AASHTOWare Bridge Rating Training — LRFR Load Rating of Floor System Example

AASHTOWare Bridge Rating Training
LRFR Load Rating of Floor System Example (BrR 6.7)

Topics Covered
e LRFR analysis and results of floor system

This example describes load rating a girder-floorbeam-stringer (GFS) floor system superstructure
using AASHTOWare BrR V670. The superstructure used for this example is the “Floor System
GFS with Deck” in the BID 13 “FSys GFS TrainingBridge 1”.

Analysis Methods
Users can perform a LRFR analysis on the floor system superstructures to load rate girders,
floorbeams and stringers.

Open the bridge BID 13 “FSys GFS TrainingBridge 1” in the sample database, and highlight the
superstructure “Floor System GFS with Deck”.
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AASHTOWare Bridge Rating Training — LRFR Load Rating of Floor System Example

To do LRFR load rating, enter the Analysis Settings window as shown below.

i

M Analysis Settings

() Design Review @ Rating
Analyziz Type:
Line Girder -

Az FAeguested

Yehicles | Clutput I Engine I De&u:riptiu:un|

Apply Preference Setting: ’Nnne

Fating Method: LRFR

Traffic Direction:

[ Bath directions

4

Wehicle Selection:

’ Refrezh ] [ Temparary Wehicles... ] [ Advanced... ]

Wehicle Surnmary:

= Wehicles - ’**':'C! ta [=- Rating Yehicles
& Standard Ry & LRFR
- H 15-44 [=- Design Load Rating
- H 20-44 1 =) Inventary
- HL-93 [51] 3 Pk HL-33 [US]
- HL-33 [US] - Operating
- HS 15-44 Remze LoHLE3[US)
- HS 20(5) o - Fatigue
- H 20-44 Analysis . LRFD Fatigue Truck (US)
- Lane-Twpe Legal Load =~ Legal Load Rating
- LAFD Fatigque Truck (511 | —— | & i Rautine
- LAFD Fatigue Truck (U1 | | & e Specialized Hauling
- MAL - - Permit Load Rating
[ Reset ] [ Clear ] [ Open Template ] [ Save Template ] [ (] 4 ] [ Apply ] ’ Cancel
m b

4|

Run the LRFR load rating of the superstructure. The LRFR rating results of the left girder are
shown below.

™ Analysis Results - Left Plate Girder (= e ==
Report Type Lane/impact Loading Type Display Format
Rating Results Summary v] @ Az Requested () Detailed Mutiple rating levels per 1ow -
Inventory Operating Legal Permit . . Inventory} Inventory | Operatin
Live Load . ; . " Inventory Operating Legal Permit N N "
Live Load Rating Method | Load Rating | Load Rating | Load Rating | Load Rating " . . Location Location Location
Type Rating Factor | Rating Factor | Rating Factor | Rating Factor
ki (Tan) (Ton) (Ton) (Tan) (M) | span(%) | ()
HL-93 (US Truck + Lane LRFR 81.76 105.99 2.271 2.944 128.00: 2-(60.0) 128.0
HL-93 (US Tandem + Lane LRFR 93.27 120.90 2.591 3.358 128.00; 2-(60.0) 128.0
HL-93 (US} S0%iTruck Pair + Lane) LRFR 6838 8864 1.900 2 452 80.00: 1-(100.0) 80.C
LRFD
Fatigue
Truck (US)] Axle Load LRFR 7370 2.457 40008 1-(50.0)
< 1 2
AASHTO LRFR Engine Yersion 6.7.0.3001
Analpsis Preference Setting: None
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AASHTOWare Bridge Rating Training — LRFR Load Rating of Floor System Example

The LRFR rating results of the Floorbeam1 are shown below.

