Load Rating Tutorial

Straight Steel Composite Bridge

=  Bridge overview
v’ 3 span continuous composite girder
bridge
v' Span length: 1@80 ft, 1@100ft & 1@80ft
v’ Carriageway width: 31 ft
v" Unit system: Kip, ft
»  Tutorial Overview
v' Steel Composite Girder Bridge Wizard
» Geometry, property, boundary, load,
& construction stage set up.
v Moving Load
» Result Evaluation
v Moving Load Analysis Result

Program Version Civil 2015 V2.1
........................... A aresansressEEEessEEEessEEResERERenannay

Revision Date February 6, 2015

Unit { English Unit (kip, ft, inch)
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1. Bridge Specifications

Load Rating Tutorial
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2. Purpose

Steel Composite Bridge Wizard

Steel Composite Gindes Bidge Wizard =]
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Load Rating Tutorial

This tutorial is for describing how to define load rating details and observe load rating
result extracted in Excel Spreadsheet format. This tutorial mainly focuses on load rating
procedure and extracting excel spreadsheet. Prerequisite steps, such as modeling, static

& moving load analysis, and design check, are available in separate tutorials in followi

ng link. https:/drive.google.com/open?id=0B-wfdCwh0
wIfYUFKMTV6TEs2aHc&authuser=0

Moment Diagram

Design Check Result

I Strength Limit State - Flexural Resistance

o MY-MAX

M, {kipsin) Vi T
Sieal (Nizg)  Long-term (Maz} Shori-term Sum (cpx) | (kipsin)
23350617 | 15626865 | 1337457% | 2952456 | 77268 | 355313

T )
Ermzm Sl i Vena-term (Mael - Shor-term =
Top 5136 2358 0801 17348
Sress g £477 a7 EEER) gz

Moving Load Analysis
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3) Flexural Strength Limit Statz in positve flexure
+ Secton Classficstion (AASHTO LRFD Bridge 2012 610632)
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Load Rating Tutorial

Step3. Define Rating Parameters

E‘ DE;EBEI@@

Civil 2015 - [C:\Users\swpark\Desktop\TS\Chris\06.02.2015\S

Structure Node/Element Pmperti:s Boundary Load Analysis Results PSC Pushover Design Rating Tools
IAASHTO-LRFD12 AASHTO IRFD12 Steel Rating Design Code
el Bridge | EPSC Bndge
Common
Para,* ‘@ Rating Design Code... Rating Design Code : [AASI-I'I'O-LRFDlZ - ]@
E Rating Parameters... [ oK ] [ Eancel ]
{ 4=+ <08 Rating Group Setting.. 1155 & Y @@@H‘.’.‘.%ﬁ
Steel Bridge Load Rating Parameters
System factor 1 @ [ Update by Code @
@ Strength Limit State
Strength Resistance Factor
Resistance factor for vielding (Phi_y) 0.95
Resistance factor for fracture(Phi_u) 0.8
Resistance factor for axial comp. (Phi_c) 0.9
Resistance factor for flexure (Phi_f) 1
Resistance factor for shear(Phi_w) 1
Resistance factor for shear connector (Phi_se) 0.85
Resistance factor for bearing(Phi_b) 1

Girder Type for Box/Tub Section

@) Single Box Sections

Option For Strength Limit State

[T] Appendix A& for Negative Flexure Resistance in Web Compact

[ NonCompact Sections

[C] Mn<=1.3RhMy in Positive Flexure and Compact Sections(s.10.7.1.2-3)
[T] Post-buckling Tension-field Action for Shear Resistance(s. 10.9.3.2)

Service Limit State

Limiting Stresses in Structural Steel
@ Auto-Calculation ) User Input
Design Load
Compressive Stress kipsift~2
Tensile Stress kipsift~2
Legal Load / Permit Load
Compressive Stress kipsift~2
Tensile Stress kips )~z
@ Fatique Limit State
Application of Diagnostic Test Result
Load Test Measurement ) Strain @ Displacement
( oK

) Multiple Box Sections
Consider St.Wenant Torsion and Distortion Stresses

10/ Jocel |

1. Click Rating Tab

2. Click Rating Design Code.
3. Select AASHTO-LRFD 12
4. Enter System factor: 1

5. Click Update by Code

(Resistance factors can be manually modified
at user s preference)

and users can modify each Resistance factor
with their preference.

