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Disclaimer

This BridgeSight PGSuper Tutorial is provided complements of BridgeSight Inc..
BridgeSight Inc. asserts a copyright in this work. BridgeSight Inc. retains the exclusive
ownership of this copy of the PGSuper Tutorial.

This document is provided AS IS without any warranty, express or implied by anyone
using, distributing, copying or otherwise possessing this document. The entire risk as to
the use, results and performance of this document is assumed by you. BridgeSight Inc.
does not warrant, guarantee, or make any representations regarding the use of,
merchantability or fitness for a particular use of the product. Should this document prove
defective, you assume the entire cost of all necessary servicing, repair or correction.
Further, BridgeSight Inc. does not warrant, guarantee, or make any representations
regarding the use of, or the results of the use of this document in terms of correctness,
accuracy, reliability, currentness, or otherwise and has no obligation to correct errors,
make changes, support or distribute updates; and you rely on this document solely at your
own risk. BridgeSight Inc. will not be liable for any damages, service, repair, correction,
loss of profit, lost savings, or any other incidental, consequential, or special damages of
any nature whatsoever resulting from the use or inability to use this product including any
claims, suits or causes of action involving claims of infringement of copyrights, patents,
trademarks, trade secrets, or unfair competition. The Licensee indemnifies and holds
harmless BridgeSight Inc., its officials, employees, and contributors for any injury to the
person or property of third parties arising out of the use of or any defect in this document.
BridgeSight Software retains all rights not expressly granted. Nothing in this agreement

constitutesawaiver of BridgeSight I nc."s rights

any other Federal or State law.
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Introduction

Load rating is an analysis used to determine the load carrying capacity of an existing
bridge. Beginning October 1, 2010, all new and total replacement bridges designed by the
LRFD Specifications must be rated by LRFR methods.

From FHWA Memorandum dated October 30, 2006
(http://www.fhwa.dot.gov/BRIDGE/nbis/103006.cfm), For bridgesand total

replacement bridges designed by LRFD Specifications usirg3;1after October 1,

2010 Items 63, 64, 65, and 66 are to be computed and reported to the NBI as a RF based
on LRFR methods using F23 loading.

Note: The MBE 2010 interim provisiongction C6A.1.1 defer the load rating
requirements if a structure is designed using LRFD and th@3loading until changes
to the structure occur that would reduce the inventoryngabielow the design load level.

PGSuper can perform the load rating analysis of the bridge superstructure in accordance
with Section 6, Part A of the AASHTO Manual for Bridge Evaluation. These are
commonly referred to as LRFR ratings.

PGSuper can perform load rating calculations for:

Inventory

Operating

Legal Loads with Routine Commercial Traffic
Legal Loads with Specialized Hauling Vehicles
Permit Loads for routine or annual permits

Permit Loads for special or limited crossing permits

Rating factors can be computed for positive moment, negative moment, shear, and
flexural stresses.

Load posting analysis is performed for legal load ratings with rating factors less than 1.0.

Load factors, limit state factors, dynamic load allowances, allowable stresses, condition
factors, and system factors can be controlled by the bridge owner and the engineer.

Load Rating Analysis

Like everything else in PGSuper, performing a load rating analysis is easy. All you have
to do is open the Report View with the Load Rating Report.

To create a load rating report, right click on a girder line, and select Load Rating Report.


http://www.fhwa.dot.gov/BRIDGE/nbis/103006.cfm
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Figure 1- Right click on a girder and select Load Rating Report

The load rating analysis is based on the currently selected load rating criteria and load
rating options. The load rating analysis can include:

o Design Load Rating — Inventory Level

o Design Load Rating — Operating Level

e Legal Load Rating — Routine Commercial Traffic

o Legal Load Rating — Specialized Hauling Vehicles

o Permit Load Rating — Routine/Annual Permit Rating Vehicles

o Permit Load Rating — Special/Limited Crossing Permit Rating Vehicles
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PGSuper - [Load Rating Report - Girder Line A]
File Edit Project Loads Library Options View Window Help

DE-HE L5 90 LY 1 BRrR G h 50455 & & 7 3 ?
[Cea ) -
Load Rating

Design Load Rating

Limit State Type Inventory Operating
RF v, Location from RF v, Location from
Left Support Left Support

Strength | | Flexure | 2.11|1.750 | Span 1 Girder A, (0.5L) 77.2921t | 2.73 | 1.350 | Span 1 Girder A, (0.5L) 77.292 ft