4D Analysis Results - Al #1

Report Type Lanedimpact Loading Type Display Format
[Hat\ng Results Summary »| @ AsRequested () Detailed Mutiple rating levels per raw -

Inventory Operating Legal Permit Inventoryf Inventory | Operatin

Live Load Erp e Rating Method | Load Rating| Load Rating| Load Rating| Load Rating| _"c"icry | _Operating Leoal e antions 1 Uncakion ||| Locabol

Type Ton) Ton) Ton) Ton) Rating Factor | Rating Factor | Rating Factor | Rating Factor ) Span-(%) )
HL-93 (US] Truck + Lane LRFR 73.01 9484 2028 2629 12.00 1-(40.0) 12.0
HL-93 (US Tandem + Lane LRFR 65.28 2482 1.813 2350 12008 1-(40.0) 12.0
HL-83 (US} 90%(Truck Pair + Lane) LRFR 3584.00 3564.00 55.000 95.000 0.00 1-( 0.0) 0.0
LRFD
Fatigue
Truck (US)] Axle Load LRFR 75.53 2.20% 12.00: 1-(400)
] I 3

AASHTO LRFR Engine Yersion 6.7.0.3001

Analysiz Preference Setting: None

Close

The LRFR rating results of the Unitl Stringer2 are shown below.

M Analysis Results - Altl

Report Type Lane/impact Loading Type Display Format
[F!atmg Results Surmmary v] @ AsFequested () Detailed tutiple rating levels per rauw -

Inventory | Operating Legal Permit ) _ inventory | Inventory | Operatin
Live Load - = - " Inventory Operating Legal Permit N N N
Live Load Rating Method } Load Rating | Load Rating | Load Rating | Load Rating " . . Location Location Location
Type Rating Factor | Rating Facter | Rating Factor | Rating Factor
i (Ton) (Ton) (Ton) (Ton) : ! : ! ") | spaniw) | i
HL-93 (US; Truck + Lane LRFR 57.21 7416 1.589 2.080 19.86: 1-(100.0) 19.8
HL-93 (US; Tandem + Lane LRFR 7279 94.36 2.022 2621 19.96: 1-(100.0) 19.£
HL-83 (US} S0%(Truck Pair + Lane) LRFR 65.46 8485 1.818 2357 18.86: 1-(100.0) 18.£
4| 1 +

AASHTO LRFR Engine Yersion 6.7.0.3001

Analysiz Preference Setting: None

Close

A summary of the specification checks is shown by selecting the View Spec Check button, E,
from the toolbar. The details for one of the spec checks of the left girder are shown below.

M Specification Checks for Left Plate Girder - 42 of 1454 F= ==

£+ Superstructure Component * | Specification Reference
8 Stagel 6.10.7.2.2 Nominal Flexural Resistance | 5Pec Check Detail for 644,21 General Load Rating Equation - Steel Flexure Moment
-2 stage2

-1 Stage3

-0 Left Plate Girder

-] Span1- 000t
(] Span1- 100ft.
{1 Spanl- B.00ft

+ 6.10.7.3 Flexural Resistance - Ductility R =
k 6l Load and Resistance Factor Rating -
W& 610811 Discretely Braced Flanges inC| g3 4 oad Racing Procedures
1A 6.10.8.1.2 Discretely Braced Flanges in T EL.4.2 General Load-Rating Equaticn
14610813 Continuously Braced Flanges { ~ 2.4.2.1 Steel Flexure Moment General
610821 General (RRSHTO Manual for Bridge Evaluation, Second Edition with 2015 Interims)

