: 58 o il HEsD ‘":' i ] 188331 2080000
&0 5150 138 15681
otherwise permitted under the Copyright Act 1968 (Cth). ~ BT Y 2 BT —

)

PSC Design Rep
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Civil 2025
8. Add California-specific provisions from AASHTO LRFD

Civil 2025 (v2.1) Release Note

- To meet the specific requirements of California bridge projects, MIDAS CIVIL NX now supports the California Amendment to AASHTO LRFD design

specifications.

- Applicable Design Modules : Steel Design, RC Design, PSC Design, Steel Composite Design

- Users can now perform code checks and design in full compliance with California Department of Transportation (Caltrans) standards, ensuring regional

accuracy and approval readiness.

= Design > Steel Design > AASHTO-LRFD17 > California Amendments

= Design > RC Design > AASHTO-LRFD17 > California Amendments

= Design > PSC Design > AASHTO-LRFD17 > California Amendments

= Design > Composite Design > AASHTO-LRFD17 > California Amendments

Concrete Design Code X

Design Code AASHTO-LRFD17(US) v

PSC Design Code

Amendments AASHTO-LRFD1?

| California v | |Design Code

Amendments : California

Apply Special Provisions for Seismic Design Hiput Peramatets
Tendon Type
Consider Axial-Moment Interaction for Plate Column © Low Relaxation Tendons

Stress Relieved Tendons

Moment Redistribution Factor for Beam 1 Prestressing Bars
Exposure Factor for Crack Width
[ OK " Close ‘ © Class | (1.0)
Class 11 (0.75)

RC Design — CA Amendment e B
Output Paramaters.
Steel Design Code X

At Construction Stage/Service Loads
Stress by Construction Stage

Stress by Service Load Combinations

Design Code AASHTO-LRFD17(US)
Stress in Prestressing Tendons
Amendments : | california v Principal Stress by Gonstruction Stage
Principal Stress by Service Load Combinations
. (Max Shear)
All Beams/Girders are Laterally Braced ; :
Principal Stress by Service Load Combination (Max
. o Torsion)
Check Beam/Column Deflection
Crack Check
I OK I ‘ Close |

r

Steel Design — CA Amendment

Corrosive Condition

O Severe Moderate/Mild

Flexural Strength

O Code Strain Compatibility

Construction Type

Segmental © Non-Segmental

Manufacturing for Post Tensioning

O Castin-place Precast

At Faclored Loads

Flexural Strength Check
Shear Strength Check

Combined Shear and Torsion Check

Select All Unselect All

(=]

Composite Steel Girder Design Code

|Coue AASHTO-LRFD17

v | AM: |Recommended

e

Strength Resistance Factor

Resistance factor for yielding (Phiy)
Resistance factor for fracture(Phi_u)
Resistance factor for axial comp.(Phi_c)
Resistance factor for flexure (Phi_f)
Resistance factor for shear(Phi_v)

Resistance factor for shear connector{Phi_sc)

Resistance factor for bearing(Phi_b)

Girder Type for Box/Tub Section

Single Box Sections

Consider St.Venant Torsion and Distortion Stresses

Option For Strength Limit State

© Multiple Box Sections

095
08
09
1

1
0.85
1

Appendix A6 for Negative Flexure Resistance in Web Compact

/ NenCompact Sections

Mn<=1.3RhMy in Positive Flexure and Compact Sections(6.10.7.1.2-3)

Post-buckling Tension-field Action for Shear Resistance(6.10.9.3.2)

Long-term Section Property of Cracked Composite Section: Rebar Areal3

Include Normal Stress due to Torsional Warping

Design Parameters

Strength Limit State-Flexure
Strength Limit State-Shear
® Service Limit State
Constructibility

Fatigue Limit State

Shear Connectors, Longitudinal Stiffeners, Bearing Stiffener

Steel Composite Design — CA Amendment

Mibns
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ClVlI 2025 Design Civil 2025 (v2.1) Release Note

9. Auto-generate Load combination (RC) as per TMHO7 : 1981

- Load combination are generated as per Table 17 of TMHO7 : 1981

- For automatically generated load combinations, the SLS combinations are classified according to TMHO7-1981 for serviceability checks under PSC Design.

