AASHTOWare Bridge Rating and Design Training — Fatigue and Service Stress LRFD/LRFR Reports

AASHTOWare Bridge Rating and Design Training - (BrR/BrD 6.4)
Fatigue and Service Stress LRFD/LRFR Reports

Topics Covered

o  Fatigue and Service stress reports for LRFD/LRFR

Note: Fatigue and Service Stress reports can be generated for Steel Girders LRFD/LRFR analysis only.

[ Virtis/Opis/OpisSub - [Bridge Explorer (24 Virtis/Opis bridges retrieved for the current folder, all rows retrieved)]
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£ All Bridges BID Bridge Id Bridge Name | District | County | Faciity | Location | Route It Mi Post | . ner | Waintainer | Area| “2"9™ | Buit

Sample Bridges Intersected (mi) (ft)

Deleted Bridges 1 TrainingBridge1 Training Brid 1 1 SR 005 Pittsburg SR 6060
2 | TrainingBridge2 Training Brid | -1 -1 NIA NIA -1 Hi& 0.00 |1 1 0.00 | 596
3 | TrainingBridge3 Training Brid | 11 01 79 Pittsburg | 0079 | Ohio River 125.00 |1 1 1 455.00 | 999
4 PCITrainingBridge1 PCI TrainingB -1 0.00 1 0.00 0
5 | PCMrainingBridge2 PCTrainingBr -1 0.00 1 0.00 0
[ PCTrainingBridge3 PCITrainingB -1 0.00 1 0.00 0
T PCITrainingBridge4 PCITrainingBr -1 0.00 1 0.00 0
& | PClrainingBridge5 PClTrainingB -1 0.00 1 0.00 0
9 PCTrainingBridge6 PCITrainingBr -1 0.00 -1 0.00 0
10 | Example? Example 7 PS| -1 0.00 -1 0.00 0
11 | RCTrainingBridge1 RC Training B -1 0.00 1 0.00 0
12 | TimberTrainingBridge1 Timber Tr. Bri -1 0.00 1 0.00 0
13 | FSys GFS TrainingBridge1 FloorSystem | 06 15 NJ-Tur | NJCity -1 0.00 1 0.00 | 002
14 | FSys F5 TrainingBridge? FioorSystem | 11 333 55 NYC -1 0.00 |1 2 1 0.00 | 598
15 | FSys GF TrainingBridge3 FloorSystem | 07 06 85 ATL -1 0.00(2 1 0.00 | 998
16 | FLine GFS TrainingBridge1 FloorLine GF | 01 01 75 JAX -1 0.00 |1 1 1 0.00 | 001
17 | FLing FS TrainingBridge2 FioorLine FS | 02 02 75 GNV -1 0.00 |1 1 1 0.00 | 000
18 | FLine GF TrainingBridge3 FloorLine GF | 01 01 -85 NY 15 2200.00 (2 -1 1 0.00 | 989
18 | TrussTrainingExample Truss Trainin 5 0.00 0.00 | 830
20 | LRFD Substructure Example 1 LRFD Substr 0.00 0.00 0
21 | LRFD Substructure Example 2 LRFD Substr SR 403 | ERE CO | 4034 [FOUR MILE 812 095.80 | 002
22 | LRFD Substructure Example 3 LRFD Substr 0.00 0.00 0
23 | LRFD Substructure Example 4 LRFD Substr -1 0.00 240.00 | 004
24 | Visual Reference 1 Visual Refer | 01 12 76 WAITSFI | 76 | MAD RIVER | 1198.25 | 1 1 1 166.00 | 938

4 1 | »
For Help, press F1 NUM

Fig 1. Bridge Explorer

From the Bridge Explorer (Fig 1) select TrainingBridgel (BID 1) and double click (or right click and select
open) to open it.

