AASHTOWare Bridge Rating Training — Field Verified Wearing Surface Thickness

AASHTOWare Bridge Rating Training - (BrR 6.4)
Field Verified Wearing Surface Thickness

Topics Covered

o  Field verified wearing surface thickness for LRFR analysis.

Note: Field measured wearing surface thickness is used only in the LRFR analysis. LFD and ASD analysis
do not use this feature.
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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 “G2”. Expand “G2”
and select “Plate Girder (E) (C)” under “MEMBER ALTERNATIVES”. Expand “Plate Girder (E) (C)” by

clicking on the “+”. Then the Bridge Workspace tree will be as shown in Fig 2.
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Fig 2. Bridge Workspace Tree - G2 - Girder Member Alternative

After selecting the member alternative “Plate Girder (E) (C)”, go to toolbar and click on the “View
Analysis Setting” button (Fig 3).

=l | | i’ | B E s

Fig 3. View Analysis Setting Button
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Fig 4. Analysis Settings Window

Once “Analysis Setting” button is clicked “Analysis Settings” window will pop up (Fig 4). Click on “Open
Template” button to open Template Library (Fig 5). Select LRFR Design Load Rating Template from
Template Library. Click on “Open” button to apply it to Analysis Settings (Fig 6).

e .

Templates Dezcription Analyziz Public/Private

HL 93 Design Review HL 93 D ezign Review Design-H eview Public
HS 20 Rating HS 20 Rating Rating Public:
LRFF Design Load Rating LRFFA Design Load A ating Fiating Public
LRFFR Legal Load Rating LRFFR Legal Load Rating Rating Public

[ Open J[ Cancel

Fig 5. Open Template Window
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M Analysis Settings
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Fig 6. Analysis Settings Window — With rating vehicles selected

Click on “OK” button to save and close the Analysis Settings window. Go to toolbar and click on

“Analyze” button (Fig 7) to run the analysis.

=E1ET

Fig 7. Analyze Button
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=¥ Analysis Event
i..[# Plate Girder

Finding maximum stresses in the unbraced lengths.... -
Finished finding maximum stresses in the unbraced lengths__..
- STAGE 1 : Member is not prismatic. Computing min LTE 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 - 644000 (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)
- 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 LRFR specification checking...
Info - Populating specification checking results. .
Info - Finished populating specification checking results.

m

Info - Analysis completed!

« 0 | 3

“Wiews Fiating Log

[ Pt [ ok |

Fig 8. Analysis Progress Window

Once “Analyze” button is clicked, “Analysis Progress” window (Fig. 8) pops up. After analysis is

completed click on “OK” button to close Analysis Progress window. Select the member alternative “Plate

Girder (E)(C)” for G2. Click on “View Analysis Report” button (Fig. 9) to open Analysis Results window.

=il -]

EH
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Fig 9. View Analysis Report Button
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On Analysis Results window select Display Format as “Single rating level per row” to display analysis

results as shown in Fig 10.

M Analysis Results - Plate Girder

= e ==

Report Type

Lane/impact Loading Type

[ Rating Results Summary

Digy
v] @) &3 Requested () Detalled | Single rating level per row fD

Live Load

Truck + Lane

Rating Rating Load Rating
thod L

Location

Inventory

Steel Flexure Stress

Impact

As Requested

Lane

HL-93 (US) Truck + Lane LRFR : Operating 22.26 0618 8 STRENGTH- Steel Flexure Stress : As Requested A3 Requested
HL-93 (US) Tandem + Lane LRFR : Inventory 2037 0.588 80.50 1-(50.0) STRENGTH- Steel Flexure Stress : As Requested As Requested
HL-83 (US) Tandem + Lane LRFR : Operating 26.40 0.733 8050: 1-(50.0) STRENGTH-| Steel Flexure Stress © As Requested | As Requested

A85HTO LRFR Engine Yersion 6.4.0.2002

Analysiz Preference Setting: None

Clase

Fig 10. Analysis Results Window

I =
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Fig 11. View Spec Check Button

Now go to toolbar, select and click on “View Spec Check” button (Fig 11). Spec Check Summary window

will pop up. On Spec Check Summary window (Fig 12) expand “Stage 3” on left of the window. Select and

click on “Span 1 — 80.50ft” (midpoint of the spanl). 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 - 43 of 792

oo ]

-1 Stage3
2.0 Plate Girder
-1 Span1-
[ Span1-
(2 Spanl-
1 Span1-
-.[Z1 Span1l-
[ Span1-
(2 Span1-
[ Spanl-
-.[Z1 Span1l-
[ Span1-
(2 Span1-

-.[Z1 Spanl-
(2 Spanl-
(23 Span1-
[ Spanl-
1 Span1-
(2 Spanl-
(23 Span1-
(3 Span1-
1 Span1-
(2 Spanl-
(2 Spanl -
(3 Span1-

=-E Superstructure Component

0.00ft.,
910 ft.
16.10 ft.
18.21ft.
3162 ft
32.20 ft.
45.04 ft.
4330 ft.
58.46 ft.
64.40 ft.
T1.87 ft.