= Results > Load Combination > Concrete Design > Auto Generation > TMHO07: 1981
o 7] T R . .
S — - | Cane | ue | joBa s e Serviceability Load Combination Type
- ' 2 3 !! O Add Replace
- on o carren NEAFIAEEE s o e
_ oad losds; et . | 222 | 23 |58 0 E 0 Conerete o Corpont Serviceability Combination 1
- Soparimpoand dasd s £ 2 | RE Y[ 3 a9 e . cLCB533
g Pt 43 A L 384T 800 B M pON SoaT 08T where 2222 [rey 10 10 10 ;Q Maniputation of Construction Stage Load Case
- é 8 Pk & e s aflect W 2322 | ®S |0 |70 | w0 ST ony 5 0ny 05Tic5 cLCB534
= g Juncap Bl It~ 1 R R ST:SuiclomdCose | CS: Corstietion Stage
O P BERERAEE
= g ? TR ST ETH T . 0 Code Based User Defined
§ E Earmy posmare s 1 Aprcsimus theory b | 243 | gz fii [ [ a Lod Factors for Permanent Loads
- -
| 8 [ — w |z | B3| 05 | EE Ei T
= § As above but Causng releving afect G | ze3 | UE | seecumezes § ¥ St T o T
- | weaser rensuen of etained o nchoted water o | zsz | B3 [03 ]3] 03 Eé
- . " ws [ [0 [ e Vertical Earth Pressure Mathod-1
-, | A sove bt causirg rebeving oot & | 282 88 |we | | 1o i 5 ¥ Noneta Eat Prssre et
= = o o |asa0 [ W |3 1R| -
LB = w35 e
- = oadng NB Y 2843 -
§ §§ {E Lo re :: : :: ggf 3 Partial Safety Factor for Moving Load Surcharge Load
- z ey | 0 | 2aso | BF |33 [ | - | smus o
Losd Case -
W (e = L
~ & Bk o ook ole kil Mot 00 K0 Vercn Type A 3 Combination 2 and 3
- g T = o a2 ] 88 |- ::;" . TMHT Vebicie Load Factor Table
i = P PP T P P —— CLCB535 7
5
_ Eg atosa IR R s cLCB536
' i s o NEIFREREE cLCB537
; g Accsental guing [ saa |95 |- |as] o § cLCB538
b é g T BEIEIREEER cLCB539
5 § m“»w . i we @ |- -] g: [ Longitudingl Braking & Traction cLCB540
- H us ] ]
(L] w 87 - - ;
(% s - 2§ cLCB541
- g ! L] w oo B &2 125
' - 3 Hekehe ws . £ Load Case. Factor CLCB542
: - - [ fa]-TaT -] LCB543
- 3 @ AR ¢
I~ § [roveen AR cLCB544
- [ m |ows | 8E - |- [13]3 ii - cLCBS45
A Dete
- R o Tm e E el 82 : cLCB546
Ik ENENERENR | S
& § g-; g Parayine prasvess sng prysvan Fmfe | 432 | 8% (18 |33 | 12 E 3’ For Utimate Limb State. 10 cLCB547
_ |2 Qé 2| Oerenias setiement fo | aaz |5 112 18 ) 1a For Service Limit State 100 cLCB548 X
B ~
5 % gg §§ [— F ass | W8 |- ﬁq‘; 3 % ¥ Ijounalimw:suwn -
58 Temperature gradent P | ass |93 |- [T ] % Set Load Cases for Orthogonal Effect..
= e mr AL oK Cancel
| Frerienal Sman'ny sdrat Fe | as2 | V5] -] -] )
oK
Auto Load Combination SLS Load combination Type

Mibns



Civil 2025 Design

10. PSC Design as per TMHO07-3 : 1989
- The design of PSC elements as per TMHO7-3:1989 has been newly implemented in MIDAS.

- This feature can be applied to all the PSC girder.

Civil 2025 (v2.1) Release Note

= Design > PSC Design > TMHO07-3 : 1989

Design Code TMHO7-3:1989

C Design Code X

AB CDEFGH.I
2 Shear Design for a Section
~ - Strength limit load combination :

- Strength limit load combination type :

Input Parameters

User Input Data

Principal Stress Limitation

Serviceablility Limit States

Madify Design Parameters...

