Highway and Railway
Bridge Assessment



Network Rail Live Loads

Assessment Live Load and Level of Assessment

Assessment Objective — To determine load carrying capacity in terms of live load and speed

Rail Traffic Loadings (1.5.3 = NR/GN/CIV/025)

O Route Availability
* |nterms of BSUs of Type RAI Loading at permissible speed
(other speeds if Capacity < RA10)

U Wagons

= All structures need to be assessed for carrying D4 Wagons in accordance with UIC 700-O

Level | Simplest level using assumptions known to be conservative and,
where appropriate, consideration of loading by real trains.

Level 2 Use of more refined analysis and better structural idealisation.
This level may also include use of data on materials strengths
based on mill test certificates or recent material tests on
another structure of similar form, materials and age.

Level 3 Use of a bridge specific live loading based on a statistical model
of the known traffic and/or the use of tests on materials
samples or the use of worst credible strengths or the use of
load tests.



Mis— Workflow in Civil NX
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Load Combinations and Rating Parameters
) Results and Reports
Result Interpretations as per code used




Material and Section
Property



Material Property

Elasticity Data
Type of Design | Steel

Type of Material

O Isotropic i) Orthotropic

Steel

Modulus of Elasticity
Poisson's Ratio
Thermal Coefficient
Weight Density

[ | Use Mass Density

B Concrete
Modulus of Elasticity
Poisson's Ratio
Thermal Coefficient
Weight Density

[ Use Mass Density

1.9000e+08| kN/m?

0.3|

1.2000e-05 | 1/[C]

75.51) kN/m*

BSZ762:1956(A)
BS2762:1956(8)

7.7| kNfm/g

0.0000e+00 | kN/m?

0|

0.0000e+00| 1/[C]

0 kN/m*

0] kN/m*lg

Different Steel and Wrought
Iron Materials as per old
standard codes




Section ID |2

To B1 B2

DBfUser  Steel Girder

Section Property - | Girders

Name cG
Section Type Steel Girder |
Size

Symmetric Section Auto Calculation

Distance from Reference Line

Top o m

Bottom 0 m
B1 0.3 H 0.6
B2 0.3 n 0.014
B3 0.3 12 |0.04
B4 0.3 w 0.014

Angle 3 Angle1|{Angle 5 Angle 7

Angle 4 Angle 2 || Angle & Angle 8

Defined Angles

Define Angles...

—_

Symmetric

ion Stiffener

Stiffener

H Name a
Ttf
Type Angle v

Properties

Define different Angle
sections

Name Type
l OK ] [ Cancel l

Riveted Angles Definition

for | Girders

Angle 1 a v
Angle 2 a v
Angle 3 v
Angle 4 -
Angle 5 w
Angle 6 w
Angle 7 w
Angle 8 v
Rivet
S Component Angle | RefPos | RefPos dR Digmeter
P g (lateral) | (vertical) (m) (m)
Top Left Flange Angle 1 |Left o i)
Top Right Flange Angle 5 |Right o i)
Web Angle 1 Top o i)
Top 0 0
0 0 /7
0 0

[ o |G ]

S

as per different angles

[Control the Rivet Positioning




Consideration of Live Load for
Assessments in Civil NX



RAI Loading

Live Load for Railway Assessments

43.1.1  Route Availability (RA) Number

The assessment of a Bridge should be determined in terms of its Route
Availability (RA) number, that is its safe rail traffic load capacity. Route
Availability numbers generally range from the lowest capacity RAO to

the highest at RAIS5 represented by 25 British Standard Units (BSUs) of

Type RAI loading as shown by Table 4.3.

RA NUMBER

RANGE OF UNITS

RANGE OF SINGLE AXLE
WEIGHTS

RAO
RAI
RA2
RA3
RA4
RAS
RA6
RA7
RA8
RA9
RAIO
RAIT I
RAI2
RAI3
RAI4
RAIS

Up to 10.99 units
11.00 to 11.99 units
12.00 to 12.99 units
13.00 to 13.99 units
14.00 to 14.99 units
15.00 to 15.99 units
16.00 to 16.99 units
17.00 to 17.99 units
18.00 to 18.99 units
19.00 to 19.99 units
20.00 to 20.99 units
21.00 to 21.99 units
22.00 to 22.99 units
23.00 to 23.99 units
24.00 to 24.99 units
25.00 units and over

Under 13.96 tonnes
13.97 to 15.23 tonnes
15.24 to 16.50 tonnes
16.51 to 17.77 tonnes
17.78 to 19.04 tonnes
19.05 to 20.31 tonnes
20.32 to 21.58 tonnes
21.59 to 22.85 tonnes
22.86 to 24.12 tonnes
24.13 to 25.39 tonnes
25.40 to 26.66 tonnes
26.67 to 27.93 tonnes
27.94 to 29.20 tonnes
29.21 to 30.47 tonnes
30.48 to 31.74 tonnes
31.75 tonnes and over

4x200kN

||||I||I ||||||||65kNIm

43.1.2 RAI Loading

The static loading used to determine the RA number is shown in
Figure 4.1 for 20 units of Type RAI loading. The Short Lengths
configuration should be used when it produces more onerous effects
than the axle and uniformly distributed load model.

4x150kN 4x200kN 4x150kN

2.438

1.524
1.524
1.524
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Live Load for Railway Assessments

Standard Name
NRIGN/CIV/025 -

Vehicular Load Properties
Vehicular Load Name

Vehicular Load Type Type RAl Loading

Sub Type RAT0

EUDL
RA1
RAZ

RA Loading Type

©Q Train
RA3
RA4
RAS
RAB
RAT

Train

P1PZP3IP4

D1D2D3 D4 DS DE D7 DB

Pl P1

12
Short Length J{ 13
__________ Ra4
KTX RAT
= RA Loading * Short lengths
No P D No P D
(kN) | (m) (kN) | (m) ]
1 2000 1524 1 2500 1.829
2 200 1524 2 250 end
3 2000 1524
4 2000 2743 dwi= |65 KN/m
5 150 1.829
G 150 1829 dD1= 1524 m
7 150 1.829 dD2= | 100 m
8 150 3.692

Railway Dynamic Factor
Static © Dynamic

=N

l oK

Can consider both RAI and
EUDL for the moving loads

Sub Type RA0

/ RA Loadi

P Train
g P1PZP3IP4 PAPIOPTIF1Z

I/ l J{ J’ PS5 PGB F7 PB J{ J’ l 1 PIZP14PISPIG AW

i WL LI LI LIl 1

I

I 01 D203 D4 DS D6 DF D& DEDIODNDIZ0N3DIADISHDT  dD2

P P1

Both Train and Short Length Short Lengtn l l
loads can be defined P

(together or separate)

Assessment Speed for calculation
of Dynamic Factor

=
e

W

/
_ O Train Short Length More Critical



Live Load for Railway Assessments

Assessment Load Wagon

43.1.4 Assessment Load Wagon

The loading and axle configuration of the Assessment Load Wagon is as
shown in Figure 4.2. Dynamic factors should be based on a maximum
speed of the lesser of 60 mph or the permissible speed at the site.