6. Check on Strength Limit State
7. Check on Service Limit State

8. Check on Auto-Calculation

9. Check on Fatigue Limit State
10. Click OK
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mipas CiVil For Bidge and cui Siucture Load Rating Tutorial

3.A. Load Rating parameter Information

@)
ool Brdoe Lood Forme p = Girder Type for Box/Tub Section
it ti et o o g a a
FEHIERETeRa g TR + In Multiple Box Section, St. Venant Torsion and Distortion
System factor 1 [ UpdatebyCode | stresses are optional according to Article 6.11.2.3.
L S « In Single Box Section, St. Venanat Torsion and Distortion
Strength Resistance Factor . .
Resistance factor for yielding (Phi_y) 0.95 are automatically considered.
Resistance factor for fracture(Phi_u) 0.8 @
Resistance factor for axial comp. (Phi_c) 0.9 Optlon FOI’ Strength lelt State
Resistance factor for fiexure (Phi_f) ! *  Appendix A6...option is applied for the flexural strength of
Resistence factor for shearPhiy) straight composite I-Sections in negative flexure with comp
Resistance factor for shear connector(Phi_se) 0.85
Resistance factor for bearing(Phi_b) 1 aCt / noncc_)mpaCt_ WEbS . )
(O gera rroms o3y gz *  Mnvalue is restricted to 1.3RhMy under positive flexure in
® Sinale Box Sections © Multiple Box Sections a continuous span based on three conditions stated in Articl
Consider St.Venant Torsion and Distortion Stresses e 6.10.7.2-3.
9) Option For Strength Limit State @
[7] Appendix As for Negative Flexure Resistance in Web Compact .)Service lelt State
[ NonCompact Sections ; L ;
7] Mn<=1.3RhMy in Positive Flexure and Compact Sections(6. 10.7.1.2-3) *  In Auto-Calculation, the limiting stresses are automatically
[T Post-buckling Tension-field Action for Shear Resistance(s. 10.9.3.2) Calculated as fol IOWS:
1% o .
_S_ET“"CE Hmit State Design Load: fz=0.95 R,F;
Limiting Stresses in Structural Steel . ) _
® Auto-Caladation © User Input Legal/Permit Load: fz=0.95 F,,
Design Load . C e 5
0 * In User input, the limiting stresses can be manually inputted for
0 design load and legal/permit load respectively. The allowed
Legal Load  Permit Load compressive stress and tensile stress of the steel girder need to
. be inputted.
0
S Application of Diagnostic Test result
B — * Adjustment factor resulting from the comparison of measured
S ® stain @ Displacement test behavior with the analytical model can be calculated. Select
T | between strain and displacement obtained form the diagnostic
Ok G o g .
= test. Measure value can be entered in Diagnostic Test Result
Menu




Load Rating Tutorial

Step4. Define Bridge Rating Group Setting

@

Bridge Rating Group Setting @
Select Group
Condition factor :

10th Point Girder-14

10th Point Girder-1 0.95
10th Point Girder-2-

10th Paint Girder-2-

10th Point Girder-34 Chedk position :
10th Point Girder-3-

10th Point Girder<44 I-End
10th Point Girder-4- 1-End

Group Factor Position
Girder 0.950000 I-End, J-End

A W N

. Check on Girder

. Define Condition factor

. Check position I-End and J-End

. Click Add button

Selected Groups are targeted for the design
of the Rating Factor. Structural groups com
posed of SRC material properties are shown

in the list after performing an analysis.

Different values of condition factor can be

applied to different structure groups of

elements.

Condition Factors

Condition NBI "
Description Rating ¢
ood or 6 or
£ooco S 100
satisfactory higher
fair 5 0.95
4 or N
001 0.85
b lower

*The Manual For Bridge Evaluation-6A.4.2.3
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Load Rating Tutorial

Step5. Modify Composite Material

Madify Composite Material : . . . .