Once Bridge Workspace tree shows up, expand “Simple Span Structure” under “SUPERSTRUCTURE
DEFINITIONS” in the tree by clicking on “+” . Then expand “MEMBERS” and select “G1”. Expand
“G1” and select “Plate Girder (E)(C)” under “MEMBER ALTERNATIVES”. Expand “Plate Girder (E)

(C)” by clicking on “+”. Now Bridge Workspace tree will be as shown in Fig 2.
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Bridge Workspace - TrainingBridgel
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Fig 2. G1 - Bridge Workspace Tree - Girder Member Alternative

Select member alternative “Plate Girder (E) (C)”. Go to toolbar and click on View Analysis Setting button

(Fig 3) to open Analysis Settings window (Fig 4).

=L | | g’

View Analysis Setting Button
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0 Anclysis Sttings =

() Design Review @ Rating Rating Methad: | LFD v]

Analyziz Type:
[Line Girder V]

Lanefmpact Loading Type:

[AS Fiequested '] Apply Preference Setting: [NDHE ']
Vehicles | Dutput | Engine | Deseription |
[ Refresh ] [ Temparary Wehicles... ] [ Advanced...
Wehicle Selection: Wehicle Summany:
[=- Yehicles .-’ldc! D [=I- Rating Vehicles
1+ Standard RelinE i Irventory
; o Dperat
. perating
Remove
from
Analysiz
- Usger Defined
- Temparary
[ Reset ] [ Clear ] ’ Open Template ] ’ Save Template (] ] ’ Apply ] ’ Cancel

Fig 4. Analysis Settings Window

On analysis setting window click on “Open Template” button to open Template library (Fig 5). Select
“HL93 Design Review” Template from Template Library. Click on “Open” button to apply template to
Analysis Settings window (Fig 6).

Description Analysis Public/Private

| HL 93 Design Feview Dezign-Feview Public
H5 20 Rating H5 20 Rating Rating Public
LRFR Design Load Rating LRFR Design Load Rating Rating Public
LRAFR Legal Load Rating LRFR Legal Load Rating Rating Public

Fig 5. Open Template Window
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-

™ Analysis Settings

@ Design Review (71 Rating
Analyziz Type:
Line Girder -

Az Reguested

Wehicles | Output I Engine I Descripti0n|

Design Method: LRFD

Apply Preference Setting: [None

Bath directions -

Traffic Direction:

[ Fiefresh ] [ Temporary Yehicles... ] [ Advanced...

Wehicle Selection:

Wehicle Surmmary:

LRFD Fatigue Truck [S1]
- LRFD Fatigue Truck [US]
- Agency

S V_ehicles Add_ i =- D_esign Wehicles
(=) Standard Desidn (=)~ Design Loads
i Alternate Military Loading i e HL-93[US)
- Permit Loads

B- Fatigue Loads

Remove
from
Analyziz

‘- LRFD Fatigue Truck (US)

- User Defined
- Temparary
[ Reset ] [ Clear ] [ Open Template ] [ Save Template ] Ok ] [ Apply ] [ Cancel

Fig 6. Analysis Settings Window — With Design Vehicles

Open Output tab on Analysis Settings window (Fig 7). Select Fatigue Stress Ranges report and Service Il

Stresses Ranges report by checking in check box under AASHTO Engines Reports. Click on “OK” button

to save and close Analysis Settings window.

M Analysis Settings = e |
@ Design Review () Rating Design Method: | LRFD v]
Analysiz Type:

Line Girder -
As Requested Apply Preference Setting: | None -
A ——
| VehicIeQ Output |ﬂ19ine I Description
e
Tabular R esults: AASHTO Engine Reports:
¥ Concrete Limit State Summary Report O Capacity Detailed Computations -
[ Dead Load Action Report O FE Model for DL &nalysis
[ Live Load Action Report O FE Model for LL Analpsis
[ LRFD Critical Loads Report O LL Influence Lines FE Model
[ LRFD Specification Check Report O LL Influence Lines FE Actions
[ PS Concrete Stress Report O LL Distrib. Factor Computations
[ RLC Service Stresz Report O LL Distrib. Factor Summary .
[ Steel Limit State Surmmary Report O Fearession Data T
D .ok
Fatigue Stress Ranges B
Service |l Stresz Ranges -
[ sekectal | [ cleasr | [ sekectal | [ Claal |
[ Reset ] [ Clear ] [ Open Template ] [ Save Template ] [ Ok ] [ Apply ] [ Cancel