-Axial force due to ultimate loads
- shear force due to ultimate loads

- Bending moment due to ultimate loads

Construction Stage 1) Crack Check for Flexure

- Cracking moment (M)

Comp. 0 kN/m?2 Comp. 0 kN/m? 1
M, = (037fa+ for) % 7
Tens. o kN/m? Tens. 0 KN/m?
where,
Output Parameters fo | = 0.02 {MPa)
; St e < e I |= : 1
Serviceability Limit States Ultimate limit states 9.5410E+12 {mm"}
¥ | = 200144 (mm)
Concrete stress limitation under service loads Bending resistance Yo | = 115
Concrete stress limitation at Construction Stage Shear resistance
Principal stress under service loads Torsional resistance Since,
M, =M
Principal stress at Construction Stage
Tensile stress for prestressing steel 2) Shear resistance of Concrete

Select All Unselect All

| conce

Voo o = 00md)f

29429 =

PSC Design

JiK L MNOPOQR:S

: Stress due to prestress only at the tensile fibre
: ‘Second moment of area

: Tensile fibre distance

Section is cracked in flexure

=Ultimate Shear Resistance of Concrete (V).

W05 Wy 2010

T UVWXY Z AAABACADAEAFAG AH
trial
p = 0.00 (kN)
v o= 0.00 (kN)
M = 36750.01 (kN -m)

(see Clause 4.3.4.3 - TMH7-3 : 1389)

= 11246.70  (kN'm)

(Clouse 4.3.4.3 (Eq-34) - TMH7-3 : 1989)

704.99 N Ng = 704.99 [kn)

Detailed Excel Report

Mibns
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Civil 2025

Civil 2025 (v2.1) Release Note

11. Significantly Improved Excel Design Report Generation Speed

- The generation speed of Excel-based design reports has been dramatically improved by adopting the LibXL library. This enhancement reduces the time required
to export large and complex design calculation sheets.

- Key Improvements : Significantly faster export performance for design reports.
Improved stability when generating large files.

This update enhances user productivity, especially for projects requiring frequent report generation and documentation submission.

= Design > Steel Design ,RC Design , PSC Design , Composite Design

Excel Report

Applicable to the following design codes:
B D@ - 23 Curved Steel Comjposite Design methadA xisx - Excel m - O X

PSC/PSC Composite Steel Composite Steel Rating e,
AASHTO-LRFD20 AASHTO-LRFD20 AASHTO-LRFR11 : e .
AS 5100.5:17 CSA-56-14 AASHTO-LRFR19 | = :
BS 5400-4:1990 CSA-S6.19 454120 : 5
CSA-S6-14 . ; :

SNiP 2.05.03-84* NR GN CIV 025 : —
C5A-56-19 SP 35.13330.2011 I
CSA-S6S1-10 ' ' , :

PSC Rating : z

KSCE-LSD15 EN1994-2 : iE =

KSCE-LSDIS AASHTO-LRFR11 :
KDS 24 14 21: 2021 - :
TMHO7 KDS 24 14 31: 2018 AASHTO-LRFR19 |
Eurocode2-2:05 CS454/20 ‘”’ nnnnnn
IRC112, IRS Steel SOD KSCE-LSD15 = D - —
BD44/15 for CS455, Cs457 ~ SNiP 2.05.03-84% = e
SNiP 2.05.03-84* SP 35.13330.2011 = —————
SP 35.13330.2011 —
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12. Moving patch load analysis as per Eurocode, BS & NZ traffic loads

Civil 2025 (v2.1) Release Note

- The tire contact area of a wheel can now be applied during moving load analysis not only for AASHTO LRFD vehicles (as in previous versions), but also for all
road bridge vehicles defined in Eurocode, BS and New Zealand standards.

- By applying patch (area) loads instead of concentrated wheel loads, the resulting design forces on plate elements can be significantly reduced, leading to more
realistic and optimized analysis results. This enhancement improves modeling accuracy, especially for deck and slab structures where local stress distribution is

critical.

Standard Name

Vehicular Load Properties

CS 458 (BD86/11) Special Load

* Load > Moving Load (AASHTO LRFD) > Vehicles

Define Standard Vehicular Load

O Auto

@ Overload Factor

0 Auto

0 25m

Dynamic Amplification Factor

Vehicular Load Name svao
Vehicular Load Type SV 80 v
P P2 P3 Pa P5 P&
| | | |
D1 A D4 DS
* SV 80
P D P D
Nol [ ym) No | w) l (m) l
] 130 12
2 130 12
3 130 A
4 130 12
5 130 12
6 130 end