S *  The objective of this tool is to check whether
Matgrig| List material property is defined as SRC or not.
ol ) jame il P R In order to perform Design Check and Load

1 SRC AS72-50  Grade C4500 Rating, for steel composite bridge, only SRC
A36 A3S material is allowed to be used. Furthermore,
In Modify Composite Material, the steel prop
erties for concrete reinforcement are defined.
Composite Material Selection *  For resisting negative moment occurring aro
Steel Material Selection und supports, reinforcing steels in Concrete
Code: [ASTM(S) - | deck is recommended
[T Hybrid Factor
Es 4175000 Idpsfﬁ".’i_' Fu = 93a0 Idpsfﬁ"li_'
Fy : 7200 kips/ft~2 1. Check steel composite Section is defined to
SRC
2. Code: ASTM(RC)

Concrete Material Sdeciion 3. Grade of Main Rebar: Grade 40

Code: [ASTMRC) ] Grade ; 4. Click Modify button

Spedfied Compressive Strength (fioffick) ;643 kips/fft~2

Reinforcement Selection

Code: |ASTM{RC) :< : >

Grade of Main Rebar : e : 5750 kips/ft~2

Grade of Sub-Rebar : - Fys: a7a0 kipsfft~2

@) Modify ] [ Close ]
8 MIDASoft Inc
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Load Rating Tutorial

[x]2:
=]
[x]4:
Section : Select Plus
-~ X 1:IN
i 2 EX_ Unselect
-- L 3: 13 Unselect All
I 4:WT|
T 5:EX] Active
I 6:IN_ Active Plus
I 7:Gird i
T 2:Gid Inactive
=)~ dh Section Stif Active All
8 1IN
T 1:IN_ Delete
S 2:EX, i
- 2:EX] Properties
Material Data
General
Material ID 1 Name Steel
Steel

Elasticity Dats
Type of Desid sRC -

L d

Type of Material
@ Isotropic

Steel

Modulus of Elasticity :

Poisson’s Ratio

Orthotropic

4.1760e+006
0.3

Standard

DB A572-50

Conerete
Standard
Code

DB rade 3000

kips/ft~2

—

(6)

Thermal Coefficent 5.5000=-006 | 1/[F]
Weight Density 0.4908 | kips/ft~3
[C] Use Mass Density: 0.01525 | kips/ft~3/g
Flconcrete
Modulus of Elasticity © 5.24762+005 | |apsffrnz
Paisson's Ratio 0.2
Thermal Coefficent 5.0000=-006 | 1/[F]

Weight Density 0.15 | kipsffens
[£] Use Mass Density: 0.009652 | kips/ft~3fg
Flasticity Data
Flastic Material Name

Thermal Transfer
Specific Heat Btu/kips=[F]
Heat Conduction Btu/ft=hr=[F]

Damping Ratio

0.05

3) e —

Apply

®

Static load analysis and moving load analysis does not require users
to select SRC as steel composite materials. Even if the girders are
not defined as SRC, there is a way to enter SRC property into the
girders at ease.

. Click Steel Icon on Tree Menu
. Right Click

. Click Properties

. Type of Design

. Select Standard: ASTM(S)

. Select DB: A572-50

. Select ASTM(RC)

. Grade C4000

. Click Ok button

© 00 ~N o o1 A W N PP




Load Rating Tutorial

Step6. Define Rating Case(Service Limit State)

Define Rating Case 1. Check on Service Limit State
Static Load Combination 2. Select Load Type: DC(Before)

@ Service Limit State () Strenath Limit State
©) Fatique Limit State 2-1. Select Load Case: Dead Load(CS)
2 ) Load Type | max] min :wu“" — 3. Select Load Type: DC(After)
3 DC (Before) | 1.00 | 1.00 b :
DC (After) | 1.00] 1.00 Shrinkage S 3-1. Select Load Cases: Erection Load 1(CS)
4) ow | 100 100 |*
Temperature 1.00 4. Select Load Type: DW
T. Gradient 1.00
5 1.00 4-1. Select Load Cases: Erection Load 2(CS)
Permanent 1.00
= User Defined 1.00 5. Select Load Type: Secondary
5-1. Select Load Cases: Creep Secondary(CS)
Live Load Combination 6 Primary VEhiC|e: 1
Live Load Factors for Rating ] 7. Adjacent Vehicle: 0
primary Vehice  [Live-Model() o) 8. Name of Rating Case: Service LS Case
Adjacent Vehide [Uve—ModeI{M'u'} "'] ol 7 ]
Evaluation Live Load Model 9. Click Add button
@ Design Live Load ) Legal Load f Permit Load
Mame of Rating Case Service LS Case
Description
Marme Lirmit State Description