Fig 7. Analysis Settings Window — Output Tab
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Fig 8. Analyze Button

warBES

Select member alternative “Plate Girder (E)(C)” on G1. Click on Analyze Button on toolbar (Fig 8) to run
analysis. Once Analyze button is clicked Analysis Progress window pops up (Fig 9). After analysis is

completed click on “OK” button to close Analysis Progress window.

K Analysis Event Finished finding maximum stresses in the unbraced lengths_.. -
i [# Plate Girder - STAGE 1 : Member is not prismatic. Computing min LTB capacity in the unbraced lengths
- STAGE 3 : Member is not prismatic. Computing min LTB capacity in the unbraced lengths
- STAGE 1

- Location - 0.0000 (ft)
- Location - 16.1000 (ft)
- Location - 32.2000 (ft)
- Location - 48.3000 (ft)
- Location - 64.4000 (ft)
- Location - 80.5000 (ft)
- Location - 96.6000 (ft)
- Location - 112.7000 (ft)
- Location - 128.8000 (ft)
- Location - 144.93000 (ft)
- Location - 161.0000 (ft)
- STAGE 2
- STAGE 3
- Location - 0.0000 {ft)
- Location - 16.1000 (ft)
- Location - 32.2000 (ft)
- Location - 48.3000 (ft)
- Location - 64.4000 (ft)
- Location - 80.5000 (ft)
- Location - 96.6000 (ft)
- Location - 112.7000 (ft)
- Location - 128.8000 (ft)
- Location - 144.9000 (ft)
- Location - 161.0000 (ft)
Completed Specification Check. =
Info - Finished LRFD specification checking...
Info - Populating specification checking results...
Info - Finished populating specification checking results. ..

m

Info - Analysis completed!

4 m | b

Wiew Rating Log ’ Frint ] I aK ]

Fig 9. Analysis Progress Window

Click View Analysis Output button (Fig. 10) on toolbar to open Analysis Output List window (Fig 11).

LMIETRE = R W PPl e

Fig 10. View Analysis Output Button
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™ TrainingBridgel =N = ===

[=)- TrainingBridge1
- Simple Span Structure
- G1
(1 Plate Girder
B AASHTO_LRFD
- Summary of computed distribution factaors
- Detailed calculations of computed distribution factors
- Spec Check Results
- Fatigue Stress Ranges
- Service |l Stress Ranges
- Log File

Fig 11. Analysis Output List Window
Double click on “Fatigue Stress Ranges” link to open LRFD Fatigue Stress Report (Fig 12)

| C:\Users\SThogaru\Documents\AASHTOWARE\VirtisOpis&4\ TrainingBride 2 ~ & X

& C\Users\SThogaru\Docum... %

- v [ @= v Pagev Safety~v Tools~ (@~ N (N] i

Bridge ID: 1 NBI Structure ID : TrainingBridgel
Bridge - Training Bridge 1(LRFD) Bridge Al -

Superstructure Def : Simple Span Structure

Member : G1 Member Alt - Plate Girder

Analysis Preference Setting : None
AASHTO LRFD Specffication, Edition 5, Interim 2010