2x250kN 2x250kN
—— ———
1. 464 1.829 5.010 1.829 1.464
T T ] T
Figure 4.2
Assessment Load Wagon

43.1.5 Wagon Type D4

b a [

The loading and axle configuration of Wagon Type D4 is defined in a b
UIC700-O. Dynamic factors should be based on a maximum speed of D4 P=225t| p=80tm 150 3 180 465 4 1.80 § 1.50

the lesser of 60 mph or the permissible speed at the site. L=128




Live Load for Railway Assessments

| \V2gon Type D4 as per UIC-700

Standard Name

MR/GM/CIV/025

Vehicular Load Properties
Vehicular Load Name

Vehicular Load Type

Wagon Type D4
Wagon

Wagon Type D4

P3

Sub Type
P1 P2
K b1 #
* Wagon
No P D
(kN) {m)
1 22065 18
2 22065 465
3 22065 18
4 220.65 end

Assessment Load Wagon as
per CIV/025

dard Vehicular Load
Standard Mame
MR/GN/CIV/025
Vehicular Load Properties
Vehicular Load Name

Vehicular Load Type

Assessment Load Wagon

[Assessmenl Load Wagon

v]

P T 2] T
o ¥ b2 *5s
* Wagon
No " D
(kN) (m)
1 260 1829
2 250 51
3 260 1829
4 250 end




Live Load for Railway Assessments

Dynamic Effects

4322

Dynamic Factor for Longitudinal Members

The dynamic factor (1+ ¢) appropriate to the train speed should be

applied to all members other than transverse floor members (see
Clause 4.3.2.4) using the dynamic increment @ which should be taken

as in Table 4.5.

Dynamic Increment ¢
for Bending

Dynamic Increment ¢
for Shear

4324 Dynamic Factor for Transverse Floor Members

The dynamic factor for cross girders and other discrete transverse floor
members (I + @;) appropriate to the train speed should be applied
using the dynamic increment @, which should be taken as in Table 4.7.

MNormal track maintained for

Permissible speed < 100 mph

(@+a)

Track maintained for

Permissible speed > 100 mph —
125 mph

L{ﬂ+%q

(see note below table)

Fatigue calculations only

0sa+ %]

2
3 x @ for Bending

Dynamic increment ¢ for

Dynamic increment

bending @, for shear
Normal track maintained for 0.008v
permissible speed < 100 mph 2
Track  maintained  for * 1.3 (0.008v) 3 X%
permissible speed =100 mph - for bending
125mph
Fatigue calculations only. 0.004v




Live Load for Railway Assessments

Dynamic Effects

Tree Menu 2 Task Pane

Sele ucture Group Start Page MIDAS CIVIL NX
[:]3;550?315" = - | Tables Works Group Repi
[JMain Girder e e o= = - ——— - {5 MIDAS/Text Editor - [MVimaxTest1{)My29 _DetailResult.txt]

B File Edit View Window Help
DeHSRE|‘Boj2 AF o 5 44404 AlrB &
00001 |
00002 #% midas Civil BS Hoving Load Data ==
#* Hoving Load Cases : MUmaxTestd

* Key Element : 29

= Parts : (i)

* Components : My

: 1.1852e+02

\ D) railbearer SN - Separate DynamiC FaCtOr as
per structure group

* Haximum Ualue

aneis :

Track 1]

O Auto Input © User Input
* Lane Factor(LF) : 1
Bending and Shear Effects * Railway Dynamic Factor : 1.4
Natural Frequency, no Beprding for Beam Element "]
Span Length, L Shear for Beam Element o
All Other Effects "]

Determinant Length, Lp

Permissible Speed of Track, v (e.g.Axial, Torsion, Stress, Displacements, Reactions, etc)

T roup List Bending Shear er 1
Angle of Skew, o _ - 1
(Longitudinal Member: 65 to 90, Transver;.e lember 00 25) 7 s \
/ I \
Effects V4 1 \
Sechog St o e S [ TS /T \ \
All Other Effects : 0 /, \ \
\ \
(e.g.Axial, Torsion, Stress, Dlsplao‘menlsj Reactions, etc) 7/ \ \
4
\ -
\ - \\ '
-
\ =" \

Auto/ User Input of Dynamic Extract Load Positions for Extract the Dynamic Factor
Factor as per the different any Max/Min Cases for a particular load

members positions




Live Load for Railway Assessments

Lane Definitions and Moving Load Cases

Load Case Name

Description

Moving Load Optimization

Select Load Model
Lane Mame Track 1 Standard Load (BD 37/01, BS 5400) Sub-Load Case
Traffic Lane Properties Input Lane Factors for more Special Load (8D 86/11) oo e Dt
A than one Iane |Oad|ngS CS 454 Assessment (ALL Model 1, Special Load) Scale Factor 1
Lafe Width do=-- - - - CS 454 Assessment (ALL Model 2, Special Load) N 2 -
o N I © NR GM CIV 025 (Network Rail)
Eccentricity AN ] Vehicle Assessment i~ | (B8
Wheel Spac:ing I Track Factor ssessment Load ! £
Lane Definitions ! Num of Loaded Track Scale Facor feame 27\ [eociomng
N 3 1 List of Lafes EUDL Static F
- == / RAT0 D
Transverse Lane Optimization 2 or more 1 Traok 1 fA10 S
Trgek 2
Allowable Width 5 m Sub-Load Cases 33 8 / -
Loading Effect = S | / §ﬁ
5 - 5 - - =
Vehicular Load Distribution . . O Combined Independent 1 ;,
Lane Element O Cross Beam Distribute Loads Transversally I
. Vehicle  Scale Lanel Lane2  Laned I
Cross Beam Group as per Cross Girders f
. EUDL L... 1 Track 1
m - - - =1 1 -
I
Ske ™~ !
st 0 2| End [0 2 [deg] ] o o
]
i
Moving Direction ’j i
Forward Backward @ Both [ =] l oK ” Cancel l-
=]
b #
T Y3

I
1
t
]
I

Create any combination for the
loads for the Trains Loads




Steps for Definition of Vehicle



Tree Menu i S 2
£ Standard Vehicular Load

Iree Menu Task P mEmmammEEEEEEEE Works Group Report
S EEEEE— Standard Name anda :
Tables Works Grd | Vehicle Name Type Add Standard Standard Name
S— sles
— | e Standard e — NRIGN/CIV/025 v
EUDL Dynamic Standard ) ) ucture Tables
Vehicular Load Properties e R el Vehicular Load Properties esamamas
151 works Vehicular Load Name = |[EUDL . Viehicular Load Name EUDL Dynamic . sult Tables
I structures Vehicular Load Type : | Type RAI Loading ar Vehicular Load Type Type RAI Loading v | i |Design Tables
oo Nodes 8 Sub Type : EUDL vis Sub Type EUDL vli Query Tables
Elemen
[Z] Properties
[Z] Material L
£ Section | 4
£ Boundaries
& 5u ris 4 \f_______________________!v_ ________________________ L W w L
£ LIppo P 3 | ettt =
) S o A
|| Beam End Release | 30 >.<
Static Loads g —
[ Static Load Case 1[DL: ] & |
E_——
n Moving Load Analysis W= 85 kMNfm W= a5 kM/m
2 Moving Load Code [BS ] F_a_“_"f?S_‘RS:'J?'_ r Railway Dynamic Factor Sessssssssssssssssmsmnnann
Traffic Line Lanes 2 O Static e Static : O Dynamic L
90 Assessment Speed & |90 h
Traffic Line Lane 1[ Track 1] e E mph H
Traffic Line Lane 2 [ Track 2 ] Consider Longitudinal Distribution of Point Loads Consider Longitudinal Distribution of Point Loads
- Dis t Points ) 7E
B Vehicles 2 b F = 0.75
Eccentricity of Lateral Displacement of Vertical Loads 0 Eccentricity of Lateral Displacement of Vertical Loads 0