Service LS... Service
Strength L... Strength
Fatigue LS... Fatigue

Close

10 MIDASoft Inc




Load Rating Tutorial

Step6-1. Define Rating Case(Strength Limit State)

Define Rating Case

Static Load Combination
) Service Limit State
) Fatigue Limit State

@ Strength Limit State

2 ) Load Type | max | min Load Cases
3 DC (Before) | 1.25 | 0.90 3
DC (Aftery | 1.25 | 0.90 Shrinkage S
4) ow| 150] oeo| | *
Temperature 1.00
T. Gradient 1.00
S 1.25
Permanent 1.25
User Defined 1.00
#

Live Load Combination

Live Load Factars for Rating ]

Primary

Adjacent Vehide

@ Design Live Load

Mame of Rating Case

Description

vehide [Live Model(Mv) -] 1 6
|Live Model (V) | o 7

Evaluation Live Load Model

Fatigue LS Case

) Leqal Load / Permit Load

Mame

Limit State

Service LS... Service
Strength L... Strength
Fatigue L5... Fatigue

Description

Close

1. Check on Strength Limit State

2. Select Load Type: DC(Before)

2-1. Select Load Case: Dead Load(CS)

3. Select Load Type: DC(After)

3-1. Select Load Cases: Erection Load 1(CS)
4. Select Load Type: DW

4-1. Select Load Cases: Erection Load 2(CS)
5. Select Load Type: Secondary

5-1. Select Load Cases: Creep Secondary(CS)
6. Primary Vehicle: 1

7. Adjacent Vehicle: 0

8. Name of Rating Case: Strength LS Case

9. Click Add button

11
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Load Rating Tutorial

Step6-2. Define Rating Case(Fatique Limit State)

Define Rating Case
Static Load Combination
) Service Limit State

1 )@ Fatigue Limit State

) Strength Limit State

2 ) Load Type | max| min Load Cases
DC (Before) | 1.00 | 1.00 »
3 DC (Aftery | 1.00 | 1.00 Shrinkage S
4) ow | 100 1.00]| |[*
Temperature 1.00
T. Gradient 1.00
5 1.00
Permanent 1.00
User Defined 1.00
*

Live Load Combination

Live Load Factors for Rating

v] 1
~| o

Primary Vehicde [Uve—ModeI{M'u']
Adjacent Vehide [Uve—ModeI(M'u']

Evaluation Live Load Model

) Leaqal Load / Permit Load

Fatigue LS Case

@ Design Live Load

Mame of Rating Case

]

Description
Mame Limit State Description
Service L5... Service
Strength L... Strength
Fatigue LS... Fatigue
Delete
Close

1. Check on Fatigue Limit State

2. Select Load Type: DC(Before)

2-1. Select Load Case: Dead Load(CS)

3. Select Load Type: DC(After)

3-1. Select Load Cases: Erection Load 1(CS)
4. Select Load Type: DW

4-1. Select Load Cases: Erection Load 2(CS)
5. Select Load Type: Secondary

5-1. Select Load Cases: Creep Secondary(CS)
6. Primary Vehicle: 1

7. Adjacent Vehicle: 0

8. Name of Rating Case: Strength LS Case
9. Click Add button

12
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Load Rating Tutorial

6.A. Define Rating Case

Define Rating Case
Static Load Combination
@ Service Limit State
) Fatique Limit State

) Strength Limit State

Load Type max | min Load Cases
DC (Before) | 1.00 | 1.00 »
@ DC (After) | 1.00 [ 1.00 Shrinkage S
W= oW | 1.00 | 1.00 #*
Temperature 1.00
T. Gradient 1.00
> 1.00
Permanent 1.00
U=zer Defined 1.00
£
Live Load Combinaton
[ Live Load Factors for Rating ]
Primary Vehice [Live—MndeI{MV} v] 1
Adjacent Vehide [Live—MudeI{M'«-‘} v] o

Evaluation Live Load Model

@ Design Live Load

Mame of Rating Case

Description

) Legal Load f Permit Load

Service LS Case

MName Limit State
Service L5... Service
Strength L... Strenagth
Fatigue L5... Fatigue