Soi3 Spanl- 80.50

85.29 ft.
96.60 ft.
98.71 ft.
112421t
11270 ft.
125.54 ft.
12880 ft.
138.96 ft.
14490 ft.
15237 ft.
156.69 ft.
161.00 ft.

Specification Reference

N4 610.7.11 General
M4 610.7.1.2 Nominal Flexural Resistance

X 610721 General

6.10.7.2.2 Nominal Flexural Resistance

+ 6.10.7.3 Flexural Resistance - Ductility Requirement.

M4 6.10.8.1.1 Discretely Braced Flanges in Compression

NA6.10.8.1.2 Discretely Braced Flanges in Tension

N4 610.8.1.3 Continuously Braced Flanges in Tension or Compression
610.8.2.1 General

6.10.8.2.2 Local Buckling Resistance

6.10.8.2.3 Lateral Torsional Buckling Resistance

6.10.8.2.3.Cb Lateral Torsional Buckling Resistance - Cb Calculation
6.10.8.2.3.rt Lateral Torsional Buckling Resistance - rt and Lp Calculation
6.10.8.3 Tension-Flange Flexural Resistance

+ 6109 Shear Resistance

6.10.9.1 Shear Resistance - General

3¢ 6.10_General_Flexural_Results

6.6.1.2.2 Design Criteria
" 644,21 General Load Rati

tion - Steel Flexure Moment

Limit State  Flex. Sense

6105623 Composite Sections in Negative Flexure and Noncomposite Sections N/A

Pass/Fail

FA6A4.2.1 General Load Rating Equation

</ 6A221 General Load Rating Equation - Steel Shear

644214

¥ 6A64.2.2 Service Limit State

7.2 Load-Induced Fatigue-Damage Evaluation

APPD6.1 Plastic Moment

APPD6.2 Yield Moment

APPD6.3.1 In the Elastic Range (Dc)

APPD6.3.2 Depth of the Web in Compression at Plastic Moment
Steel Elastic Section Properties

General Comp.
N/A Not Applicable
N/A Not Applicable
N/A Failed

N/A General Comp.
N/A Passed

N/A Net Applicable
N/A Not Applicable
N/A Not Applicable
N/A General Comp.
N/A General Comp.
N/A General Comp.
N/A General Comp.
N/A General Comp.
N/A General Comp.
N/A Passed

N/A General Comp.
N/A Failed

N/, General Comp.
N/A Passed

N/A Failed

N/A Passed

N/A General Comp.
N/, Failed

N/, General Comp.
N/A General Comp.
N/, General Comp.
N/A General Comp.
N/, General Comp.
N/A General Comp.

o~

mn

Fig 12. Spec Check Summary Window
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This would open the spec check detail computation of the article. In this spec check details as shown in Fig
13, Load Factors DW-WS is considered as 1.50 according to MBE Table 6A.4.2.2 -1.

Spec Check Detad for B2.42.1 Gene
Cespenenc: Top Flange
Load Wehicle ™ £oM-u3 £1 ] RF  Capacity
[ {kaz) i tkai} i (kai) {Ton)

Desigalny  ML-93 STR-1 Eoa 44263 -2.a4 .08 .00 1.00 0.590 21.52
Desigalnv HL-93 5IR-1 Pos -2.44 0.00 0.00 1.00 $9.000  3564.00
Desiga0p  HL-93 (U SIB-1 Fos 44263 “2.44 0.00 .00 1.00 2,718 1788
Designip HL-33 STR-1 Fos 0.0 2,44 0.00 0.00 1.00 §9.000 3564.00
Designlny  HL-33 =TR-T Toa 31317 -2.44 .00 0.00 1.00 0,708  25.52
Designlnv  ML-93 STR-1 #oa a ~2.a4 .00 .00 1.00 99000 ased.00 B
Draigndp  HL-33 STR-T Foa 37317 -2, 44 .00 .00 1.00 0318 33
Desigalp  HL-93 STR-1 *os 9 “2.44 .00 .00 1.00 -50.00  98.000  3564.00
Cemponent: Boc Flange