Shear |1.70|1.750 | Span 1 Girder A, 144.255 ft 2.24|1.350 | Span 1 Girder A, 144255 ft
Service [l | Stress |1.58 | 0.800  Span 1 Girder A, (D.SLS}?? 2921

Legal Load Rating

Legal Load - Routine Commercial Traffic

Truck RF L Controlling Point Cause
Location from

Left Support
Type 3 3.39 1.000 | Span 1 Girder A, (U.SLS}F?.292ﬂ Stress

Type 352  2.611.000 Span 1 Girder A, (U.SLS}F?.292ﬂ Stress
Type 3-3 (248 1.000 Span 1 Girder A, (U.SLS}F?.292ﬂ Stress

Legal Load - Specialized Hauling Vehicles

Truck RF T Controlling Point Cause
Location from

Left Support 2
Envelope 6 Modified AutoCalc : On NUM
—

For Help, pressF1

Figure 2 - Load Rating Summary

Creating Load Rating Criteria

Load rating criteria is defined in the Load Rating Criteria library. The load rating criteria
defines the specification that is used as the basis for the load rating criteria along with
models for live load factors. Other parameters, such as allowable stresses are defined in

the load rating options.

PGSuper - PGSuper? - [Library Editor]
h File Edit Project Loads Library Options View Window Help

DE-Bo B 90 4Ly aBrrdk b L5204

[ concrete
Connections ==

- & LA a|wsooT
i)

[ Girders

(L Traffic Barriers
I:l Project Criteria
(23 vehicular Live Load
Load Rating Criteria

= Libraries
B [% AASI—FI’O Manual for Bridge Evaluation
L
P

Figure 3 - Load Rating Criteria Library
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Load rating criteria can be based on the AASHTO Manual for Bridge Evaluation 1%
Edition 2008 or 1% Edition with 2010 interim provisions thought her e fed n’ t any
difference between the two.

Load Rating Criteria - AASHTO Manual for Bridge Evaluation (Read Only)

Pemit - Special, Single trip with escort
Pemit - Special, Single trip with traffic Permit - Special, Multiple trips with traffic
Description | Design - Inventory || Design - Operating | Legal - Routing | Legal - Special || Pemit - Routine

Entry Mame: AASHTO Manual for Bridge Evaluation

Description
AASHTO Manual for Bridge Evaluation, 1st Edition, 2008 with 2010 interim provisions

Rating Criteria Basis

|Use this rating criteria along with provisions from the
AASHTO Manual for Bridge Evaluation

| 15t Edition, 2008 with 2010 interm provisions "

Options

[] Always load rate when performing a specification check

Cancel ] [ Help

Figure 4 - Load Rating Criteria description

Live load factor models are defined for the rating analyses. A live load factor model can
be as simple as a single value or as complex as a dual bilinear model that interpolates
between ADTT and vehicle weight parameters. Live load factor models can be set up so
that end users can override the values in the Load Rating Options. Figure 5 and Figure 6
illustrate live load factor models.
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Load Rating Criteria - AASHTO Manual for Bridge Evaluation (Read Only)

| Pemit - Special, Single trip with escort |
| Permit - Special, Single trip with traffic || Pemit - Special. Multiple trips with traffic |
Description | Design - Inventory | Design - Operating || Legal - Routine || Legal - Special || Pemit - Routine |

Live Load Factor Model

| Single Value v |

Service Limit States Strength Limit States

gll= | n.s| gll = | 175

[ Allow live load factors to be modified

OK [ Cancel |[ Help

Figure 5 - Single value Live Load Factor

Load Rating Criteria - AASHTO Manual for Bridge Evaluation (Read Only)

| Pemit - Special, Single trip with escort |
| Pemit - Special, Single tip with traffic || Pemit - Special. Multiple trips with traffic
| Description | Design - Inventory | Design - Operating | Legal - Routine || Legal - Special | Pemit - Routine

Live Load Factor Model

Service Limit States Strength Limit States
Vehicle Weight

ADTT =Unknown  glL= | 1| glL = | 1.s| gLL=
ADTT > 5DDD| gll= | 1| gll= | 1.s| gLL=
ADTT= [ 1000 gll- | 1 o= | 18] gLL=
ADTT < ‘IDD| gll- | 1| gll= | 1.4| gLL=
[ Allow live load factors to be modified

| Irterpolate between ADTT w |

OK [ Cancel ][ Help ]

Figure 6 - Live Load Factors for Permit Load Ratings for Routine/Annual Permits

The live load factors defined in the MBE can be very complex. The permit live load
factors given in Table 6A.4.5.4.2a-1 vary based on both ADTT and vehicle weight and
can be linearly interpolated between the prescribed values.
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Table 6A.4.5.4.2a-1—Permit Load Factors: vz

