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Field Verified Wearing Surface Thickness

Topics Covered

Field verified wearing surface thickness for LRFR analysis.

Note: Field measured wearing surface thickness is used only in the LRFR analysis. LFR and ASR analysis do not

use this feature.

Field verified wearing surface thickness for LRFR analysis.

AASHTOWare Bridge Design and Rating ? - 0 X
BRIDGE EXPLORER BRIDGE FOLDER RATE TOOLS VIEW
\j & Import @é
O Batch ~
New Find
Bridge Manage
-1 Favorites Folder |BiD | Bridge ID | Bridge Name | District | County | Faciity | Location | Route | Feature Interd
-2 REEE'Tt Bridges b1 TrainingBridge1 Training Bridge 1(LRFD) Unknown  Unknown (P} SR 0051 Pittsburgh 0051 SR 060 =
giz:f;:tes 2 TrainingBridge2 Training Bridge 2{LRFD) Unknown  Unknown (P) N/A NfA 1 N/A
| Deleted Bridges 3 TrainingBridge3 Training Bridge 3(LRFD) Unknown  Unknown (P) |-7% Pittsburgh 0079  Chio River
4 PCITrainingBridge1 PCl TrainingBridge 1{LFD) -1
5 PCITrainingBridge2 PCITrainingBridge2(LRFD) -1
6 PCITrainingBridge3 PCl Training Bridge3(LFD) -1
7 PClTrainingBridged PCITrainingBridged(LRFD) -1
8 PCITrainingBridge5 PCl Training Bridge5(LFD) -1
9 PCiTrainingBridget PCITrainingBridgeb(LRFD) -1
10 Example? Example 7 PS (LFD) -1
11 RCTrainingBridgel RC Training Bridge1({LFD) -1
12 TimberTrainingBridge1 Timber Tr. Bridge1 (ASD) -1
13 FSys GFS TrainingBridge1 FloorSystem GFS Training Bridge 1 Unknown  Unknown (P) NJ-Turnpike = NJCity -1
14 FSys FS TrainingBridge2 FloorSystem FS Training Bridge 2 Unknown | Unknown (P)  1-95 NYC -1
15 FSys GF TrainingBridge3 FloorSystem GF Training Bridge 3 Unknown  Unknown (P} [-85 ATL -1
16 Fline GFS TrainingBridge1 Floorline GFS Training Bridge 1 Unknown | Unknown (P} |-75 JAx -1 3
17 Fline FS TrainingBridge2 Floorline FS Training Bridge 2 Unknown  Unknown (P) I-75 GNV -1
18 Fline GF TrainingBridge3 Floorline GF Training Bridge 3 Unknown  Unknown (P} 1-95 NY 15
19 TrussTrainingExample Truss Training Example 5
20 LRFD Substructure Example 1 LRFD Substructure Example 1
21 LRFD Substructure Example 2 LRFD Substructure Example 2 SR 4034 ERIECOUNTY 4034 FOURMILEC
22 LRFD Substructure Example 3 LRFD Substructure Example 3
23 LRFD Substructure Example 4 LRFD Substructure Example 4 (NHI Hammer Head) -1
24 Visual Reference 1 Wisuzal Reference 1 Unknown  Unknown (P} |-76 WAITSFIELD I-76 MAD RIVER
25 Culvert Example 1 Culvert Example 1 STH6O0
26 LFD Curved Guide Spec LFD Curved Guide Spec Example 1
27 MultiCell Box Examples Multi Cell Box Examples 100
28 Gusset Plate Example Gusset Plate Example Unknown Some Highway
29 Splice Example Splice Example -1
30 Simple DL-Cont LL-Splice Simple DL Splice Unknown  Unknown (P) N/A MAA -1 M/A .
31 MetalCulvertExamplel MetalCulvertExample 1 1 v
4| il | 3

Open BrDR. From the Bridge Explorer select TrainingBridgel (BID 1) and double click (or right click and select

Open) to open it.
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To evaluate a fatigue truck, the ADTTs. values need to be entered. To do this, double-click on Training Bridgel in

the Bridge Workspace to open the TrainingBridgel window. Click on Traffic tab and enter the values as shown

below:
M TrainingBridgel - m} *
Template w*| Superstructures
Bridge ID: | TrainingBridge1 MBI structure ID (8): | TrainingBridge1 | Bridge completely defined Culverts
Substructures

Description ) Description (cont'd) | Alternatives | Global reference point | Traffic ."| Custom agency fields ‘

Truck PCT: 9,

ADT:

Directional PCT: %

Recent ADTT:
Design ADTT: 2500

Exp. annual ADTTz. growth rate:

Fatigue importance factor: Main Arterial, Interstate, Cther ~
O Impartance factor override

(ADTTs ot 1000

(ADTTs)pazsent: 2000

(ADTTs o 2500

Bridge association...