mn

{2 Span1- 1000 ft. 6.108.2.2 Local Buckling Resistance Steel Plate - At Location = 40.0000 (£t) - Left Stage 3
- L 610823 Lateral Torsional Buckling Res|
{2 Span1- 1600 ft. = g
R 6.10.8.2.3.Cb Lateral Torsional Bucklin TRl OF DHGE off Tiness o
Span1- 20.00 ft. q
Spanl- 2400 ft. 6.1082.3.1t Lateral Torsional Buckling R
P 9 Input:
Spanl- 29.50 ft. 6.10.8.3 Tension-Flange Flexural Resista
P
{10 Span1- 3200 ft. + 6.10.9 Shear Resistance Section Type: Composite
{1 Span1- 39.00 ft. 610.9.1 Shear Resistance - General ZDP Fl:ngz Laterally Supperted: Yes
. cmpact: Yes
~-& Span1= 4000 1. + 610 General Flexural Results BRllow Plastic BEnalysis Control Option: No
- Span1- 4100 ft. + 6.61.2.2 Design Criteria Allow Moment Redistribution Control Option: No
-1 Span1- 4800 ft. v ISt  Moment Redistribution Qualified: No, redistribution did mot oceur.
1 Spanl- 3050ft. + 64421 General Load Rafing Equation -| rive 51 . .
_ or positive flemure, composite sections:
a zpa”i zggg :: / 644,21 General Load Rating Equation - B e L
g Spa”l L 6A4214 Condition Factor = 1.0000
o S'“”l sty  6A6.4.2.2 Service Limit State System Factor = 1.0000
panl - X 8 v T . o DC Moment = 866.2658 (kip-ft)
7200t 7.2 Load-Induced Fatigue-Damage Eval( o P22n® e
79.00 ft. APPDG.1 Plastic Moment DW-WS Moment = 0.0000 (kip-ft) (Moment due to wearing surface)
3000 ft. ) APPDG2 Yield Mornent . = ,
100t APPD6.3.1 In the Elastic Range (Dc)
800 f. APPDG.3.2 Depth of the Web in Compre]
10.00 ft. Steel Elastic Section Properties
1A # S ad
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The details for one of the spec checks of the Floorbeam1 are shown below.

Dy Specification Checks for Alt #1 - 42 of 690

=-[10 Superstructure Compenent
{1 Stagel
{1 Stage2
= Stage3
=20 Alt#l
-1 Spanl- 0.00ft
[ Spanl- 3.00ft
(3 Spanl- 600
L2 Spanl- 900t
L [3Spanl- 1200+
L.y Spanl- 1500 ft.
(3 Spanl- 1800ft.
(3 Spanl- 2100 ft.
[Z1 Spanl- 24004t
[Z1 Spanl- 27004t
(L1 Span1- 30,00 ft.

Specification Reference

6.10.7.2.2 Nominal Flexural Resistance
& 6.10.7.3 Flexural Resistance - Ductility R
~/ 610.8.11 Discretely Braced Flanges in C
+" 6.10.8.1.2 Discretely Braced Flanges in T,
N4 6.10.8.1.3 Continucusly Braced Flanges
610821 General

6.10.8.2.2 Local Buckling Resistance
6.10.8.2 3 Lateral Torsional Buckling Res|
6.10.8.23.Ch Lateral Torsional Buckling
6.10.8.2 3.1t Lateral Tersional Buckling R|
6.10.8.3 Tension-Flange Flexural Resista
~ 6.10.9 Shear Resistance

61091 Shear Resistance - General

+" 6.10_General_Flexural_Results

+" 6.6.1.2.2 Design Criteria

M543 Cenet Lod i Evation-
 6A.4.21 General Load Rating Equation -
 6A4.21 General Load Rating Equation -
BA421fl

+/ 6A.6.4.2.2 Service Limit State

7.2 Load-Induced Fatigue-Damage Eval
APPD6.1 Plastic Moment

APPD6.2 Yield Moment

APPD6.2.1 In the Elastic Range (Dc)

El APPD6.3.2 Depth of the Web in Compre|
Steel Elastic Section Properties

Spec Check Detail for6A.4.2.1 General Load Rating Equation - Steel Flexure Moment

6 Load and Resistance Factor Rating -
6A.4 Load Rating Procedures

€h.4.2 General Load-Rating Equation

6R.4.2.1 Steel Flexure Moment General

(AASHTO Manual for Bridge Evaluation, Second Edition with 2015 Interims)

m

Steel Plate - At Location = 15.0000 (ft) - Left Stage 3

Section at Middle of Unbraced Length
Input:

Section Type: Noncomposite
Top Flange Laterally Supported: No

Compact: No

Allow Plastic Analysis Contrcl Option: No

Rllow Moment Redistribution Control Option: No

Moment Redistribution Qualified: No, redistribution did not occur.