A is Critical of 1.2m or 5.0m or 9.0m

User input

1

User input
12

11

Distance to Front and Rear Vehicles

Sm

@ Consider Contact Area
width [0.39

Lengtt 0.35

[

=
|

BS Special Vehicle

e

Sk
rl, }
=- - . P
& o
&
e
Al & =
L el i
Lo B = S
R
' - S .
: i

Concentrated wheel loads

Patch/area wheel loads

Define Standard Vehicular Load X

Standard Name

EN 1991-2:2003 - RoadBridge

Vehicular Load Properties

Vehicular Load Name Load Model 1
Vehicular Load Type Load Model 1 v
a0y a0y
v. o. i s
1.2m : "(hou Tandem System, Qik
@49k : UDL System, gik
Dynamic amplification factor included
Tandem System UDL System
T Location Adjustment | Axle Loads | Adjustment | Uniformly Dist
b e Factor (kN) Factor | Loads (kNim?)

Lane Number1 1 300 1 9
Lane Number2 1 200 1 25
Lane Number3 1 100 1 25
Other Lanes &
Remaining Area 0 0 1 25

 factor for Tandem System 0.75

y factor for UDL System 0.4

@ Consider Contact Area

Width (0.4 m

Lengtt 0.4 m

ECEEEN -

Eurocode Load Modell Vehicle

Mibns
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Civil 2025 (v2.1) Release Note

13. Addition of evaluation truck loads for existing bridges in New Zealand(Based on SP/M/022 v3.4)

- A full set of New Zealand vehicle load models, as specified in SP/M/022 v3.4, has been added, including: HN (normal) loading, HO (overload) loading, TT530

(Fatigue), HPMV evaluation loading, General access and 50MAX reference vehicles

- This enhancement is integrated with the lane optimization feature and the patch load (tire contact area) function for improved load distribution on deck elements.

- Users can define the target element and span length, and the Dynamic Factor is automatically calculated and applied in the analysis, ensuring more accurate

simulation of vehicle effects on bridge structures.

= load > Moving Load > New Zealand

Standard Name

| Traffic Load v
Traffic Load

General Access Vehicle

50MAX Conforming Vehicle

High Productivity Motor Vehicle

Deck Evaluation Vehicle

Fatigue Loading Model

P1 P2
w
o1
| N0 Load(kN) Spacing(m) w [108 kN/m
1 120 5
2 120 end

Consider Contact Area
0.5

0.2

l 0K II Cancel I

X
Y

Moment Moment Span
'

i e

Select Structure Group

[ oY el o, S
BT % T e S e
[ oetoesomsmoveniotom x| Element 9 Shoar [Other ] 7o,

, "

[FJsc:P2segiz
[T s keyseq
o156 KeySeg2
[T]sc Keysega
(BESE]
() SG:FSM2
|5 8G:5-Pier
|()BG:S-FsmLeft
|0 8G:s-FsmRight
(] BG:EL-Pier

() BG:EL-FsmlLeft
B romres

Dynamic Factor Input Type

© Auto Input User Input

Auto Calculation

Span Length 80 m
Bending and Shear for Beam Element Auto
Reaction Auto

All Other Effects 1

(e.g.Axial, Torsion, Stress, Displacements, etc)

Span ID Group List Length Other
1 SG:P1Seg), SG:P1S.. 80 1

o [ o= ] | ' — ol
—

Mibns
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14. Addition of special permit trucks for load rating of existing bridges in Western Australia

Civil 2025 (v2.1) Release Note

- The latest version of MIDAS Civil includes a newly added vehicle database for Western Australia (WA) to support region-specific bridge assessments.

- Group 1 and Group 2 vehicles can be selected while optionally enabling Multiple Lane Factors and Accompanying Lane Factors. Group2 vehicles are fully
compatible with SM1600 vehicle configurations.

- This enhancement provides improved flexibility and regulatory compliance for bridge evaluations in Western Australia.