CK | | Apply | ‘ Cancel

Click the OK button to save and close the window.
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In the Bridge Workspace tree, expand the Simple Span Structure node located under SUPERSTRUCTURE
DEFINITIONS by clicking on the + button. Expand the MEMBERS, G1 and Plate Girder (E) (C) nodes as shown

below:

Workspace -ox

F (L'l Components
= M TrainingBridge1
E=8 [?)Componenu
- [ Diaphragm Definitions
- [ Lateral Bracing Definitions
B &3 SUPERSTRUCTURE DEFINITIONS
= Yo Simple Span Structure
- :1,_ Impact/Dynamic Load Allowance
+ ot Load Case Description
- &F Framing Plan Detail
-2 Bracing Deterioration
- BSC Bracing Spec Check Selection
-« I Structure Typical Section
- e Superstructure Loads
- [ Shear Connector Definitions
G [ Stiffener Definitions
= & MEMBERS
@ IGl
l 2 Member Loads

- " Supports
- |&) MEMEER ALTERNATIVES
& I Plate Girder (8) (C)
o BI Default Materials

| Impact/Dynamic Load Allowance
~ B Girder Profile

- iy Hinge Lacations

- [ Splice Locations

- [ Deck Profile

~ P Haunch Profile

- = | ateral Support
- = Stiffener Ranges
B [ Bearing Stiffener Locations
- ik, Live Load Distribution
[ w Points of Interest

----- = Deterioration Profile

B I G2
- I G3
# I G4

= & BRIDGE ALTERMATIVES
-' ™ Single Span Bridge (E) (C)

Select the member alternative Plate Girder (E) (C), and then click on the Analysis Settings button located on the
Analysis group of the DESIGN/RATE ribbon as shown below.

o | ANALYSIS REPORTS
e o le el WORKSPACE  TOOLS  VIEW | DESIGN/RATE | REPORTING
+
=

Analysis
Settings

Analysis Results
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Analysis Settings
Click the Open template button in the Analysis Settings window as shown below.

@ Analysis Settings - O X

Design review (@) Rating Rating method: LFR ~

Analysis type: Line Girder v
Lane / Impact loading type: As Requested v Apply preference setting: | None v

Vehicles | Output | Engine | Description |

Traffic direction: | Both directions v Refresh | | Temporary vehicles | [ Advanced

Vehicle selection Vehicle summary

B-Vehicles B Rating vehicles

[ Standard Inventory
Alternate Military Loading Operating

2 R Legal operating
2 R, Permit inventory
H15-44 Permit operating
H 20-44 Add to

-HS 15-44

-HS 20 (51}

-HS 20-44

NRL

-sU4

sU3
SUG Remove from

o

Type 3

Type 3-3

Type 352
Agency

- User defined

- Temparary

Apply | [ Cancel

Reset | [ Clear ||| Opentemplate ||[  Save template oK

Open Template
Select the LRFR Design Load Rating template. Click Open to apply this template.

M Open Template

| Templates | Description | Analysis Owner | Public / Private
HL 93 Design Review HL 93 Design Review LRFD Public
HS 20 LFR Rating HS 20 LFR Rating LFR. Public
’ LRFR Design Load Rating | LRFR Public
LRFR Legal Load Rating | LRFR Legal Load Rating | LRFR Public

Open | | Cancel
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The Analysis settings window with the selected vehicles is shown below.