Description

Delete

(oeie=

[ Close ]

Whenever Load cases cannot be selected on the dialog box, click
other load types and then get back to the load type you want to take.
For example, suppose that you would like to enter creep secondary
(CS) into Secondary Load type and you could not see the load case
options, select other load type such as DW or DC(After) and get
back to Secondary load type. Load Cases options will be available.




or Bridge - Load Rating Tutorial

6.B. Define Rating Case

Construction Stage Analysis Control Data

Final Stage The Common mistake committed by beginners is not to define erect

@ Last Stage () Other Stage Stagel ion Load properly. Erection load comes from Construction stage Lo
ad Case. So, users must check it before defining Load Cases in Defi
ne Load Case window.

[ | Restart Construction Stage Analysis Select Stages for Restart. ..
Analysis Option @
["] include Nonlinear Analysis Nonlinear Analysis Control In order check Construction Stage Load Case, go to Analysis Tab>>
@ Independent Stage Accumulative Stage Construction Stage>>Construction Stage Analysis Control Data
Include Equilibrium Element Nodal Forces *  If users have used Steel Girder Wizard, the default construction
[F] include P-Delta Effect Only P-Delta Analysis Contral stage load cases are automatically defined in Midas Civil.
[ Include Time Dependent Effect Time Dependent Effect Control_| *  For example, Erection Load 1 is defined as DC(Barrier and Me

dian Strips), and Erection Load 2 is defined as DW(Wearing Su

Load Cases to be Distinguished from Dead Load for C.5. Output rface Ioad).

Mo Load Case Mame Type Casel Cas

@ 1 Erection Load 1 8] Barrier Median

@ 2 Erection Load 2 DW  Wearing Surf... Uit
Delete

1| [} [ 3

Load Cazes

Construction Stage Load Caze
[Erection Load 1{C3) |Construction Stage Load Case
ErecTon Loas |“onstructon slage Load Lase

cErecrion Load LONSIrUCTIon >1age Load ase
Construction Stage Load Caze
Construction Stage Load Case
Construction Stage Load Case
Construction Stage Load Caze




Load Rating Tutorial

Step 7. Longitudinal Reinforcement

S Wormge == 1. Rating>Longitudinal
Mode . . Longitudinal Reinforcement | Shear Reinforcement I Re i nfo rceme nt
[Rﬂ]ﬁxca'nmts v] E o B g} e [¥] same Rebar Data ati &i-end
Target Section & Element S Coordinate ® Centroid ) Left-Bottom 2 CheCk the bOX for Same Rebar Data
= T Section:6 o S [T Guide Line : \:\in ; ;
X 1N Sec 2 C ) 3. Click Line
I 2:EX_Sec_2
i gzi_ss;c_: | o & @ e € nc 4, Ref.Y: _Left, Ref. Z: TOp, Y 4|n,_ Z:
F oot _ Ok Opavim 4.51n, Num: 21, Spacing: 5in,
X 9N Sec 11 e o @ InputMethod A © Input Method B Dia: #6’
ol U 5. Click Add
S O S S Ref.Z  |Top | Z 435 in
N 18 6. Click Apply
Spacing 5 in
Reference for Tapered Section
Ref, ¥ |Left '\ Ref, 2 |T0p v|
As 7.92 in*2
_add | [ Medy | [ el ]
[ Multi Add ]
Type | mNum | CTC(n)| Dia |2
1] Line 0 |#6 E
Copy Reinforcements to... EX_Sec_? G : 54.392, -71.081 SELECT
[ 2oy | [ dose
15
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DA egrated Sl Load Rating Tutorial

Step 7-1. Longitudinal Reinforcement

1. Rating>Longitudianl
Mode Longitudinal Reinforcement |Shear Reinforcementl g 1 g
— - BE w : =« Sm@ Reinforcement

Same Rebar Data ati &i-end

Target Section & Element o T Coordinate @ Centroid ) Left-Bottom 2. ChECk the bOX fOI" Same Rebar Data
= I Section 6 L L Guide Line : \:\ in ; ;