Standard Name

Vehicular Load Name

Vehicular Load Type

AS 5100.7 - Rating Vehicles

Vehicular Load Properties

= load > Moving Load > Australia

Define Standard Vehicular Load X

WA-Group1-Vehiclel

| WA-Group1-vehiclel

+ 744 Truck Load

P5

Dynamic Load Allowance 0.4
P1 P2 P4
D2 03 D4

No Load(tonf) Spacing(m)
1 6 49
2 9 1.2
3 9 7.25
4 9 1.2
5 9 end

[

L44 Lane Load

VIC-45.5T HML B DOUBLE

VIC-68T HML B DOUBLE

QLD-50.5T 8G1 GML 19m B DOUBLE
QLD-50.5T 8G2 GML 19m B DOUBLE
QLD-62.5T 7G GML B DOUBLE
QLD-68T 7H HML B DOUBLE
WA-Group1-Vehicle1
WA-Group1-Vehicle2
WA-Group1-Vehicle3
WA-Group1-Vehicle4
WA-Group2-Vehicle1 (3.01m O/A)
WA-Group2-Vehicle1 (3.70m OfA)
WA-Group2-Vehicle2 (3.01m OfA)
WA-Group2-Vehicle2 (3.70m OfA)
WA-Group2-Vehicled
WA-Group2-Vehicle5
WA-Group2-Vehicle7
WA-Group2-Vehicle8

=N
Western Australia Vehicles

Define Moving Load Case

Load Case Name Lane
Description

Load Case for Permit Vehicie
 Moving Load Optimization

5 Select Load Modet
General

Fatigue

Heavy Load Platfrm
Rail Traffic Load
8-Double Load

© WA Rating Vehicle Group!

WA Rating Vehicie Group2

B Multiple Lane Factor

Accompanying Lane Factar

Num of Loaded Lanes Scale Factor
1 1
2 0.8
3 or more 0.4
Optimization
Min. Vehicie Distance 1 m
Load Case Cata
Loaded Lane Lane v
Min. Number of Vehicle [0

Max. Number of Vehicle |2
Loading Effect
Combined © Independent

Assignment Vehicle

Selected Vehicle VLWA-Groupl-Vehl v
Scale Factor 10
Vehicle Scale

VLWA-Groupl-Vehiciel 1

Moving Load Cases

Mibns
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Civil 2025 (v2.1) Release Note

15. Enhancement of Australian moving load options: Add lateral offset distance option

- When performing moving load analysis for Heavy Load Platform (HLP) vehicles under AS 5100.2 or WA Group 2 vehicles under AS 5100.7, it is important to
evaluate the critical vehicle position considering lateral eccentricity. In previous versions, lateral eccentricity was fixed at 1.0 m during vehicle placement. With
this update, users can now manually define lateral eccentricity up to 1.0 m, allowing for more accurate and flexible simulation of critical load positions.

- Benefits : Improves accuracy in rating calculations by reflecting realistic vehicle positioning.
Enables detailed control of vehicle eccentricity in accordance with project-specific requirements.
Enhances compliance with AS 5100.2 and AS 5100.7 practices.

- This feature provides more robust control for heavy vehicle evaluation, especially in rating scenarios involving wide bridges or straddling lanes.

= load > Moving Load > Australia

Define Standard Vehicular Load X

Standard Name

AS 5100.2 - Heavy Load Platform

Vehicular Load Properties

Vehicular Load Name HLP320
Vehicular Load Type [HLP320
Dynamic Load Allowance 01
| Lateral Eccentricity 1 m |
P P P P
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
D D D D
P= 200 kN
D= 18 m
Number of Axles = 16
[ o

Heavy Load Platform

“ cance‘ |

Define Standard Vehicular Load X

Standard Name

AS 5100.7 - Rating Vehicles v

Vehicular Load Properties

Vehicular Load Name WA-Group2-Vehicle1 (3.01m O/A)

Vehicular Load Type WA-Group2-Vehicle1 (3.01m O/A)

Dynamic Load Allowance 01
Lateral Eccentricity 1 m |
P P2 P3 P4 PS PG P7
AT 0z ¥ D3 D2 ¥ b5 06 * o7
No  Load(kN) Spacing(m)
1 58.8399 4.9
2 88.2598 12
3 88.2598 3
4 176.52 12
5 176.52 6.5
6 176.52 18
7 176.52 1.8
8 176.52 end
o e .

WA Rating Vehicles

Mibns
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16. Enhancement of Load All Model 1 in the UK rating system to support envelope type loads

- The UK rating system has been enhanced to support Vehicle Class functionality for BS moving loads, including All Model 1 as per CS454.

- Previously, reviewing All Model 1 required checking results for over 20 different vehicles individually, which was time-consuming. With the new Vehicle Class
feature, users can now define a single moving load case that automatically evaluates all vehicles in the class and returns results for the most critical vehicle.

- This significantly improves efficiency by: Reducing setup and post-processing time, Automatically identifying governing cases, Enabling envelope-type load
evaluations in a single step. This update streamlines the BS-based assessment process and enhances productivity, especially for complex rating projects.