Fatigue-I Stress Ranges

Location Side | LC S]al.) Top Fle_mge Web Top Web 1.30t Bot Fle.mge
(ft) (Ksi) (Ksi) (Ksi) (Ksi) (Ksi)
0.000| Right | 3 0.00 0.00 0.00 0.00 0.00
16.100| Both 3 -1.66 -0.82 -0.72 493 5.03
32.200| Both 3 -2.90 -1.43 -1.25 8.61 8.79
48.300| Both 3 -3.38 -1.95 -1.78 7.83 811
64.400| Both 3 -3.81 -2.20 -2.01 8.83 9.14
80.500| Both 3 -3.86 -2.23 -2.03 8.95 9.27
96.600| Both 3 -3.81 -2.20 -2.01 8.83 9.14
112.700| Both 3 -3.38 -1.95 -1.78 7.83 811
128.800| Both 3 -2.90 -1.43 -1.25 8.61 8.79
144.900| Both 3 -1.66 -0.82 -0.72 493 5.03
161.000| Left 3 0.00 0.00 0.00 0.00 0.00

Fatigue-II Stress Ranges

Location Side | LC S]al.J Top F]:.mge Web Top Web ].Zot Bot F]:?Jlge
(fe) (Ksi) (Ksi) (Ksi) (Ksi) (Ksi)
0.000| Right | 3 0.00 0.00 0.00 0.00 0.00
16.100| Both | 3 -0.83 -0.41 -0.36 247 252
3

32.200| Both -145 -0.72 -0.63 430 439

mn

—Fig

12. LRFR Fatigue Stress Report
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Double click on “Service Il Stress Ranges” link to open LRFD Service 1l Stress Report (Fig 13).

§ | C\Users\SThoganut Documents\AASHTOWARE VirtisOpis64\ TrainingBridg 0 = & ¥ @ C:\Users\SThogaru\Docum... %
B~ B - @« Poger Sofdy~ Toos= @- 8 5 &
Bridge ID - 1 NBI Structure ID : TrainingBridgel
Bridge : Traming Bridge 1(LRFD) Bridge Alt -
Superstructure Def : Simple Span Structure
Member : G1 Member Alt : Plate Girder
Analysis Preference Setting : None
AASHTO LRFD Specification, Edition 5. Interim 2010
Service-II Stress Ranges
Location Side  LC S]all) Top Fl:.ulge Web Top Web ].301 Bot F];?Jlge
(£ (Ksi) (Ksi) (Ksi) (Ksi) (Ksi)
0.000| Right 1 0.00 0.00 0.00 0.00 0.00
0.000| BRight 2 0.00 0.00 0.00 0.00 0.00
16.100| Both 1 -3.50 -1.73 -1.51 10.39 10.61
16.100| Both 2 -290 -143 -126 863 8.80
32.200 Both 1 -6.18 -3.06 -2.67 18.38 18.76
32.200 Both 2 -5.15 -2.55 -2.23 15.32 15.64
48300 Both 1 -725 -419 -381 16.78 1738
48.300| Both 2 -6.08 -3.51 -3.20 14.07 1457
64.400 Both 1 -8.25 -4.77 -4.34 19.10 19.78
64.400 Both 2 -6.93 -4.00 -3.65 16.05 16.62
80.500| Both 1 -8.54 -4.94 -4.50 19.79 2049
80.500| Both 2 -7.20 -4.16 -3.79 16.68 17.27
96.600 Both 1 -8.25 -4.77 -4.34 19.10 19.78
96.600 Both 2 -6.93 -4.00 -3.65 16.05 16.62
112.700| Both 1 -725 -4.19 -3 81 16.78 1738
112.700| Both 2 -6.08 -3.51 -3.20 14.07 14.57
128.800| Both 1 -6.18 -3.06 -2.67 18.38 18.76
128 800| Both 2 -5.15 -2.55 -223 1532 1564
144.900| Both 1 -3.50 -1.73 -1.51 10.39 10.61
144.900| Both 2 -2.90 -143 -1.26 8.63 8.80
161.000| Left 1 0.00 0.00 0.00 0.00 0.00
161.000| Left 2 0.00 0.00 0.00 0.00 0.00

Fig 13. LRFR Service Il Stress Report

Fatigue and Service stress reports can also be generated for LRFR analysis using similar procedure.
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