T 1N Sec2 o 3. Click Line

I 2:EX Sec2 L |

H Type

Teoe || ey ™ (3) 4. Ref. Y: Left, Ref. Z: Top, Y: 4in, Z:
H. | _ © Ouk Ople 4.5in, Num: 18, Spacing: 5in,
I 9:IN Sec 11 L s L .@@Inwmﬁmoda ) Input Method B Dla: #67

o © [V — 5. Click Add

=<

S O S S Ref.Z  |Top | Z 435 in
N i 6. Click Apply
Spacing in

Dia -

Iim

Part Part 2 -

Reference for Tapered Section
Ref, ¥ |Left '\ Ref, 2 |T0p v|

. As 7.92 in*2
.@Add J [ modfy | [ Deete |

[ Muli Add ]
Type | mNum | CTC(n)| Dia |2
046 =

Copy Reinforcements to... EX_Sec 2 G:54.392, -71.081 SELECT /\

-
=5
=
@

16 MIDASoft Inc




Load Rating Tutorial

7.A. Steel Reinforcement

IN_SEC2

IN_SEC2

Through running Mvall: Live-Model(Moving Load), Negative mome
nt takes place at the IN_Sec2 and EX_Sec2. So, Steel Reinforcement
in the concrete deck is conducted.




Step 8. Transverse Stiffener

Load Rating Tutorial

Section Manager

Mode

Transverse Stiffener -

Target Section & Element.

= X Section: 4

I 1:IN Sec 2
T 2:EX Sec?
X 5:5% Sec 1
X 6:IN_Sec_1

Transverse Stiffener

BIE e o5 &

[+ 1

[# sn

a0 Same Stiffeners Data ati & j-end

6:239.00, 232.00

SELECT

As shown above, the dialog box in which users can arrange transver
se stiffeners in steel composite section. When the transverse stiffene
rs are installed, the existence and spacing between stiffeners determi
ne whether the web is stiffened or unstiffened under strength limit st
ate. In this tutorial, transverse stiffeners aren't defined.

18
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Step 9. Unbraced Length

Load Rating Tutorial

If each span has a different unbraced length, unbraced length
must be different depending on span information.

Span 1
2
T .
! ?
L8 L
X | |
f ! !
\c)Af\ e &
4
ittt i
=T
Option
@ Add/Replace () Delete
Unbraced Length
Ly : O ft
Lz : O ft
Laterally Unbraced Length
3 Lb : 0 ft
|l Do not consider
Span 2
: = : *r
[ L 3 &
P | |
. ! 'r
; & g b
Span 3
? : ;
g i §
X | |
- ! ;
¢ ¢

1. Rating > Unbraced length

2. Select Span 1 by using Select by Windowa or
Select by Polygon [&

3. Click Lb box

4. Select the unbraced Length or type the length

5. Click Apply

6. The same procedure will be conducted to Span 2
and Span3
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Load Rating Tutorial

Stepl0. Fatique Parameter

3 h ,
g “ f 1. Properties> Fatigue Parameter
D f T 2. Click Add/Replace

f f f 3. Select the whole girders

= 4 !

4. Select Category: C
5. (ADTT)SL: 1200

Tree Menu o =
T 0. M(n/cyde); 2
[Fatigue Parameter =[] 7. Warping Stress Range: Auto Cal
Opton
@ Add/Replace ) Delete
Bath end part= &g} have the same . _Cgteggry: Category defined by 75yr-(ADTT)SL equivalent to inf
tvee inite life(Table 6.6.1.2.3-2)
S R * (ADTT)g : Number of trucks per day in a single-lane averaged
Category  |C ~( 4 over the design life(3.6.1.4.2)
ADTT)SL 1200 » N : Number of cycles per truck passage, value can be taken from
S 2 6 table6.6.1.2.5-2
Warping Stress Range
@ Auto Calculation
) User Input
Top Flange
lu] kipsifFt—2
EBot. Flange
Qo kipsffFe-2

[ Apply | [ Close |
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Stepll. Curved Bridge Information

Load Rating Tutorial

Tree Menu a

R c| ol ol ol

[Curued Bridge Info. - ]E]
Option
i@ Add/Replace () Delete

th end parts{i & 1) have the same
Bo
tvpe

I | 1|

Girder Radius a in
Curve Type
® Convex ) Concave

[_Apoly | [ Close

x

Radius is used for the review of shear connector’s pitch and the
moment of inertia of area for the longitudinal stiffener attached

Curve Type-Convex, Concave

v If convex is selected, Left stiffener is on the side of the web away
from the center of curvature and Right stiffener is on the side of t
he web toward the center of curvature

v" If concave is selected, the opposite case of the convex is applied.
The Left and Right are determined based on the progressing dire
ction of the cross section.