= load > Moving Load > Australia

Define Standard Vehicular Load * Define Moving Load Case X

Standard Name

Load Case Name All Modell Env
CS 454 Assessment v
Description
Vehicular Load Properties
Vehicular Load Name A-AAXLE Moving Load Optimization
Vehicular Load Type ALL MODEL 1 v Select Load Model
Sub Type | A-anxLE A| Standard Load (BD 37/01, BS 5400)
,
S A E Special Load (8D 86/11)
Loy . plC-SAXLE -~ -
?ﬂ*L,z(_. 5 SAXLE 1 © CS 454 Assessment (ALL Model 1, Special Load)
H | i D-5AXLE_2 :
E-SAXLE_1 CS 454 Assessment (ALL Model 2, Special Load)
E-SAXLE_2 : -
) . F-BAXLE_1 NRGN CIV 025 (Network Rail)
s 2 |F-eAxE 2 .
G-BAXLE_1 @ Auto Live Load Combination
NN . T
i et Type of Design Combination Factor
H-SAXLE_2 imate Li v
e © Ultimate Limit State
J-BRXLE i ity Limi
-« A-GAXLE K-BAXLE Serviceability Limit State
P ) K-3AXLE_2
No L-3AXLE_1 Combination of Loads
(kN) (m) L-3AXLE_2
1 54 12| [m-zaxeE © Combination 1
2 64 39| |M-2aME Comiinath
7 ombination 2 or 3
3 13 13 O-2AXLE
L LL end Load Case Data
Vehicle Class Data X
Standard Load VC:Class1 v
Special Load SV B0 v Vehicle Class Name Class1
Loading Gase Assignment Lanes Vehicle Load Selected Load
O Single Convoy Line of Lanes Selecled Lanes Straddling Lanes A-4AXLE
Road Surface [Lane 4 ] Lane 2: Lane B-4AXLE
) Lane 3 Lane 3: Lane C-5AXLE
0 Good Poor Lane 2 Lane 4: Lane D-5AXLE_1
Lane 1 -
Traffic Flow Category D-5AXLE_2

E-SAXLE_1

O High Mediim Low. Remaining Area - E-SAXLE_2
Consider Contact Area F-BAXLE_1
G-BAXLE1

Width 03 H-SAXLE_1

HoBAYIE 9D

03

EmEs Eaacaees - EECEEEEN

Mibns
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17. Addition of vehicle database for 46 US states

Civil 2025 (v2.1) Release Note

- In previous versions, MIDAS Civil provided AASHTO LRFD vehicle databases for only 10 states, including California. With this update, the database has been

expanded to cover all 46 U.S. states that follow the AASHTO LRFD specification.

- Key Additions: State-specific Design Trucks, Legal Trucks, and Permit Trucks are now included for each state.

- This enhancement allows users to perform more accurate and regionally compliant bridge load rating and design across a wide range of jurisdictions in the

United States.

= load > Moving Load > Australia

Define Standard Vehicular Load

Standard Name

Fast Act EV Loads
Caltrans Standard Load (2017 _draft)
Caltrans Standard Load

AASHTO LRFD Load A|
AASHTO Standard Load
AASHTO Legal/Permit Load
IADOT Load
ILDOT Load
LADOT Load
MODOT Load
OHDOT Load
RIDOT Load
VADOT Load
WIDOT Load
INDOT Load

Turkey
Colombia
Others
T
D1 bz  Dist DI D
[ Lane Support-Neg. Moment / Reaction | Asplication |
[ Mot assigned | a
[ Assigned | ap |
| No  Load(kN)  Spacing(m) W 93401007 kh/m
1 35,5858 42672 v ls0 %
2 142343 42672 ot (R
3 4233 o144 ot i n

Consider Contact Area
fdth | 0.508

0264 |m

Add Cenlrifugal Force

CIVIL NX 2025 (v1.1)

Define Standard Vehicular Load

Standard Name

AASHTO LRFD Load
AASHTO LRFD Load
JAASHTO Standard Load
[AASHTO Legal/Permit Load
Alaska

Alabama

JArizona

Arkansas

California

|Colorado

{Cannecticut

District of Columbia
Delaware

Florida

iGeorgia

Hawail

lowa

ldaho

lilinois

indiana

Kansas

Kentucky

Louisiana
Massachusells
Maryland

Maine

Michigan Normal Loading
Michigan Designed loading
Michigan Special Designed loading
Minnesota