For positive flexure, composite sectioms:

Condition Factor = 1.0000

System Factor = 1.0000

DC Moment = 205.8846 (kip-fT)

DW Moment = 0.0000 (kip-£t)

DW-WS Moment = 0.0000 (kip-ft) (Moment due to wearing surface)
o m »

mn

The details for one of the spec checks of the Unitl Stringer2 are shown below.

&My Specification Checks for Altl - 42 of 1328

=0 Superstructure Component
i3 Stagel
-1 Stage2
£+ Stage3
=0 Al
-1 Span1- 000
{1 Spanl- 096 ft.
-{] Spanl- 200ft.
{1 Spanl- 3891t
(0 Spani- 599
(0 Spanl- 798
29 Spanl- 008
[0 Spanl- 1197 ft.
{10 Spanl- 1397 ft.
{10 Spanl- 1597 ft.
{21 Spanl- 179 ft.
19.96 ft.
2,00 ft.
399t
599 ft.
7.98 ft.
0.98 ft.
11.97 ft.
13.97 ft.
1597 ft.
17.96 ft.
19.00 ft.
-{Z] Span2- 19.96 ft.

Specification Reference
6.10.7.2.2 Nominal Flexural Resistance
+ 6.10.7.3 Flexural Resistance - Ductility R
+/ 6.10.81.1 Discretely Braced Flanges in C
14 6.10.8.1.2 Discretely Braced Flanges in T
/' 6.10.81.3 Continucusly Braced Flanges
610821 General

6.10.8.2.2 Local Buckling Resistance
6.10.8.2.3 Lateral Torsional Buckling Res|
6.10.8.23.Ch Lateral Torsional Buckling
6.10.8.2.3.1t Lateral Torsional Buckling R
6.10.8.3 Tension-Flange Flexural Resista
+ 6109 Shear Resistance

6.10.9.1 Shear Resistance - General

+ 6.10_General_Flexural_Results

6.6.1.2.2 Design Criteria

64421 General Load Rating Equation -
+ 6A.4.21 General Load Rating Equation -
+/ 6A.4.21 General Load Rating Equation -
6A421fl

+ 646422 Service Limit State

7.2 Load-Induced Fatigue-Damage Eval
APPD6.1 Plastic Moment

APPD6.2 Yield Moment

APPD63.1 In the Elastic Range (Dc)
APPD6.3.2 Depth of the Web in Compre]
Steel Elastic Section Properties

Spec Check Detail for 6A.4.2.1 General Load Rating Equation - Steel Flexure Moment

6 Load and Resistance Factor Rating -
6R.4 Load Rating Procedures

6A.4.2 General Load-Rating Equation

6A.4.2.1 Steel Flexure Moment General

(AASHTO Manual for Bridge Evaluation, Second Edition with 2015 Interims)

m

Steel Rolled Shape - At Location = 9.8792 (ft) - Left Stage 3

Input:

Section Type: Composite
Top Flange Laterally Supported: Yes

Compact: Yes

Allow Plastic Analysis Control Cption: No

Allow Moment Redistributicn Contrel Opticn: Ne

Moment Redistribution Qualified: No, redistribution did not occur.

For positive flesure, composite sections:

Condition Factor = 1.0000

System Factor = 1.0000

DC Moment = 22.1826 (kip-ft)

DW Moment = 0.0000 (kip-ft)

DW-WS Moment = 0.0000 (kip-ft) (Moment due to wearing surface)
< m 3

m
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AASHTOWare Bridge Rating Training — LRFR Load Rating of Floor System Example

AASHTO LRFR analysis will generate a spec check results file. Click &&' on tool bar to open the
following window.

PO oo for =N Eom(%=

=)+ FSyz GFS TrainingBridgel
(- Flaar Systern GFS with Deck
- Left Girder
- Left Plate Girder
Bl AASHTO_LFD
Log File

m

E- A4SHTO_LRFR -
Summary of computed distnbubion factors
Detailed calculations of computed Simplified distibution factors
Check Rezults [Tuesday Jul 21, 2015 16:4.