*Note: This model is a straight bridge. So, this tutorial does not con

sider Curved Bridge Information
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Load Rating Tutorial

Stepl2. Diagnostic Test Result

Tree Menu a3 x
Gor S Cou S P Co R Ruf R S » Adjustment factor resulting from the comparison of measured
test behavior with the analytical model can be considered to
[DiagnusﬁcTest Results *]Q calculate the load-rating factor based on the test result.
+ Auto Calculation: Deflection and K, are inputted manually for th
Option e diagnostic test to calculate adjustment factor.
@ﬂ Add/Replace ) Delete  User input: The Adjustment Factor, K, is inputted by users. K is
. used to calculate the factored load-rating factor(8.8.2.3.1-1)
Define Rating
Position

@ @1 @1 Oral

1. Properties> Diagnostic Test Result

Load Test Measurements )

@n Auto-Calculation 2. Option: Add/Replace

© User Input 3. Select the whole girders

Displ. {I) 0.0393 in o

. _ 4. Select position: |

Displ.( 7 0.0383 | in

- = 5. Load Test Measurements: Auto-Calculation
6. Click Apply button

@ Apply | | Close

£ e e e X
- —— T
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or Bridge and Civill SHUHIS Load Rating Tutorial

Stepl3. Rating Design Result Tables

1. Rating>Steel Bridge>Perform Rating Design
2. Rating>Steel Bridge>Rating Design Result Table

Service Limit State Summary Strength Limit State Summary

g i) | Suilem | L
i e P “Q;' bl |y Sl Ko e il P [ P e g Lo
o B | ey i | g | 68D | S| W S| S Rt il i e e

Nt | st | (Y | (et
e e DB DSl DN Do | G o8- - O DETEEEEOEE
} [ S DBt OO D T T | [ - X oo DECEEEET

e | T i) st} gy | Pl it Fadr P
1000 -OBQE| 4MATE| M| DOND 1N 4| 120 A20%

*Note: Element 226-i is determined to be N.G

Flexure Limit State Summary Shear Strength Rating Factor

PRI PO P el s [ oroup | wm | o | Remive R condton | atng | ey
Graer N L e D e e 71 = Sirengih U5 CaveDC e fors AR DC-ATe AR DWITAR) T 5000 | 09500 | 30733 [OF
5 EiiI[ e Graar RN (1 G- fore(11AX)_DG-A RerCAX) DWWl AX)_T 0000,
2 [agr Sirder zizfEn |- Sirength LS Cage DC B fare(AX) D A erCMA) DUF(HAX) ‘o000 | 10000
- i |r:.:- S G B B A B AT raer iz e |- ‘o000 | 1,000
Girdar ra(iE |- ‘000|060
- o m_|=- (=T TG0 A Vil e 2rafipa |- o000 | 1.0000
Griar [Fousve | Seangh 5 e e T e L Fiafis |- 0000 | 1.0000
b i [z - o000 | 10000
E egee s (i |- ‘o000 [ 10000
Grder Posawe m-unummmwmwul‘uﬂt‘Llwwln' 218 | (2201 - 0000 1.0000
£ e 216 [ize0r |- ‘o000 | 10000
e Sirenge L Gase_DC etore Wa)_DG-ASrMAK _OWIHAX)_T{-LTG(+ LA Vil T [ien |- ‘o000 | 10600
i L0110 Com— S5 Coe. O Bt K, DU 1750V 2 fims |- 0000 10000
- s EAFE I 0600 | 1.0000
v e [y |- ovo0 | 10000
et e — e S T B e e Fia ez - e LE Cose o S iore AN B A B! o000 | 10000
g iy 2ie = Sengh LS Case DC e ore(AX)_DC ARerAX) DU T 1.0000 | 1.0000
s oAy 210 e |- Strength LS Case_DC-Bafore(1AX)_DC-A Rer(AX)_DW(lAX) ‘o000 | 10000
[ er TG LAV 0 (e |- ‘o000 | 1.0000
5 5 220 [spon |- o000 | 0000
E E TN ‘000 | T.0600
G Sivang L5 Cave D Buors(WA K] DA WAR GWIRAK] 11 To{- A Vlyias] Zav sy |- ‘o000 | 10000
E ol s 6600 | 1.0000
o Siang L Cane D BnorsdWa ki DA e WAX_DWIHAX] T(=| T6(- & Vily ] (e |- 0000 | 1.0000
- S L5 o, SO Ao DA T1-_ 161 Vi i - 10000 | 1.0000
— 22 e[ ‘0000 | 1.0000
— 224 [izee) |- o000 | 10000
- i ﬂﬂ_m St L8 Cose DO Bfors WA i WAL SR T T ALV 221 - 2000
—l e— T T
e B[R T oo Pl A A W T TS AV pziy = o
— Tl |- ewme |- £ - 0000
G 8 [ e |- Poaeve | S L5 Cane B Bators WA BE-A R A ERUOWAE T O AVl Wt 226 [az2r |- o000
o B C— e e S e e Al 0000
227 | e |- ‘o000
— B 228 [z |- ‘o000
- ETT P N N {3 T YEI=N - T A1 e A 22a | soor |- ‘o000
I S -, B S T ‘2000
- ] S T 2 [t~ ‘o000
- Foswe. MQLSMMWWLWM: muwuw-.--m 230 [179) B 0000
- 20| Jzso |- o000
— 21 [0 |- 1 0000,
e e (5 AR DWHAX i TG LA Vilya) EIF e Sirengih LS CaseDC.Befare(HAX) DC-AfertAX) DWIHAX) T( T.0000
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Load Rating Tutorial