Limie Flesice 18 £IM-N3 41 L RF  Capacity

State Type (kip-fz) {keasy {kad) a1} m1 (k1) (Ton)
Desigalny Eoa 44263 4,22 .08 .00 1.00 50.00  0.477 17.17
Dezignlny Poa 0.0 4.22 000 000 1.00 50.00 99.000  3564.00
Teaigaly Pos 4426.3 4.22 .00 .00 1.00 50.00  0.618 1.26
Desiguip Foz " 4.2 000 o.00 1.0 50.00 99,000 3564.00
Designlny  HL-53 Toa 31317 4.22 .00 .00 1.00 50.00 0,568 0.37
Desigalny  HL-93 eoa 0.0 4.22 0.00 .00 1.00 50.00 92.000  3584.00
Desigedp  HL-93 Pas 37317 4,22 0,00 .00 1.00 $0.00  0.73% 2640
Desigalp  HL-93 *os 0.0 422 .00 .00 1.00 50.00 93000 3564.00

]

Fig 13. Speck check details of Article 6A.4.2.1 Steel Flexure Stress

Bridge Workspace - TrainingBridgel

(o ][& |

- 4D TrainingBridgel
- [ Materials

[~ [ Beam Shapes

- [ Appurtenances

------- (L1 Diaphragm Definitions

....... j Impact / Dynamic Load Allowance
------- MFF LRFD Multiple Presence Factors
[Z Factors

....... [Z3 LRFD Substructure Design Settings
------- EC Environmental Conditions

....... OF  Design Parameters

= [ SUPERSTRUCTURE DEFINITIONS

& b Simple Span Structure

....... :,_1 Impact / Dynamic Load Allowance
------- 24 Load Case Description

------- 457 Framing Plan Detail

....... S8 Sucure Typicasecion]
2 Superstructure Loads

[Z3 Connectors

....... (21 Shear Connector Definitions
- [ Stiffener Definitions

- [Z1 MEMBERS

- [ BRIDGE ALTERMATIVES

= & Single Span Bridge (E) (C)

[ [0 SUPERSTRUCTURES

T Stiffness Analysis
[C3 PIERS

Fig 14. Bridge Workspace Tree for Training Bridge 1
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Now go back to Bridge Workspace tree and select “Structure Typical Section” (Fig 14) under
“SUPERSTRUCTURE DEFINITIONS”. Double click to open on it to open Structure Typical Section

window. On Structure Typical Section window go to Wearing Surface tab (Fig 15).

™ Structure Typical Section EI@
Distance from left edge of deck to i Diztance from right edge of deck to
superstructure definition ref. line |, superstructure definition ref. line .
Superstructure Definition
Deck h— :
\ 4 thickness ! Reference Line /
1 |
Left overhang —— Ri erthang

Deck | Deck [Cont'd) | Parapet | Median | Raiing | Generic | Sidewalk | Lane Positiol| #'earing Suface

Wearing surface material  Asphalt

Description:  Asphalt - 25 psf

Wearing suitace thickness = 27800 4, 7] Thickness field measured [D% = 1.25 if checked)

WWearing suface densiy = 103000 ¢

Load casze: | Diw - Copy fram Librany...

[ Ok ] | Apply | | Cancel

Fig 15. Structure Typical Section Window - Wearing Surface Tab

On Wearing Surface tab select field measured wearing surface thickness by checking the check box for
“Thickness field Measured” (Fig 15). Click on “OK” button to save and close the Structure Typical Section

window. Now re run the analysis by clicking the “Analyze” button (Fig 8).

After analysis is completed click on “OK” button to close Analysis Progress Window (Fig. 9). Now open

Spec Check Summary window (Fig 13) by clicking on the View Spec check button (Fig 12).