D Analysis Settings - O X
Design review (@) Rating Rating method: LRFR v
Analysis type: Line Girder ~ Analysis option: DL, LL and Spec-Checking 2
Lane / Impact loading type: As Requested Apply preference setting:  None v
Wehicles ."‘ Qutput | Engine | Description ) |
Traffic direction: | Both directions v Refresh ‘ | Temporary vehicles | | Advanced
Vehicle selection Vehicle summary
= Viehicles 15-Rating vehicles
-Standard 5-LRFR
~EV2 -Design load rating
~EV3 Inventory
~H 15-44 --HL-03 (US)
~H 20-44 -Operating
~HL-93 (8I) Add to HL-02 (US)
~HL-83 (US) ‘Fatigue
~HS 15-44 o \.LRFD Fatigue Truck (US)
~HS 20 (SI) -Legal load rating
~HS 20-44 --Routine
~Lane-Type Legal Load ~-Specialized hauling
~LRFD Fatigue Truck (SI) ~-Permit load rating
~LRFD Fatigue Truck (US) Remove from
~MRL
sus
~8U5
~5U6
~8U7
~Type 3
~Type 3-3
~Type 352
- Agency
- User defined
~Temporary
Reset || Clear | [ Opentemplate | [ Save template ok | [ appy | [ cancel

Click the OK button to save and close the Analysis Settings window.

To Analyze, click the Analyze button on the Analysis group of the DESIGN/RATE ribbon to start the rating process

as shown below

o | ANALYSIS REPORTS

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE REPORTING

3x = | [E=
= = - SN
Analysis | Analyze| Analysis Engine
Settings Events Qutputs
Analysis Results
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Tabular Results

Once the analysis is complete, click the Tabular Results button on the Results group of the DESIGN/RATE ribbon

to review the results as shown below.

BRIDGE WORKSPACE WORKSPACE TOOLS VIEW

Analysis Analyze Analysis | Tabular |Specification Engine Results
Events | Results |[Check Detail Qutputs Graph Results

Settings

Analysis Results

ANALYSIS REPORTS
DESIGN/RATE REPORTING

S|

Save

On the Analysis Results window select Display Format as Single rating level per row to display analysis results as

shown below.

M Analysis Results - Plate Girder - [m] X
=
=
Print
Print
Repert type: Lane/Impact loading type Display Format
Rating Results Summary  [v ® As requested () Detailed | | Single rating level per row v
Live Load Rating Load Rating Location Location
Live Load Tpe Rating Method et e Rating Factor e Spen) Limit State Impact Lane
HL-93 (US) Truck + Lane LRFR Inventory 1945 0540 8050 1-(50.0)| STRENGTH-I Steel Flexure Stress As Requested As Requested
HL-93 (US) Truck + Lane LRFR Operating 2522 0700 8050 1-(50.0)| STRENGTH-I Steel Flexure Stress As Requested As Requested
HL-93 (US) Tendem = Lane LRFR Inventory 2307 0641 8050 1- (50.0)| STRENGTH-I Steel Flexure Stress As Requested As Requested
HL-93 (US) Tendem = Lane LRFR Operating 2991 0831 8050 1- (50.0}| STRENGTH-I Steel Flexure Stress As Requested As Requested
LRFD Fatigue Truck (US) Aol Load LRFR Inventory 4554 1518 8050 1-(50.0)  FATIGUE- Steel Fatigue Stress As Requested As Requested
AASHTO LRFR Engine Version 7.5.0.3001
Analysis preference setting: None

Last Modified: 1/20/2023



Field Verified Wearing Surface Thickness

Specification Check Detail
Select the Specification Check Detail button on the Results group of the DESIGN/RATE ribbon to open the

Specification Checks window as shown below.

ANALYSIS REPORTS
RN IS No WORKSPACE  TOOLS  VIEW | DESIGN/RATE | REPORTING
& %2 H

e d

Analysis Analyze Analysis | Tabular| Specification | Engine Results  Save
Settings Events | Results\Check Detail JOutputs Graph Results

Analysis Results

Expand Stage 3 -> Plate Girder and select Span 1 — 80.50 ft. (midpoint of span 1). This displays a list of articles
checked for this location. Select and open article 6A.4.2.1 General Load Rating Equation — Steel Flexure Stress

by double clicking on it.