Em Wehicles 1[ EUDL * Standard ]

Em Wehicles 2 [ EUDL Dynamic : Standard ]

‘ ‘ Cancel

‘ ‘ Cancel




) ‘Ea B 0~ - I ° ° : i tandard Vehicular Load
Moving Load

Standard NMame + Standard Name
MRIGNfCIVI025 NR/GN/CIVI0ZS
L S ! I L i | :: Vehicular Load Properties Vehicular Load Properties
Vehicular Load Name Vehicular Load Name iRA'IU' Dynamic]
Tree Menu RN N NN AN NN NN NNNNNENNNNANSNNEENENEEEmEREEEEE A
Tree Menu Task P4 Vehicular Load Type Iype RAl Loading Vehicular Load Type Type Ral Loading W Group Report
- icl Add Standard
—— EUDL L}yntamlc Standard Add User Defined RA Loading Type
EUDL Static Standard : =it e Tables
B RAT0 Dynamic Standard m E © Train Short Length Maore Critical ©Q Train Short Length More Critical
s RA10 Static Standard Delete guss
= Tra Train
& Structures lables
P1P2ZP3P4 PEPI0P11IPI2 P1p2 P3P POPIOP1IPIZ
. IP1API5S P16
* * Nodes |4 l P5 PG P7 P8 l J{ P aW1 l PS5 P& P7 P8 l l P13P14P15P16 AW L
A, o - i o o W - - - -
% Elementy Y e
D1D2D3 D4 DS DE D7 D8 DSDI0D1IDIZDI3D14D150DT D2 D1D2D3 D4 DS D6 D7 DB DIDIODNIDIZDIZD14DISADT  dD2
[Z] Properties
P1 P1 P1 P1
[Z] Material
Short Length Short Length
£ Section 4 T R -
) o1 D1
@ Boundaries
= RA Loading = Short Length * RA Loading * Short Length
£ Supports |4 F/__/_ﬂ__.—ﬂ—”ﬂd
No P D No P D No P D No P D
|| Beam End Release |30 (kN) (m) (kN) {m) (kN) {m) {kN) {m)
. 1 200 1.524 1 250 1.829 1 200 1.624 1 250 1.829
At e 2 200 1524 2 250] end 2 200| 1524 2 250]  end
[E£] Static Load Case 1[DL; ] 3 200| 1524 3 200 1524
4 200] 2743 R — 200] 2743
) LA Lt e ks 5 150| 1.829 dwi= |65 kMjm 5 150 1.829 dawi= 65 kN/m
- 6 150 1.829 6 150 1.829
&b Moving Load Code [ BS] dbl= 1524 m dDl= 1524 m
7 150 1.829 7 150 1.829
Traffic Line Lanes 2 8 160  3.692 dbD2 = 100 m 8 150 3692 dD2 = | 100 m
" ann 4 rna n Ann 4 raa
Traffic Line Lane 1[ Track 1] . .
Railway Dynamjg Factor Railway Dynamic Factor
YOy pmamsEsssaasnsesannanan

Traffic Line Lane 2 [ Track 2 ]

Dynamic Static E © Dynamic H
E Vehicles (4 tSpeed 20 mph Assessment Speed : |90 mph &
Wehicles 1[ EUDL Dynamic ; Standard . — A . ;
B [ v ! ] Consider Longitudinal Distribution of Point Loads Consider Longitudinal Distribution of Point Loads
Eh Venicles 2 [ EUDL Static; Standard ] b tween Rail Support Points 0.75 m C between Rail Support Points 0.75 m

E Wehicles 3 [ RA10 Dynamic ; Standard ] Eccentricity of Lateral Displacement of Vertical Loads 1] m Eccentricity of Lateral Displacement of Vertical Loads o m

E Wehicles 4 [ RAT0 Static : Standard ]

!
El OK Cancel

l l Cancel




Steps for Definition of Lane



7 Yefine Design Traffic Line Lane

Moving Load

Tree Menu W Start Page MIDAS CIVIL NX

Tree Wi

Iree Menu Task Pane

lable

Tables Works Group Reporl

b5i

Traffic Line Lanes
=] Works

. Lane Mame
L& Structures
Track 1

+ & Modes |55 frack 2
7% Elements 74

[Z] Properties

[Z] Material 1

£ Section 4
£3 Boundaries

@ Supports 4

|| Beam End Release 30
(> Static Loads

[E£] Static Load Case 1[DL; ]
= Maving Load Analysis

= Moving Load Code [BS ]

Traffic Line Lanes 1

Traffic Line Lane 1[ Track 1]

sLane Name Track 1

Traffic Lane Properties

a : Eccentricity

Lane Type

O Railway

ssssssssnnmnst

Roadway

Eccentricity of Vertical Loads

to Consider Cant o]

Lane Optim

All
Vehicular Loz Tt
O Cross Beam &
.t

Lane Element

55 Beam Group

ross Girder

Start |0 o) End (O o [deg]
Moving Direction
ard Backward O Both

e
E Selection by H
E O 2 Points Mumber E
? 20,2,0 m E
E 20,80 m E

- Apeation
f oeiet
Eccen. | EccenVert.
Mo | Elem| "y | Loads (m) [
1 11 24 0
2 12 24 0
3 13 0
B _— d -
OK Cancel



- [MIDAS CIVIL NX]

Lane Name Track 2

“*Yeafric Lane Properiies

=
0 0
-a
Tree Menu Rl Start Page MIDAS CIVIL NX Start End
Iree Menu Task Pane
b a: Eccentricity
Tables Works Group Report
Traffic Line Lanes Lane Type
r Y x Roadway
v ] Works LneNome
Track 1
v [ Structures Track 2 Aanas
+" Nodes 55 : Wheel Spacing 1.6 m &
Copy .