Missouri

Mississipi

North Dakota
Nebraska

Nevada

New Jersey

New Mexico

New York

Ohio

Oklahoma

Oregon

Rhode Island

South Carolina

South Dakata
Tennessee

Texas

utah

Virginia

Vermont

Washington

Wisconsin

West Virginia

Fast Act EV Loads
Caltrans Standard Load (2017_draft)
Caltrans Standard Load
Turkey

Colombia

Others

v

Define User Defined Vehicular Load

Load Type
TruckiLane Legal Load

Vehicular Load Properties

Vehicular Load Name

Impact Factor [}
Center Axie Anxte
of Vehicle
-l
““““ -l

Train Load © Permit Truck
) Asde3
-2 -2
Adel

Pl

Eccentricty L1 (=] Ay | T el
Conter of et Lane - Tor 2ot 2o
Type of Axie
|
Name | al a2
Evenly Distributed Wheel Load
@ Symmetric Vehicie
[TeiJor| e 2] Pa]os|[Ps[pa]Ps] 0
[ Isseofossa| | | ] o i
Spacng | P1 | D1 | P2 | D2 | P3 | D3
Typaiaiote [ V3 (m) Ny | | ok |y | o | )
1 T T 1| 335| 5580] 095 [ | |
2[a2 il 122 522
3|a2 |l 122| 822
4/a2 |l
5 r
|lowa v | |IADOT-SPV-Type 4 v

Caltrans Standard Load (2017_draft)
Caltrans Standard Load

IRC:6 Standard Load

lowa

Alaska

Kansas

Missouri

oK

CIVIL NX 2025 (v2.1)

Moving Load Cases
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18. Addition of cross-section databases for the US and Canada

- The section database has been significantly expanded to support regional standards in the U.S. and Canada, enhancing modeling accuracy and design
efficiency. These additions provide engineers with ready-to-use section profiles that comply with local specifications, streamlining design workflows for North
American bridge projects.

- Canada : Added steel section database according to CISC-ICCA 2022, including : Angle, Channel, I-section, T-section, Box, Pipe, and Double Angle profiles.
Added 12 PSC sections used in Ontario, including : PSC I-girders and PSC Box-girders.

- United States - Florida Added 41 prestressed concrete (PSC) sections based on Florida Department of Transportation
covering : PSC I-Girders, PSC U-Girders, Interior & Exterior Slab Beams, PSC Pile (Square Sections)

(FDOT) standards,

Civil 2025 (v2.1) Release Note

= Properties > Section Properties

Offset : Center-Center & Consider Shear Deformation.
Change Offset ... Consider Warping Effect{7th DOF)

| OK H Cancel ’

RN
Canada CISC Steel DB sections

Canada Ontario PSC DB Sections

13:ExtL Slab Beam 4ft x 15in
14:ExtL Slab Beam 4ft x 18in

-
Select PSC 0B x Select PSC DB x
PSC Tapered Composite Steel Girder X
DB/User Velie SRC Combiried Code Canada v Type |Ontario v Code |USA v Type FDOT v
section1d 1 e Select DB Select DB
Name HP410x21 User oDB8 CISC(sST12) v 23800 2| 45 Beam I
3:B900 3:1 54 Beam
B Sect. Name x v : - a q
i B b R aees Florida-I 36 Beam - Standard Details
[ - mi B:NU1200 6:1 78 Beam Florida-1 45 Beam - Standard Details
" !‘;Emg:ggg gf: gg ot Florida-1 54 Beam - Standard Details
9:NU1800 Q:ExIL Slab Beam 4.5ft x 12in Florida-1 63 Beam - Standard Details
S 10:NU1900 10:ExtL Slab Beam 4.5ft x 15in i - _ i
11:NU2000 TLEXIL Slab Beam 4.5ft x 18in Florida-1 72 Beam - Standard Details
Y 12:NU2400 12:ExIL Slab Beam 4ft x 12in Florida-I 78 Beam - Standard Details

Florida-I 84 Beam - Standard Details
Florida-I 96 Beam - Standard Details
AASHTO Type Il Beam

Florida-U 48 Beam - Standard Details
Florida-U 54 Beam - Standard Details
Florida-U 63 Beam - Standard Details
Florida-U 72 Beam - Standard Details
12" Florida Slab Beam

15" Florida Slab Beam

18" Florida Slab Beam

OK H Cancel ‘

USA Florida PSC DB Sections
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19. Batch output for tendon loss table by construction stage and tendon group

- In previous versions, users could view tendon loss results for only one tendon group and one construction stage at a time.