Load Factor by
Permit Weight
ADTT (one Up to
Permit Type Frequency Leading Condition DF' direction) 100 kips =130 kips
Boutine or Unlimited Mix with traffic (other Two or more =5000 1.80 1.30
Annual Crossings vehicles may be on the lanes =1000 1.60 1.20
bridge) :
=100 1.40 1.10
| All Weights
Special or Single-Trip Escorted with no other One lane N/A 1.15
Limited vehicles on the bridge
Crossing Single-Trip Mix with traffic (other One lane =5000 1.30
vehicles may be on the =1000 1.40
bridge) <100 135
Multiple-Trips | Mix with traffic (other One lane =5000 1.83
(less than 100 vehicles may be on the =1000 1.75
crossings bridge) =100 1.53

Some agencies find it undesirable to update load ratings on a route whenever ADTT
values change. A conservative approach is to reduce the number of ADTT thresholds and
to round the current ADTT up. The live load factors for the next highest ADTT are used
rather than linearly interpolating between values. Figure 7 shows a comparison of the live
load factor model defined by MBE and the simplified model used by WSDOT.

Load Rating Criteria - AASHTO Manual for Bridge Evaluation (Read Only)

E] Load Rating Criteria - WSDOT (Read Only)

Pemnit - Special, Single trip with escort Permit - Special, Single trp with sscort
Femit - Special, Single trp with traffic Pemnit - Special, Muliple trips with traffic

Description | Design - Inventory | Design - Operating | Legal - Routing | Legal - Special | Pemit - Routine

Permit - Special, Single trip with traffic Permit - Special, Multiple trips with traffic
Description | Design - Inventory | Design - Operating | Legal - Routine | Legal - Special | Pemit - Routine

Live Load Factor Model Live Load Factor Model

Bilinear ~ Stepped w

Service Limit States Strength Limt States Service Limit States Strength Limit States
ADTT = Unknown gll= 1] | glL= 12 ADTT = Unknown gll= 1] ||glL= 12
ADTT > 5000| gll= 1| all= 18
ADTT = 1000| gll= 1| gll= 165 Otherwise all= 1| gll= 18
ADTT < 00| gll= 1| gll= 14 ADTT < 1000 gll= 1| ||glL= 165

[ Allow live load factors to be modified
Interpolate between ADTT A4

Allow live load factors to be modified

Figure 7 - Comparison of MBE and WSDOT Live Load Factors for Legal Load Ratings

Condition Factors

Condition factors provide a reduction to account for the increased uncertainty in the
resistance of a deteriorated member and the likely increase in future deterioration
between inspection cycles (MBE 6A.4.2.3). Condition factors can be defined on the
Condition and Rating tabs of the Girder Details dialog and the Bridge Description dialog.
Each girder has a unique condition factor. The Bridge Description condition factor is
applied to negative moment load ratings for the bridge deck.
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2] Bridge Description

General | Framing | Railing System || Deck Geometry and Materials | Deck Reinforcement | Condition and Rating | Environmerttal

Condition Factor (MBE 6A.4.2.3)
(Good or Satisfactory (Structure condition rating 6 or higher) I:I

[ 0K H Cancel ” Help ]

Figure 8 - Condition and Rating tab for the Bridge Description dialog

Load Rating Options

The load rating options control the overall load rating analysis performed by PGSuper.
Load rating options include Load Rating Criteria, System Factors, ADTT, Rating Types
to perform, limit state load factors, live loads, dynamic load allowances, and controls for
optional load rating computations.

:ﬁ Load Rating Options le

General | Design | Legal | Permit

Load Rating Criteria

‘AASHTO Manual for Bridge Evaluation v

System Factor (MBE 6A.4.2.4)

Fonre [ 1] snea | 1]
Average Daily Truck Traffic (ADTT) - One Direction (ADTT value or Unknown)

[Jindude pedestrian live load (MBE 6A.2.3.4)

Rating Type
Design
Legal Loads
Permit

OK. |[ Cancel H Help ]