Stepl4. Position for Rating Output

|Position for Rating Output (..

@ption
@ Add/Replace () Delete

Part
@1 1 D1al

Filters for Load Rating Summary
Strength (Flexure)
@ Al
) Group Substructure

Strength (Shear)

@ Al

) Group Substructure
Service

@ Al

) Group Substructure

@wv J [ close

Referring to the previous slide, Element 226-i is determined to be

N.G through shear strength rating factor.

1. Properties> Position for Rating Output

2. Option: Add/Replace
3. Select Element 226-i
4. Select position: |

5. Strength(Flexure & Shear), Service: All

6. Click Apply button

f s|a s|ia sia

> g sa &

O | || |

s|a s|a s"a s|a

g g & g
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Step15. Excel Report

Load Rating Tutorial

1. Rating>Steel Bridge>Excel Report

AASHTO LRFR Check Result

1. Flexure

1) Rating Factor

Puositivel . Dead Load Live Load .
Elem. Part Leom HMerine M| Capacity Demand Demand Rating Factar
23 HL - 33 Inwentoryi  Pasitive M | 61364.553 dE507TE 533 25443.575 0467
- Megative - - - - -
Where,
U . “M" : Flesure is checked with moment unit [kips-in)
"' 0 Flenure is checked with stress unit (ksi
RF Capacity - DeadloadDemand
i h Live Load Demand
» Measure Tupe : Dizplacement
FPositived . . ;
Elem. Part Leom HMerine £, fa_(in) = Jafin) K. 4% 4 Rating Factar
23 HL - 33 Inwentoryi  Pasitive 0.000E+00 ¢ 1000E+00 | 0.000 | 1000 §{ 1000 0467
- Megative - - - - - z
inwhich:
e (4,1 marimum caloulated strain [displacement] of top or battom position
K = 1+K, =K,
K, = —=
&
2. Shear
1) Rating Factor
. . OeadlLoad Demand Live Load .
Elem. Part Lcom Capacity [kips] kip=] Demand (kips] FRating Factar
23 | HL - 33 Inwentary 375105 -51.923 -GE. 117 4434
Where,
arl = Capacity - DeadloadDemand
i h Live Load Demand
» Measure Tupe : Dizplacement
Elem. Part Leam = fo_[in) g fAa(in) K, % 4 Rating Factar
23 | HL - 33 Inwentary 0.000E+00 i 1.000E+00 0.000 1.000 1.000 4.434
inwhich:
e (4,1 marimum caloulated strain [displacement] of top or battom position
K = 1+k,=K,
K, = —=
&
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