“Eccantricity of Verlical Losds

» 1% Elements 74

v [] Properties | ®

» [Z] Material 1

to Consider Cant 0.0 m

» £ Section 4

¥ £ Boundaries Vehicular Load Distrigylion. ceee. s

Lane Element 5 © Cross Beam s

» £ Supports 4

1055 PR OOV e cnnsssansnsessnssa

» |-+ Beam End Release 30 f C o
* Cross Girder

v (¢, Static Loads e ARERSTRRTARTRTAETassasssssssassasasesses
-<‘_~_F-d_f_
» [£] Static Load Case 1{DL ;] \_\rrn‘;.k-:—;“ et Start |0 C/ End O Tl [deg]
¥ 2 Moving Load Analysis \\.::(f e —— ng Direction
1 Moving Load Code [BS ] Backward O Both
< T Py snssssesnsensssnsssnns

Selection by
Traffic Line Lane 1[ Track 1] © 2 Points H

20,0,0
20,0,0 m =

Operation

Number

Traffic Line Lane 2 [ Track 2 ]

Eccen. | Eccen.Vert
(m) Loads (m) |




Steps for Definition of Moving Load Case



&

Moving Load e E— i f Vehicles

Tree Menu 2

Tables Works Group Report

Load Case Description Load Case Data

EUDL Static Modify Bressansssnnnienassssesnens v e rerRTaTTTTRar B scoie Factor ; [ Tables
EUDL Dynamic 2 H H i
R4 10 Static Delete Mo i Mumber of Loaded Lanes 2 - H Y X L b R
RA 10 D ic ¥ E
ynamie e i Vehicle EUDL Static : [E] Result Tables

fiassssEEsmsEEEEEsEEEEssEEEEsEsEsEsEssssssssssssmamns’

ands - / [TT) Design Tabl
Standard Load (BD 37/01, BS 5400) e {[1] Design Tables
Special Load (BD 86/11)

List of Lanes Selected Lanes @ Query Tables

CS 454 Assessment (ALL Model 1, Special Load)

CS 454 Assessment (ALL Muueecial Load)
© MR GHM CIV 025 [Metwork Rail)

EEEEEEEEEEEEsEEEEEEEEEEEEEEEEnEmnmEne

Track Factor

Track 1
Track 2

=T areTor T

» £ Section 4

Num of Loaded Track Scale Factor
= -
= Boundaries 1 1
o
£ Supports 4 2 or more 0.75

|| Beam End Release 30 L e o

Loading Effect

Static Loads

Combined O Independent E

[E] static Load Case 1[0L ;]

L Moving Load Analysis. Vehicle Scale Lanel Lane2 Lane3

 Moving Load Code [ BS ] EUDL St... 1 Track 1 Track 2
=t

et o Lones Repeat Steps 4 to 12, For EUDL

e e e ﬁ | Dynamic, RA10 Static & RA10
e Dynamic Moving Load Case

B Vehicles 4

B Vehicles 1[ EUDL Dynamic ; Standard ] 3 oK i Cancel -
e == J

B Vehicles 2 [ EUDL Static ; Standard ]

Traffic Line Lane 2 [ Track 2]

[ Vehicles 3 [ RA10 Dynamic ; Standard ]
Eh Vehicles 4 [ RA10 Static ; Standard ] The project will be s:
L Moving Load Cases 4

iy Moving Load Case 1[ EUDL Static ]




=

Tree Menu Bl Start Page MIDAS CIVIL NX Tree Menu 2
Tables Works Group Report

Iree Menu Task Pane

lables Works Group Report fF Tables

Railway Dynamic Factor

Railway Dynamic Factor

Structure Tables

=
= o . .
=1 Works ] Select Structure Group [ Result Tables
'\'DS'G:'Méﬂ'f[ﬁfdéf""'"""'"""'"""'"""'"""'"""' WIpp|=ciCrass Girder
[T] Properties [J5G:Railbearer =| @ SG:Main Girder I]_l Design Tables
=@ SG:Railbearer
[2] Material [1 B ... [ Query Tables
& Section (4
£ Boundaries
@ Supports 4
|' | Beam End Release | 30 Dynamic Factor Input Type mrmssssmsmsaannnn -
- Dynamic Factor Input Type ErsEsamEmEn
Static Load Auto Input = Q Userinput H
e s Auto Input = Q User Input™g
[c] Static Load Case 1[0L ;] Effects : T
] ) H — & Effects
L Moving Load Analysis = Bending for Beam Element 1.3 . . Iy ——— . 14 :
- H —_— 1 nding for am emen « :
7 Moving Load Code [ BS = Shear for Beam Element 1.2 E E H
=) = [BS] H H i = Shear for Beam Element 13 H
Traffic Line Lanes |2 E All Other Effects 1.3 H — E
: H 1 All Other Effects 1.4 H
Traffic Line Lane 1 [ Track 1] T (AT 00T TTOrEIOhT SEAE " DI HETE, FSAONS” BISF """ 7 —— i
(e.g.Axial, Torsion, Stress, Displacements, Reactions, etc)
Traffic Line Lane 2 [ Track 2 ]
Group List Bending Shear Other
[ Vehicles 4 " Group List Bending Shear Other
SG:Cross Girder 13 1.2 1.3

SG:Main Girder, SG:Railbearer 1.4 1.3 1.4

B Wehicles 1 [ EUDL Dynamic ; Standard ]

B Wehicles 2 [ EUDL Static ; Standard |

B Wehicles 3 [ RA10 Dynamic ; Standard ]

En Vehicles 4 [ RA10 Static ; Standard ]

= Moving Load Cases 4

Cancel

m Moving Load Case 1[ EUDL Static ]

m Moving Load Case 2 [ EUDL Dynamic |
m Moving Load Case 3 [ RA 10 Static ]

=y Moving Load Case 4 [ RA 10 Dynamic ]




Assessment Parameters and
Reporting in CIVIL NX



Assessment Load Combinations

Load W Static L 5 and Factors{Gamma_
P>
<d Name Limit State Comb. Type Description Static Load Cases Factor .
DL ULs 1.0000
S % =

Create different load com
binations as per ULS

Assessment Live Load

©Q Type RAl Loading

Copy into Assessment Load Combination

Copy into General Load Combination

Wagon Loading

Provide load factors quickly
according to combinations

Connect already defined
Moving Load and provide
gamma_fl accordingly




Factors for Assessment Checks

I:I 2

Bricge

Select Assessment Code

Jles

Search

Resistance Formula as per

© NR/GN[CIVI025

BS5400 Part3

Control material factors as
per manual inputs too

Required Route Availability Number | RA1 v

Condition Factor(Fc) 1

Material Strength used for Assessment

© Characteristic Strength

Worst Credible Strength

Effective Length (BSS400 Part3, 9.6.411.2)
Span Type - A
O Simply Supported Spans -

Continuod =

Manual Inputs for k2 and k3

U-frame Spacing

Apply Equation A4 of NR/GN/CIV/025, 9.6.41.0.2A

Y4

4

’
7/

NR/GM/CIV/025

Partial Safety Factors for Materials (gamiria_m)

Characteristic Strength

Wrought Iron or Steel
Buckling of Transverse Stiffener
Yielding of Transverse Stiffene
Fasteners in Shear
— - -
Web/FlgngeRiTets

-
| Other Rivels
7

Worst Credible Strength

Wrought Iron or Steel
Buckling of Transverse Stiffener
Yielding of Transverse Stiffener
Fasteners in Shear
Web/Flange Rivels

All Other Rivets

Partial Safety Factors for
Loads (gamma_f3)

[ oK




Parameters

for Assessment Checks

Mode

Transverse Stiffener

Target Section & Element

=X Section: 4

T 2:cc

T 3: MG-Middle
T 4 Raibearer
T 5:MGEnd

Corrosion Depth

Target Section & Element

SAROE 2E
.

Grid |01 m Snap

Transverse Stiffener

@ Web

Bearing Stiffener

Bearing

Stiffener

B Nap

ype  [Flat

s i -
.