Civil 2025 (v2.1) Release Note

- With this update, the result table now supports multi-selection of both tendon groups and construction stages, allowing users to review multiple results

simultaneously.

- Benefits : Streamlines the process of reviewing and comparing tendon losses across various groups and stages.

Significantly improves efficiency when generating reports or summarizing results, eliminating the need to check tendon data one by one.

Results for all selected items are displayed together in a single integrated table.

= Results > Result Tables > Tendon > Tendon Loss

Result-[ fendon Loss (Tendon Group)]

B
(i)

Elsstic Deform Loss.

Effective
Hum,

A38136287
433232191

e

45350,8002

ENETIH

428591626
42781 8576

42781 8576

431044930

43305 4167

428362138

Start Page MIDAS CIVIL NX Resuit-[Tendon Loss (Tendon Group)]
Stress. Stress(Elastic
PO oo I ey o Yota CreepiShrinkage Los  Relaxation Loss
Elem Loss 8 e
Loss): A (KNiF) Stress(immedia (i) (i)
L) £loss)
The Loss. of tendon group [Tendon-Spant] at the stage of [Stage2]
Tendon-Spant o K Apply

901 6012617614 24614555 0.0000 0,000
50[1 6012617614 870,3434 [Stage3-1 0.0000 0.0000
EX 012617614 1441 3976 [Stage3-2 0.0000 0.0000
9y 6012617614 T3877.0408 |0 09 0.0000 0.0000
820 012617614 13877 0406 " 0.0000 0.0000
%)) 6012617614 272141713 10453 0.0000 0.0000
931 6012617614 272141713 1.0453 0.0000 0.0000
931 01261 7614 29714.6788 10484 0.0000 0.0000
a4l 6012617614 257148788 1.0484 0.0000 0,0000
34 |1 601261.761% 39146.4665 10651 0.0000 0.0000
951 5012617614 301484655 1.0651 0.0000 0.0000
85[) 012617614 49679 9261 10826 0000 0.0000
3 6012617614 45679.9261 1.0826 0000 0.0000
%) 6012617614 53502.1487 .0000 0.0000
571 6012617614 535021487 [ 0000 0.0000
gP 6012617614 58608.5502 | 0.0000 00000
30 5012617614 £8808.5502 I 0.0000 0.0000
s8)d 6012817614 665343387 14107 0.0000 09,0000
E0 6012617614 665343387 14107 0.0000 | 0.0000
30 6012617614 70494 8280 14172 0.0000| 0.0000
1001 6012617614 704948280 11172 0.0000 0.0000
100y 6012617614 728572917 11212 0.0000 0.0000
011 6012617614 728572917 11212 0.0000 0.0000
014 6012617614 777774082 0000 0.0000
1021 6012617614 777774092 0000 0.0000
102[1 6012617614 807030552 0000 0,0000
1031 6012617614 80702.0552 0000 0.0000
03[ 6012617614 812946811 0.0000 0.0000
104]1 012617614 812946911 2 0.0000 0.0000
1041 6012617614 834091375 1.1387| 0.0000 0.0000
1051 6012617614 834091375 14387 0.0000 0.0000
1051 6012617614 841200531 11399 0000 0000
1081 6012617614 865810733 11447 0000 0000
1067 601261.7614 86556.4939 11446 0000 0000
107 1 6012617614 86556 4939 11448 0000 0000
1073 6012617614 85251 0000 0.0000
108]1 6012617614 .0000 0.0000
108[3 601261 7614 B2144.3229 0000 0.0000
1081 6012617614 821443229 0000 0.0000
109y B601261.7614 81353.9453 1.1353 0.0000 0.0000
Hojl 012617614 13530453 14353 0.0000 0,0000
1ol 6012617614 776339641 11281 0.0000 0.0000
GAi] 6012617614 77633.9841 1.1281 0.0000 0.0000
KN 6012617614 717208087 14183 0.0000 0.0000
1zl 6012617614 717208087 1.1183 0.0000 00000
12 6012617614 689606626 14147 0.0000 0.0000
3l 6012617814 68960.8526 14147 0.0000 0.0000
T3y 6012617614 64204.7958 11071 0.0000 0.0000
T4l 601261.7614 644047998 11071 0.0000 0.0000

CIVIL NX
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