Select and open spec article “6A. 4.2. 1 General Load Rating Equation — Steel Flexure Stress” (Fig 16). In
this article Load factors for DW-WS is now taken as 1.25 according to MBE Table 6A.4.2.2 -1 foot note
point 3 (Fig 17).
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Laad Wehicle L BC o DW-W3 | LL e £OW-RS (124 o m R Capacity
(kip-2E) {Tan)
Deaigalng ) - ne 28.3 -50 1.7 - o0 17
Desigalne HEL-33 (US) - Truck + lane 0.0 1.25 1.50 [1.28 J1.95 44,27 0.00 =2.03 0.00 0.00 1.00 =50.00 99.000 3564.00
Deaigeip EL-93 (US) - Truck « Lane STR-T w262 135 150 |las fioas - 0.00 2.03 4.75 0.00 1.00 -50.00  0.870 .M
Desigolp HL-%3 (U3) - Truck + Lane STR-1 0.0 1.2%  1.50 | 1.25 J1.35 =44.37 g.00 =2.03 0.00 .00 1.00 =50.00 99.000  3564.00
Designlny  EL-33 (U5) - Tendem + Laoe STR-1 Foz 7.7 1.2% 1.5 225 f19% 437 0.00 =2.03 =464 0,00 Lo =50.00  0.756 28.67
Deaignlnv EL-33 (US} - Tandem + Lase ITR-T Poa 0.0 1.25 1,50 | 1.25 Q1.5 ~44.27 0.00 2.03 0.00 a.00 1.00 =50.00 35.000  3584.00
Designip HL-33 (U%) - Tandem + Lase STR-1 Fos .7 1.25 1.50 [[1.25 [i.3s 44,27 0.00 -2.03% =3.58 0.00 1.00 =50.00 1.032 nAaT |
Deatgnip EL-33 (US) - Tandem + Lame STR-T Fen 0.0 1.25  1.50 | 1.25 (1.3% -48.27 0.00 2.03 0.00 02.00 1.00 =50.00 99.000  3564.00
Compinent: Bot Flange
Load Venicle Limie Flexure 1L oc ™ DW-W3 | LL £oc oo ] £0W-NS 11 1 0" RE Capacity
Staze Tyoe leip-1e) (1) {kat) (L £31] (a1} lesi) Fhy lieai) (Tom)
Deaigelne  EL-53 (U5) - Truck + lane STR-1 Foa 426.3  1.2%5 150 | 135 J1.7% 48T 0.00 .52 2.8 0.00 L0 50,00 504 18.28
Deaignlny HL-33 (U3} = Truck « Lane ITR-1 Pos 0.0 1.5 1.50 | 1.35 J1.7% u.n o.00 1.52 0.00 a.00 1.00 50.00 $5.000  3564.00
Designop HL-$3 (US) - Truck + Lane STR-1 Fos 4426.3 1.28  1.80 1,28 3.8 .27 0.00 .52 17.64 0.00 1.00 50.00 0.658 .9
Deatgrip EL-33 (US) - Truek + Lane STR-T Fea 2.0 1.25  1.50 | 1.25 11.3% 34,87 0.00 3.52 0.00 0.00 <00 50.00 99.000  3564.00
Designlny  HL-#3 (US) - Tandem + Lase STR-1 Foa 3731.7  1.a5  1.50 [ 3.25 J2.75 34.ET G.08 1.52 s 2.00 1.00 So.00 0. 602 I1.68
Deaignlny EL-33 (US) - Tendem + Laoe STR-1 Fox 0.0 1.2% 150 a5 198 M0 G.00 3.52 .00 9.00 .00 .00 99,000  3564.00
Deaigndp EL-8331 (U2) - Tsndem + Lasc BTR-1 Fos N7 1.25 1,50 | 1.25 [31.35 34.87 £.00 3.52 14.87 .60 1.00 50.00 0.781 2811
Deaignip HL-33 [US) - Tandem + Lace STR-1 Fon 0.0 1.2%  1.%0 | 1.8 1.3% .7 0.00 .52 0.00 0.00 1.00 $0.00 99000  3664.00
‘ . [
i Ok

Fig 16. Speck check details of Article 6A.4.2.1 Steel Flexure Stress

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,

C6A.4.2.2

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).

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

Design Load
Dead Load | Dead Load | Inventory | Operating Legal Load Permit Load
[Bridge Type | Limit Statc® Yoo Jou Vii §iny Yer YL
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 11 1.00 L.00 1.30 1,00 1.30 1.00
Fatigue 0.00 0.00 0.75 — == =
Strength [ 1.25 1.50 1.75 1.35 Tables 6A.4.4.2.3a-1 —
Reinforced and 64 4.4.2.3b-1
Concrete Strength [I 1.25 1.50 — — — Table 6A.4.5.4.2a-1
Service [ 1.00 1.00 — — - 1.00
Strength [ 1.25 1.50 1.75 1.35 Tables 6A.4.4.2.3a-1 ==
Prestressed and 6A.4.4.2.3b-1
Concrete Strength [T 1.25 1.50 — — — Table 6A.4.5.4.2a-1
Service 111 1.00 1.00 (.80 — 1.00 -
Service | 1.00) 1.00 — — _— 1.00
Strength | 1.25 1.50 1.75 135 Tables 6A.4.4.2 3a-1 —
Wood and 6A 4.4.2.3b-1
Strength [1 1.25 1.50 — — — Table 6A.4.5.4.2a-1

* Defined in the AASHTO LRFD Bridge Design Specifications.
Notes:

e  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 D 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).

Fig 17. MBE Table 6A.4.2.2 -1.
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