Same Stiffeners Data ati & j-end

H Flat

Propert il

Z PE e
H |Angle

| Can define Transverse and
Bearing Stiffeners

J

Type -——
Located at U-frame -

Flat
Doubler plate

Defined Shape

Trimmer girder

c 1‘E,inigr forming
part of

Flat
U-frame

Intermediate bearing
(if required for

7 long trimmer)
Transuggse Sifener Independent
cross-girder
~] Trargverse Stiffener hd
rype O One stiffener
Two stiffener
F a kN/m?
B . y |
Pitch 0 m

Num. of U-frames in effective length | 0
bearing

Name

Cross member rotation difference 0 [rad]

Rivet Angle
Angle 1 Ad Web stifener forming

part of U-frame
Angle 2 - Trimmer girder
Type on independent
v bearings at its ends g N
Angle 3 v 9 Web stiffener forming
part of L-frame
Angle 4 v [associsted cross-girder
trimmed into trimmer girder)

bearing stiffener

Rocker

Snap

. DODEE BE o -

T 5:MGEnd

bearing

Figure 10.2 Components of half through plate girder bridge
(bridge floor not shown)

Name Same Dataati & j-end

| Top Flange

Position ‘Web

Bottom Flange

Control Corrosion depth and
modify section properties
accordingly

Corrosion Depth




Parameters for Assessment Checks

C PSC CPG Raling(PSC) Raling(Steel) « & ' Assign Member Type Vl.
|Effective Length of U-frame |-
Option
Option
g O AddfReplace Delete

OAdd/Replace Delete Member Assignments

Effective Length of U-frame

i, d2 O Main Girder

Cross Member is '\
_connected to the Bottom

) Cross Girder

_ - - T~ ~ \
17 RN A Railbearer
\ S m————-——"
\»
U frame action para meters Fastener-Rivels v|.
Option
© Add/Replace 1 Delete
Vs
V4 o Both end parts(i & ) have the same
O Type (a) 0.5x10~-10 ’ e
’
1 Type (b) 0.2%10°-10 N /,’ e ' ]
-~ -~ -
O Type (c) 01x10°-10 R e =~ Longifudinal Spacing
/ [
’ o m
Ultimate Tensile Strength
. B ; . o | kNjm?
& A Rivet Parameters




Rating Results

| rating Design code Reference formuz Element Node{1/3) MemberType |
| NR/GN/CIV/025 85 5400 15 ) Main Girder |

= Section Properties

 Steel girder (H Section)
H | = 2600.000 mm F
Start Page MIDAS CIVIL NX Main Girder (Bending) w o= 25.000 mm
Loading N o RAS Assesssd Cat bt = 1200.000 mm
- . (kN-m) Capacity or essed Lategory bl = 0.000 mm
ement Part Rating Case
. (kN-m} | = 60.000 mm
Dead Static Dynamic Dynamic Static Dynamic " - 1200.000 mm
» 1 I[1] DL_Facc(Max) -1243.30% - - - - A1 Al bfor = 1200.000 mm
1 I[1] DL_Faoc{Min} -1243.309 -1566 655 - - - Al A1l th = 40.000 mm
1 1111 DL_Fyy(Max) 1243309 - - - = - - - 3 - A1 Al
1 I[1] DL_Fyy(Min} 1243309 247794 - - _ _ _ - - _ A Al
1 1[1] DL_Fzz(Max) -1243.309 - - - - - - - = - Al Al
1 I[1] DL_Fzz{Min} -1243.30% -1501.452 - - - - - - - - Ad Al
1 1111 DL_Mocx(Max) 1243309 N N _ _ _ _ - - N A1 A1 ﬁ L
1 I[1] DL_Mxx(Min) 1243309 1511632 - - B B B - - - A1 Al -
1 1[1] DL_Myy(Max) -1243.309 - - - - - - - = - Al Al
1 111 DL_Myy(Min) -1243.309 -1616.948 - - - - = - - - Al Al #” © Intermediate stiffener properties
1 111 DL_Mzz(Max) 1243309 - = - - - - - - - Al Al [ par T riletweids mm) Fy (MF3) 8 {mm} t{mm) |
1 I[1] DL_Mzz(Min) -1243.309 - - - - - - - - - A1 A1 | 2 o 0.000 ; 0.000 o |
1 1131 DL_Fo(Max) 557.200 - - - _ B Z - - - A Al
1 J[31] DL_Faoc{Min) -557.200 -802.556 - - - - - - - - A1 Al B . Elastic Section Pr ies
1 1131 DL_Fyy(Max) _557.200 - - N - - - - - - A1 A B Yo
- © Gross steel girder
1 J[3] DL_Fyy(Min} -557.200 -166.103 - - - - = = = = Al Al
1 1031 DL_Fzz(Wax) T£57.200 - - - = - - - - - = = A 2.16100E405i mm2 w 2.24662E+161 mms
1 J[31] DL_Fzz{Min} -557.200 -699.070 = = - - - - - - Ad Al W 2.67591E+11 imma Iz 1.79885E+10 mma.
1 J[31] DL_Mxx(Max) -557.200 - - - - = = - N - - Al X dTop 1.10316E+03imm dsot 1.49684E+03 i mm
1 1131 DL_Mxx(Min) 557 200 E70.216 - - - - - - N - - A1 A1 STop 2.42567E+08! mm3 ssot 1.7B771E+08: mm3
1 03] DL_Myy(Max) -557.200 = = = - - - - S - Al Al sL 2.99976E407 mm3 SR 2.99076E+07  mm3
1 1131 DL_Myy(Min) 557.200 802.596 - - B B B - BN A1 Al e 5 11426408 | marm2 = 118428405 e
N~
1 j::} ?)I‘L—nzz(('a‘?’? i;ﬁ - - - - - - - - - ﬂ i‘i w3 5295258405 | mm2 wa $.29526E+05 | mm2
_MzZz(kin - - - - - - - - - \
S N = Material Properties
[N ’ * Norminal yield stress
\ I Asessment_29(J)) Cross Girder_56 Asessment_56(1) Asessment_56(J) D16l @
\ I
\ ]
\ ]