@M Specification Checks for Plate Girder - 46 of 954 - m}
Articles
| All articles v
2 P
Properties Generate Format
Bullet list L]
Specification filter Report
4 | _iSuperstructure Component Specification reference Limit State Flex. Sense Pass/Fail
P |_iStage 1 6.10.7.2.2 Nominal Flexural Resistance MN/A General Comp.
» | Stage 2 «" 6.10.7.3 Flexural Resistance - Ductility Requirement /A Passed
age .10.8.1.1 Discretely Braced Flanges in Compression ot Applicable
4 |dStage 3 MA 6.10.8.1.1 Di Braced Fl inC i MN/A Naot Applicabl
4 |_IPlate Girder M4 6.10.8.1.2 Discretely Braced Flanges in Tension M/A Not Applicable
|—45pan 1-000 ft. MA 6.10.8.1.3 Continuously Braced Flanges in Tension or Compression MN/A Mot Applicable
| Span 1-13.66 ft. 6.10.8.2.1 General N/A General Comp.
\ZiSpan 1-16.10t. 6.10.8.2.2 Local Buckling Resistance MN/A General Comp.
(Span 1-2731 . 6.10.8.2.3 Lateral Torsional Buckling Resistance N/A General Comp.
IdSpan 1-32.20 ft 6.10.8.2.3.Cb Lateral Torsional Buckling Resistance - Ch Calculation N/A General Camp.
_40T
L Span 1 - 4073 6.10.82.3.1t Lateral Torsional Buckling Resistance - rt and Lp Calculatic N/A General Comp.
|_| zpan : i :i'ji : 6.10.8.3 Flexural Resistance Based on Tension Flange Yielding N/A General Comp.
E Span . ) G104 6109 LRFD Shear Resistance N/A Passed
an | - 4 .
= SP 16756t 6.10.9.1 Shear Resistance - General MNA General Camp.
pan 1 -67. .
ySpan 1 - 8050 f > 6.10_General_Flexural Results N/A Failed
|_iSpan 1-8098 +" 6.6.1.2.2 Design Criteria N/A Passed
- " 6A.4.2.1 General Load Rating Equation - Steel Flexure Moment MN/A Passed
| Span 1 -94.39 ft.
| Span 1 - 96.60 ft. x 6A4.2.1 General Load Rating Equation - Steel Flexure Stress MN/A Failed
|15pan 1-107.81 ft. " 62421 General Load Rating Equation - Steel Shear /A Passed
[Z1Span 1- 11270 ft. 6A4.2.14 N/A General Comp.
| Span 1-121.23 ft K 6A64.2.2 Service Limit State N/A Eailed
|24 Span 1-128.80 ft. X 7.2 Load-Induced Fatigue-Damage Evaluation MN/A Failed
|_ISpan 1-134.64 ft. 7.2.6 Fatigue Serviceability Index MN/A General Comp.
|_ISpan 1- 14490 ft. APPD6.1 Plastic Moment N/A General Comp.
|—1Span 1-147.82 ft. APPD6.2 Yield Moment MN/A General Comp.
|—45pan 1-161.00 ft. APPD6.2.1 In the Elastic Range (Dc) N/A General Comp.
B .3.2 Depth of the Web in Compression at Plastic Moment eneral Comp.
[l APPD6.3.2 Depth of the Web in C i Plastic M MN/A G 1 C
Steel Elastic Section Properties M/A General Comp.
| Unbraced Length Calculations /A General Comp.
g p
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This opens the spec check detail computation of the article. The Load Factors DW-WS is considered as 1.50 according
to MBE Table 6A.4.2.2 -1.

(A Spec Check Detailfor 6A.4.21 General Locd Rating Equation - Steel Flexure Stress

DS

Close the article and the Specification Check Detail window. Again, navigate to the SUPERSTRUCTURE
DEFINITIONS -> Simple Span Structure. Double click on the Structure Typical Section to open this window.