Log File

To view the spec check results, double click the Spec Check Results in this window. The Spec
Check Results of the left girder are shown below.

(52)(0)[ (2] cusersHANINVDocu O ~ C || & CAUsers\HANJIN\Docume... | | {n} % €52
File Edit View Favorites Tools Help
Bridge ID : 13 NBI Structure ID : FS1TrainingBrdg A
Bridge : FloorSystem GFS Training Bridge 1 Bridge Alt :
Superstructure Def : Floor System GFS with Deck
Member : Left Girder Member Alt : Left Plate Girder
Analysis Preference Setting : None
AASHTO LRFD Specification. Edition 7. Interim 2015
Specification Check Summary
Article Status
Flexure (6.10.7.1.1, 6.10.7.2.1) Pass
Shear (6.10.9) Pass
Serviceability (6.10.4.2.2) Pass
Transverse Stiffeners (6.10.11.1.2, 6.10.11.1.3) | Pass
Longitudinal Stiffeners (6.10.11.3.1, 6.10.11.3.2, NA
6.10.11.3.3)
Bearing Stiffeners (6.10.11.2.2, 6.10.11.2.3, P
6.10.11.2.4) ass
Shear Connector (6.10.10.1, 6.10.10.4) NA
Field Splice (6.13.6.1.4a, 6.13.2.6, 6.13.2.7, NA
6.13.6.1.4b, 6.13.6.1.4c) v
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The Spec Check Results of the Floorbeam1 are shown below.

- o=
(G)(0)|[2] CG\Users\HANINDocu 0 ~ & || & C\Users\HANJIN\Docume... | | Y ANIH
File View Favorites Tools  Help
Bridge ID : 13 NBEBI Structure ID : FS1TrainingBrdg A
Bridge : FloorSystem GFS Training Bridge 1 Bridge Alt :
Superstructure Def : Floor System GFS with Deck
Member : Floorbeam1 Member Alt: Alt #1
Analysis Preference Setting : None
AASHTO LRFD Specification. Edition 7. Interim 2015
Specification Check Summary
Article Status
Flexure (6.10.7.1.1,6.10.7.2.1 ) Pass
Shear (6.10.9) Pass
Serviceability (6.10.4.2.2 Pass
Transverse Stiffeners (6.10.11.1.2, 6.10.11.1.3) | Pass
Longitudinal Stiffeners (6.10.11.3.1, 6.10.11.3.2, NA
6.10.11.3.3)
Bearing Stiffeners (6.10.11.2.2, 6.10.11.2.3, NA
6.10.11.2.4)
Shear Connector (6.10.10.1, 6.10.10.4) NA
Field Splice (6.13.6.1.4, 6.132.6,6132.7, |
6.13.6.1.4b, 6.13.6.1.4c) v
The Spec Check Results of the Unitl Stringer2 are shown below.
- Eloe=
() ()] 2 causersHANINDocu O ~ & || @ causers\HANINDocume... % | | {03 g £0F
File Edit View Favorites Tools Help
Bridge ID : 13 NBI Structure ID : FS1TrainingBrdg ~
Bridge : FloorSystem GFS Training Bridge 1 Bridge Alt :
Superstructure Def : Floor System GFS with Deck
Member : Unitl Stringer2 Member Alt : Altl
Analysis Preference Setting : None
AASHTO LRFD Specification. Edition 7. Interim 2015
Specification Check Summary
Article Status
Flexure (6.10.7.1.1, 6.10.7.2.1) Pass
Shear (6.10.9) Pass
Serviceability (6.10.4.2.2 Pass
Transverse Stiffeners (6.10.11.1.2, 6.10.11.1.3) | Pass
Longitudinal Stiffeners (6.10.11.3.1, 6.10.11.3.2, NA
6.10.11.3.3)
Bearing Stiffeners (6.10.11.2.2, 6.10.11.2.3, NA
6.10.11.2.4)
Shear Connector (6.10.10.1, 6.10.10.4) NA
Field Splice (6.13.6.1.42. 6.13.2.6,6.132.7, | o
6.13.6.1.4b, 6.13.6.1.4c) v
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