Tabular and Excel Format
of Results




NEST CSV

Steel Bridge

A B C D E F G H [ J K L M N 0 p &
R R i i i i Element Section Assessed Engineer's Line '
Work Order Asset / Parent Asset Major Element Major Element Minor Element Minor Element Minor Element Element Section | o Structural .
i _ i i Location Conditio _ Description  Reference  TrackID
D Assessment Group Name Name Physical ID Name Physical ID  Primary Material  Reference Action
1 (m) n Code
2 DBP1 00000000 - - - - Main Girder r 1 Wrought Iron - - As Built  Bending Moment DBP1 " oooo
3| pepr " oooooooo - - - - Main Girder r 1 Wrought Iron - - As Built Bending Moment DBP1 " oooo
4| pept | 000000CO - - - - Main Girder r 1 Wrought Iron - - As Built Bending Moment DBP1 | 0000
s | DBPL 00000000 - - - - Main Girder r 2 Wrought Iron - - As Built Bending Moment DBP1 0000
6 | DpeP1 | oooooooo - - - - Main Girder r 2 Wrought Iron - - As Built Bending Moment DBP1 " oooo
7 | peet " oooooooo - - - - Main Girder f 3 Wrought Iron - - As Built Bending Moment pBPL 0000
2 | DBPL 00000000 - - - - Main Girder r 3 Wrought Iron - - As Built Bending Moment DBP1 0000
9 | pep1 " oooooooo - - - - Main Girder r 4 Wrought Iron - - As Built Bending Moment DBP1 | 0000
10| DBP1 ' 00000000 - - - - Main Girder r a4 Wrought Iron - - As Built Bending Moment DBP1 " oooo
11| pep1 " oooooooo - - - - Main Girder r 5 Wrought Iron - - As Built Bending Moment DBP1 | 0000
12| DpeP1 " 00000000 - - - - Main Girder r 5 Wrought Iron - - As Built Bending Moment DBP1 0000
13| DBP1 | 00000000 - - - - Main Girder r 6 Wrought Iron - - As Built Bending Moment DBP1 " oooo
14| DBP1 ' 00000000 - - - - Main Girder f 6 Wrought Iron - - As Built Bending Moment pBPL 0000
15| DBP1 00000000 - - - - Main Girder r 7 Wrought Iron - - As Built Bending Moment DBP1 0000
16| opep1 " oooooooo - - - - Main Girder r 7 Wrought Iron - - As Built Bending Moment DBP1 | 0000
17| DBP1 ' 00000000 - - - - Main Girder r 8 Wrought Iron - - As Built Bending Moment DBP1 " oooo
18| DpBP1 00000000 - - - - Main Girder r 8 Wrought Iron - - As Built Bending Moment DBP1 | 0000
19| DBP1 00000000 - - - - Main Girder r 9 Wrought Iron - - As Built Bending Moment DBP1 0000
20 DBP1 | 00000000 - - - - Main Girder r 9 Wrought Iron - - As Built Bending Moment DBP1 " oooo
21| DBP1 00000000 - - - - Main Girder f 10 Wrought Iron - - As Built Bending Moment pBPL 0000
22| DBP1 | 000000OO - - - - Main Girder I 10 Wrought Iron - - As Built Bending Moment peP1 " 0000
23| DBP1 " 0000DOOD - - - - Main Girder I 10 Wrought Iron - - As Built Bending Moment peer1 " 0000
24| peP1 ' 00000000 - - - - Main Girder f 11 Wrought Iron - - As Built Bending Moment DBP1 " o000
25| DBP1 | 00000000 - - - - Main Girder i 1 Wrought Iron - - As Built Bending Moment DBPL | 0000 w

< > E aF i 4 G >



Steps for Defining Assessment
Parameters and Reporting



ymposite Bridge

Tree Menu Bl Start Page MIDAS CIVIL NX Tree Menu 2
Tables Works Group Report

Iree Menu Task Pane

lables Works Group Report [ Tables

Y X 2 Structure Tables

e - Steel Rating Design Code
=l Works - - [E Result Tables
S
Rating Design Code NRIGN/CIV/025:06 v =1 ;
[Z] Material 1 i...........................: |[T] Design Tables
. 1
< Section 4 E oK cancel ‘ @ Query Tables
£ Boundaries @

é Supports 4
|| Beam End Release | 30

Static Loads

[E£] Static Load Case 1[DL; ]
n Moving Load Analysis
= Moving Load Code [BS ]
i|i| Traffic Line Lanes |2
i | Traffic Line Lane 1[ Track 1]
| Traffic Line Lane 2 [ Track 2]
B Vehicles 4

B Vehicles 1[ ELDL Dynamic ; Standard ]

B Vehicles 2 [ EUDL Static ; Standard |

B Vehicles 3 [ RA10 Dynamic ; Standard ]

Bk Vehicles 4 [ RA10 Static ; Standard ]
Zn Moving Load Cases 4

“m Moving Load Case 1[ EUDL Static |

m Moving Load Case 2 [ EUDL Dynamic ]

= Maving Load Case 3 [ RA 10 Static ]

i Maving Load Case 4 [ RA 10 Dynamic ]

13 Railway Dynamic Factor




Push

Steel/Composite Bridge

Modify Design Parameters

stance Formula as per MNRIGN/CIVI025 Update by Code

Tree Menu e - o MNR/GN/CIV/0Z25

Partial Safety Factors for Materials (gamma_m)

BS5400 Part3 Group Report

Tree Menu Task Pane Characteristic Strength

: uLs :
lables Works Group Reporl § ! | Tanles
—_— :Required Route Availability Number | RAZ w E Wrought Iron or Steel 1.05 .
iCondition Factor{Fc) 1 | Buckling of Transverse Stiffener 1.2 : L Structure Tables
I=] Works . E Material Strength used for Assessment H Yielding of Transverse Stiffener 1.05 E [ Result Tables
E O Characteristic Strength E Fasteners in Shear E = -
[Z] Material 1 1 H . _ : \[]] Design Tables
* (_)Worst Credible Strength H Web/Flange Rivets 12 H—
3 Section | 4 : | _ = [ Query Tables
H : All Other Rivets 133 X
1 = Effective L th (BS5400 Part3, 9.6.41.1.2 H H
£ Boundarles i ective Length ( art3, ) ; . :
. I Span Type E Worst Credible Strength E
& Supports |4 : | uLs H
H Simply Supported Spans H ¥
|- | Beam End Release 20 . o A ¥ s Wrought Iron or Steel 1.05 E
Static Loads E S B s E Buckling of Transverse Stiffener 1.2 E
E k2 1 H Yielding of Transverse Stiffener 1.05 H
[C£] Static Load Case 1[DL; ] H | _ :
| k3 1 | Fasteners in Shear :
L&y Moving Load Analysis E U-frame Spacing 20 m E WebfFlange Rivets 1.2 :
B Moving Faad Code [ BS] i @ Apply Equation Ad of NRIGN/CIV/02S, 9.6.411.2A § All Other Rivets 1.33 :
ili| Traffic Line Lanes B8 _é.....................................................
= H
. L £ @Userinput Partial Safety Factors for uLs 1
Traffic Line Lane 1[ Track 1] H Loads (gamma_f3) = E
H Modify Design eters : - :
{1{| Traffic Line Lane 2 [ Track 2 ] H N sE NN EE R EEEsEsEEEsEEEEEsEEEsEsEEEsEEEsEsEEEsmEEd
T T T T T T T T T E P TR T L TR ER PP RA AP AT .
= Ultimate Limit State - = .
B Vehicles 4 H H H OK Cancel
i @Flexure H e
i Wehicles 1[ EUDL Dynamic ; Standard | H §
i M@ Shear H
En Vehicles 2 [ EUDL Static ; Standard ] i o H
: Longitudinal Shear §
Vehicles 3 [ RA10 Dynamic ; Standard ! ’ . ’ H
B [ 5 ’ ! . Intermediate and Bearing Stiffener K
O Vehicles 4 [ RA10 Static - Standard ] : |
2 Moving Load Cases 4
OK Cancel
=m Moving Load Case 1[ EUDL Static | L AL NTNINENNNINT A J

m Moving Load Case 2 [ EUDL Dynamic ]
2 Moving Load Case 3 [ RA 10 Static ]