Workspace -ox

Bridge Components
= ¢ TrainingBridge1
[ WComponenb;
- Diaphragm Definitions
- [ Lateral Bracing Definitions
- &) SUPERSTRUCTURE DEFINITIONS
B brrf Simple Span Structure
. | Impact/Dynamic Load Allowance
- w4 Load Case Description
-~ &% Framing Plan Detail
- B2 Bracing Deterioration
- BSC Bracing Spec Check Selection
- T Structure Typical Section
- gdp Superstructure Loads
- [ Shear Connector Definitions
& [ Stiffener Definitions
= &) MEMBERS

= &) BRIDGE ALTERNATIVES
B M Single Span Bridge (E) (C)
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Structure Typical Section

On the Structure Typical Section window go to the Wearing Surface tab. Select field measured wearing surface

thickness by checking the check box for Thickness field Measured (DW =

1.25 if checked). Click the OK button to

save and close the Structure Typical Section window. Now rerun the analysis by clicking the Analyze button on the

Analysis group of the DESIGN/RATE ribbon.

M Structure Typical Section - m] *
Distance from left edge of deck to i Distance from right edge of deck to
superstructure definition ref. line |, superstructure defirition ref. line
) -
Superstructure Definition
Deck, b— !
\ s thiEchness ! Fieference Line /
T T
Left overhang Right overhang
| Deck ‘ Deck (cont'd) ‘ Parapet | Median | Railing ‘ Generic ‘ Sidewalk | Lane position | Striped lanes | Wearing surface .\'|
Wearing surface material: | Asphalt
Asphalt - 25 psf
Description:
Wearing surface thickness: | 2.7800 in Thickness field measured (DW = 1.25 if checked)
Wearing surface density: 108.000 pcf
Load case: DwW L Copy from library...
QK | | Apply | | Cancel

After the analysis is completed open the Specification Checks window by clicking on the Specification Check Detail

button on the Results group of the DESIGN/RATE toolbar. From the spec articles list open spec article 6A.4.2.1

General Load Rating Equation — Steel Flexure Stress for Stage 3, Span 1 — 80.50ft.

In this article the load factors for DW-WS are now taken as 1.25 according to MBE Table 6A.4.2.2-1 foot note point

3.

(R Spec Check Detail for 64.4.2.1 General Load Rating Equation - Steel Flexure Stress

DH-WS LL

DH-WS LL
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6A.4.2.2—Limit States

Strength is the primary limit state for load rating:
service and fatigue limit states are selectively applied in
accordance with the provisions of this Manual, Applicable

limit states are summarized in Table 6A.4.2.2-1.

CoA4.2.2

Table 6A.4.2.2-1—Limit States and Load Factors for Load Rating

Service limit states that are relevant to load rating are
discussed under the articles on resistance of structures (see
Articles 6A.5, 6A.6, and 6A.7).

Design Load
Dead Load | Dead Load | Inventory | Operating Legal Load Permit Load
Bridge Type | Limit Statc® Yoo o Yii YeL Yer Yo
Strength 1 1.25 1.50 1.75 1.35 Tables 6A.4.4.2.3a-1 —
and 6A.4.4.2.3b-1
Steel Strength I1 1.25 1.50 — — = Table 6A.4.5.4.2a-1
Service I1 104 1.00 1.30 1.00 130 1.00
Fatigue 0.00 0.00 0.75 — = —
Strength 1 1.25 1.50 1.75 1.35 Tables 6A.4.4.2.3a-1 —_
Reinforced and 64.4.42.3b-1
(Concrete Strength [1 1.25 1.50 — — — Table 6A.4.5.4.2a-1
Service [ 1.00 1.00 — — — 1.00
Strength 1 1.25 1.50 1.75 1.35 Tables 6A4.4.4.2.3a-1 —-
\ and 6A.4.4.2.3b-1
Ef.flﬁifd Stengthll | 1.2 1.50 - — . Table 6A.4.5.4.2a 1
Service [11 1.00 L.00 .80 — 1.00 r—
Service | 1.00 1.00 — — e 1.00
Strength 1 1.25 1.50 1.5 135 Tables 6A.4.4.2.3a-1 —
‘Wood and 64 4.4.2.3b-1
Strength I1 1.25 1.50 — — — Table 6A.4.5.4.2a-1

* Delined in the AASHTO LRFD Bridge Design Specifications.

Notes:

o  Shaded cells of the table indicate optional checks.

e Service | is used to check the 0.9 F, stress limit in reinforcing steel.

e Load factor for DI at the strength limit state may be taken as 1.25 where thickness has been field measured.

e Fatigue limil state is checked using the LRFD fatigue truck (see Article 6A.6.4.1),

MBE Table 6A.4.2.2 -1.
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