“m Moving Load Case 4 [ RA 10 Dynamic |

= Rallway Dynamic Factor




Define Assessment Case Define Assessment Case

=  Load Combination Static Load Cases and Factors(Gamma_fl) Load Combination Static Load Cases and Factors{Gamma_fl)
Name Limit State Comb. Type Description Static Load Cases Factor Name Limit State Comb. Type Description Static Load Cases Factor
» EUDL ULS Comb1 DL(ST) 1.2000 e P =0 TS |1 | ESNIVITOPOPUPUTUTIN | 112 WA UTITN AT > DL(ST) 1.20009
[RA10 |uLs [Comb1 ] [ | ] » [RATO uLs Comb1 * | [ 1
| * L N BEEEEEEE e
| R R X EEETEE T EE L E TP L LET L TEEE PR TEEEL T O
E Assessment Live Load = Assessment Live Load
= O Type RAl Loading Wagon Loading i : O Type RAl Loading Wagon Loading
H ®— .
E Moving Load Cases and Factors(Gamma_fl) E ~ = Moving Load Cases and Factors{Gamma_fl)
E Static (Dynamic Factor = 1) E B = @ Static (Dynamic Factor = 1)
: EUDL Static(MV) w |1 1 : RA 10 Static{MV) w |1
: : ) ) P — £ : ) )
py into Assessment Load B Dynamic (Dynamic Factor= 1 + phi) L] py into Assessment Load : Dynamic (Dynamic Factor= 1 + phi)
py into General Load Combination i EUDL DynamiciMV) |1 : py into General Load Combination : RA 10 Dynamic(MV) w |1

B Vehicles 3 [ RA10 Dynamic ; Standard ] H

i Wehicles 4 [ RAT0 Static ; Standard |
2 Moving Load Cases 4

=m Moving Load Case 1[ EUDL Static |

En Moving Load Case 2 [ EUDL Dynamic ]

= Moving Load Case 3 [ RA 10 Static ]

“m Moving Load Case 4 [ RA 10 Dynamic |

= Rallway Dynamic Factor -



Tree Menu

Iree Menu Task Pane

Concrete SRC PSC CPG Rating(PSC)

Section for Assessment Che

Option
© Add/Replace

Position

| J

Delete

MIDAS CIVIL NX

Select All Elements

lables

4

Works Group Report
51 Works
21 Structures
+o Modes 55

Elements 74
[Z] Properties
[T] Material 1
£ Section 4
£ Boundaries
é Supports 4
|| Beam End Release 30
Static Loads
[:€] Static Load Case 1[DL ;]
% Moving Load Analysis
m Moving Load Code [BS ]
i i| Traffic Line Lanes 2
Traffic Line Lane 1[ Track 1]
Traffic Line Lane 2 [ Track 2 ]
B Wehicles 4
E Vehicles 1 [ EUDL Dynamic ; Standard |
B Vehicles 2 [ EUDL Static ; Standard ]
E Vehicles 3 [ RA10 Dynamic ; Standard |
B Vehicles 4 [ RA10 Static ; Standard |
=m Moving Load Cases 4
= Moving Load Case 1[ EUDL Static ]
= Moving Load Case 2 [ EUDL Dynamic ]

“m Movina Load Case 3 [ RA 10 Static 1




)

Tree Menu

Iree Menu Task Pane

Concrete SRC PSC CPG Rating(PSC)

Section for Assessment Rep w

Option
© Add/Replace Delete

Part
| J

olgs |

Close

Rating(Steel)

ment As:

Start Page

£

CEL

essment Mod £ i 3 Yerform
meters Mater] 20 tions r 1 Assessment

MIDAS CIVIL NX Assessiis

Select Elements (16, 29 & 56)

Tree M

Tables

enu 2
Works Group
Works
[ Structures
+o MNodes 55
7% Elements 74
[Z] Properties
[Z] Material 1
i Section 4
£3 Boundaries
g Supports 4
|- Beam End Release 30
Static Loads
[E£] Static Load Case 1[DL ;]
2 Moving Load Analysis
= Moving Load Code [ BS]
Traffic Line Lanes 2
Traffic Line Lane 1[ Track 1]
Traffic Line Lane 2 [ Track 2 ]
B Vehicles 4
B Wehicles 1 [ EUDL Dynamic ; Standard ]
B Wehicles 2 [ EUDL Static ; Standard ]
B Wehicles 3 [ RA10 Dynamic ; Standard ]
B Wehicles 4 [ RA10 Static ; Standard |
= Moving Load Cases 4
= Moving Load Case 1[ EUDL Static ]
= Moving Load Case 2 [ EUDL Dynamic ]

m Movina Load Case 3 [ RA 10 Static 1




Steel/Composite Bridge

1

sign

Rating

Perform Assessment and Check Tabular
and Excel Format Result Table

Tree Menu N Start Page MIDAS CIVIL NX Assessment Report(Steel-Rating) & Tree Menu 2
i i lables Works G Report
Iree Menu Task Pane L(?(;d:pg i RA Assessed Category ables rks roup Repor
: . Element |  Part Rating C “m :
Concrele SRC PSC CPG  Raling(PSC) Rating(Steel) emen @ atng Lase : T
_— Dead Static E Drynamic Static I}?na{nic Static Drynamic g
Section for Assessment Rept w » 1 111 RA 10 -21.839 -34.237 H RA 15 0.002 0.002, Al Al 1 Structures
1 KN RA 10 21839 249733 Z B B - -
Option 1 1131 RA 10 1518932 20,422 - B B B : 2 Nodes 65
R 1 1131 RA 10 1518932 1128194 462108 RA 15 0.080 0.089
O Add/Replace Delete z 1131 RA 10 1518.932 1128.194 1579.471 27586.297 462108 | 330077 | RA1S RA 15 0.080 0.089 Elements 74
2 141 RA 10 2850 425 2289050 3204 663 37586 297 216124 | 154374 | RA15 RA 15 0.153 0173 .
o 3 I[4] RA 10 2833.463 2268996 3176.594 27586.297 218183 | 155845 | RA15 RA 15 0.152 0.172 [] Properties
| J Ol 3 1[5] RA 10 3669203 2707938 3791115 37586 297 176644 | 126174 | RA 15 RA 15 0.192 0215 et ia
‘ ] RATO o0z 2098 458 e Zes e L A B CDEFGH I J KLMNOFP RS T UV WX Y Z AAMABACADAE AFAGAH Al AJ AK ALAMANAOAPAQA
1 1[6] RA 10 2280 290 3304106 2675748 29408148 152 Q QA
5 116] RA 10 2273 361 3298 365 2617712 29408148 152: Ml Design Condition
5 1171 RA 10 4385124 3215.110 4501154 29408 148 1553 Teoo i Flement | Member Type
5 171 RA 10 2385124 3215110 2501 154 29408148 1553 : s
& 18] RA 10 2273961 3208209 2617493 20408148 1521 NR/GN/CIV/025:08 16 Main Girder
7 18] RA 10 4282 287 3305.896 2628 255 29408148 1523
7 i[9] RA 10 3662349 2699 923 3779.892 29408148 190! 9 pending Result S ry
3 1191 RA 10 3670829 2710753 3795.053 27586297 1762 -
) 10101 RA 10 2835089 3370592 3178.829 27586297 | 2183 pos | Assessment Loading (kN.m) Caparity BSU RA u Assessed Category
9 Ip1o] RA 1D 2851.890 2250510 3206.715 27586.297 2153 Case Dead Static Dynamic (kN.m) Static Dynamic Static Dynamic Static Dynamic Static Dynamic
-
£ it il e IRETINEEG JEGET EERnn | oEr 1{17) R 10_MyyiMa:)! 3195.818 | 3215.110 | 4501154 |29408.148 | 163.057 | 116469 | RA1S RA 15 0.174 0.201 Al Al
10 1] RA 10 1520397 1129654 1581516 37586 297 H
0 121 RA 1D 0372 35443 5430 27586297 | 16997  J(18) |RATD_MyiMa)! 3132.655 | 3098200 | 4617.493 129408.148 | 150.332 | 113.808 [ RALS RA 15 0.174 0.201 Al Al
10 1121 RA 10 20374 857 827 1200957 B :
11 2] RA 10 17338 249749 349,649 B ‘m
Shear Result Summa
11 iz] RA 10 17,938 34737 47 931 27586297 | 16108 v .
11 J[13] RA 10 1090.925 20422 -28.591 - H pos | Assessment Loading (kN) Capacity BsU RA u Assessed Category
11 J[13] RA 10 1080.925 1128.193 1579.471 27586.297 4691 Case Dead Static i Dynamic (kM) Static  Dynamic i Static | Dynamic | Static @ Dynamic i Static : Dynamic
12 113] RA 10 1090925 1128.193 1579471 37586 297 4693 - —
= EET = a0 S AT o] 22 1{17) {RAID_Mun(Max))  0.000 174783 | -244606 | 5223645 | 507.730 | 4260950 ; RA1S RA 15 0.020 0.028 Al Al
13 1114] RA 10 2072815 2265.995 3175.584 27586297 2245 J{18) (RAI0_MawiMax)i 63.163 -174783 | -244 696 | 5223.645 590.503 421788 RA 15 R4 15 0.032 0.040 Al Al
13 1[15] RA 10 2668 627 2707938 3791115 37586 297 1843 :
14 |[15] RA 10 2661.424 2606.468 3775.055 20408.148 1951.\”- B RN AN E A RN AR Ay AN RN AN Ay ARA RN N AN EAEER LR AR P RAR AR AR R ARRERRRRREARREEEEEEE S S S S S S B S S S S S e ssss= == s
14 1[16] RA 10 3137 435 3304106 2675748 29408148 159.019 | 113585 | RA15 RA 15 0.174 0.201 X X [y Vehicles 1 [ EUDL Dynamic ; Standard ]
15 116] RA 10 3132655 3298365 817712 29408148 159324 | 113803 | RA1S RA 15 0.174 0.201
15 J17] RA 10 3195.818 3215.110 4501.154 29408.148 163.057 | 115.469 RA 15 RA 15 0.174 0.201 E Vehicles 2 [ EUDL Static ; Standard ]
16 7] RA 10 3195818 3215110 2501 154 29408148 163.057 | 116468 | RA15 RA 15 0.174 0.201 . .
15 J118] RA 10 3132855 3208.209 4617 493 20408148 159332 | 113.808 RA& 15 RA 15 0.174 0.201 K Vehicles 3 [ RA10 Dynamic ; Standard ]
17 18] RA 10 3139432 3305.896 2628 255 29408148 158920 | 113515 | RA15 RA 15 0.174 0.201 : 0 Static- &
7| J19] RA 10 2663.421 2699.923 3779.892 29408.148 | 198115 | 141511 | RA15 | RA1S 0.146 0.168 Ky Vehicles 4 [ RAT0 Static; Standard |
18 TRED] RA 10 2670253 2710753 3795053 37586 297 183831 | 131308 | RA1S RA 15 0.156 0179 et e
18 J[20] RA 10 2074 441 2270592 3178.829 37586 297 224715 | 160511 | RA1S RA 15 0.125 0144 = 4
19 120] RA 10 2087 876 2290510 3206715 27586 297 222643 | 158031 | RA1S RA 15 0.126 0.145 [ Moving Load Case 1 [ EUDL Static ]
19 11211 RA 10 1092390 1193 740 1671236 37586 297 423881 | 317.058 | RA15 RA 15 0.085 0.076
20 1r21] RA 10 1082390 1129654 1581516 27586297 469062 | 335044 | RA15 RA 15 0.064 0.074 [ Moving Load Case 2 [ EUDL Dynamic
20 1122] RA 10 16473 32443 45 420 37586297 | 16995753 | 12139.824| RA 15 RA 15 0.001 0.002
N 11T DA 10 4 AT o7 O9%7 420N GCT - - - - - - .y 1 ovmcnsd ™ aerere ™ T (9A A5% 9 1

[



Element Section Engineer's Line

Physical ID |Work Order Asset [ Parent Asset Major Element Major Element Minor Element Minor Element Minor Element Element Section o Assessed Structural : _: Ref Track 1D Loading S
ocation ascription arerence raci oadin
of Asset ID Assessment Group Name Name Physical ID Name Physical ID  Primary Material Reference (m) Condition Action P Cod s
m ode
DBP1 ’ 00000000 Main Girder d 1 Wrought Iron - As Built Bending Moment DBP1 " 0000 Publish
DBP1 00000000 Main Girder " 1 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | 00000000 Main Girder " 1 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOODOOOO Main Girder " 1 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOOD0OOO Main Girder " 2 Wrought Iron - AsBuilt Bending Moment DBP1 " 0000  Publish
DBP1 7 00000000 Main Girder " 2 Wrought Iron - AsBuilt Bending Moment DBP1 " 0000  Publish
DBP1 00000000 Main Girder " 3 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | 00000000 Main Girder " 3 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOOD0OOO Main Girder " 4 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOOD0OOO Main Girder " 4 Wrought Iron - AsBuilt Bending Moment DBP1 " 0000  Publish
DBP1 00000000 Main Girder " 5 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | 00000000 Main Girder " 5 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOODOOOO Main Girder " 6 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOOD0OOO Main Girder " 6 Wrought Iron - AsBuilt Bending Moment DBP1 " 0000  Publish
DBP1 7 00000000 Main Girder " 7 Wrought Iron - AsBuilt Bending Moment DBP1 " 0000  Publish
DBP1 00000000 Main Girder " 7 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOODOOOO Main Girder " 8 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOOD0OOO Main Girder " g Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOODOOOO Main Girder " g Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 00000000 Main Girder " 9 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | 00000000 Main Girder " 10 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOODOOOO Main Girder " 10 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOOD0OOO Main Girder " 10 Wrought Iron - AsBuilt Bending Moment DBP1 " 0000  Publish
DBP1 7 00000000 Main Girder " 11 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 00000000 Main Girder " 11 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOODOOOO Main Girder " 11 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 | DOOD0OOO Main Girder " 11 Wrought Iron - As Built Bending Moment DBP1 " 0000  Publish
DBP1 7 00000000 Main Girder " 12 Wrought Iron - AsBuilt Bending Moment DBP1 " 0000  Publish
mnnNn4 ’nnnnnnnn Al il 4 L Ba L . Ll A~ Daaile | 5 P | SRR " P nnn4a r alalalal | o T A P
Y MR 4 d O »
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