Figure 9 - General Load Rating Options



[0 Load Rating Options E|
General | Design Legal | permit
Live Loads
Routine Commercial Vehicles Spedalized Hauling Vehides
[¥]AASHTO Legal Loads | |[¥]Notional Rating Load (NRL) ~
[IFatigue [C]AASHTO Legal Loads
[HL-23 [IFatigue
k10 CJH-23
[CHs [R[gEC]
[Hs20 2| [Ows =
e A = A,
Dynamic Load Allowance {Impact) Dynamic Load Allowance (Impact)
Truck | 10 (% Lane 0% Truck | 10 %  Lane 0|%
MBE 6A.4.4.2.1 - If the ADTT is less than 500, the lane load my be exduded and the
0.75 truck factor changed to 1.0if, in the Engineer's judgement, it is warrented.
[[JExdude Lane Load and use 1.0 Truck Factor
Limit States
StrengthI=| 1.25 |DC +| 1.5 |Dw + {LL+IM) - Routine Commexial Vehicles
+ {LL +IM) - Special Hauling Vehides
Service I = 1 |pC+ 1(pw + {LL +IM) - Routine Commedial Vehicles
+ {LL +IM) - Special Hauling Vehides
Analysis Controls
0,150 Rate for Service III Stresses
Allowable Tension . sart( o (KSI) ) Rate for Shear
[ OK ] [ Cancel ] [ Help ]

Figure 10 - Load Rating Options for Legal Load Ratings

Load Posting Analysis
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When the maximum legal load under State law exceeds the safe load capacity of a
bridge, restrictive load postings are required. PGSuper performs a load posting analysis
if the rating factor for the AASHTO Type 3, Type 3S2, Type 3-3, NRL, Type SU4, Type
SU5, Type SU6, Type SU7, or user defined legal load is less than 1.0. The load posting
analysis conforms to MBE 6A.8.3. PGSuper computes a Safe Load Capacity and a Safe

Posting Load for the structure.

Legal Load - Specialized Hauling Vehicles

Truck RF T Controlling Point Cause
Location from
Left Support
SU4 1119 /1.000 Span 1 GirderA, (0.5L) 77292 ft | Stress
SUS | 1.04 |1.000 Span 1 GirderA, (0.5L) 77.292t | Stress
SUG | 0.94|1.000 Span 1 GirderA, (0.5L) 77292 ft | Stress
SU7T | 0.84 1.000 Span 1 GirderA, (0.5L) 77.292 1t | Stress
MRL | 0.81/1.000 Span 1 GirderA, (0.5L) 77292 ft | Stress

Load Posting (MIBE 6A.8)
Vehicle VWehicle Weight RF Safe Load Capacity Safe Posting Load

(tom) (ton) (ton)
sU4 27|1.19 32
sUs5 31(1.04 32
SUG 35|0.94 33
suU7 39| 0.84 33
NRL 40| 0.81 33

32
30
29

Figure 11 - Load Posting Analysis

WEIGHT
LIMIT
w87
wi 6T
o 24T
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Permit Load Rating

Permit requests are easily load rated using PGSuper. The permit vehicle can be defined in
the Vehicular Live Load Library and included in the load rating.

Edit Vehicular Live Load - My Permit Vehicle

Entry Mame: My Pemmit Yehicle

Usage |Use fiaor all actions at all locations v |

Load Type | Sum of Lane Load and Truck - |

Lane Load 0.200) kip#t  for span length greater than 0,000 g

Truck Configuration

[]Meglect axles that do nat contribute to the masinum load effect under consideration

Axl1e# WME%% Spacing is measured between axles.
2z 215 10| One axle may have a variable spacing.
3 215 2| Enter variable spacing as min-max [g.g.
) a7 5 14-30)

5 21.5 16
] 21.5 4
T 22 [:]
2 2158 14
9 215 4
10 22 [:]
add | [ Dekte |
[ ) cancel J[ Hep |

Figure 12 - Permit Live Load defined in Vehicular Live Load Library



i Load Rating Options
General || Design | Legal | Permit

Live Loads

Routine/Annual Permit Rating Vehides
[Hs

[Hs20

[JHs2s5

ot

otz

Dynamic Load Allowance {Impact)

v

Truck | 10 (% Lane 0%

Limit States

strength Il =| 125 |pc+| 1.5 |pw +

+

Service 1 = 1 |pc+ 1|pw +

+

Analysis Controls
Rate for Shear

Check reinforcement yielding (6A.5.2. 2b)

Special Limited Crossing Permit Rating Vehides
[Hs

[Hs=20

[JHs2s5

[IMy Permit Vehide
[¥loL1

[¥loz

~

Dynamic Load Allowance {Impact)

Truck | 10 [%  Lane 0| %

Permit Type
Single Trip with other traffic

{LL+IM) - RoutinefAnnual Permit
(LL+IM) - Special/Limited Crossing
{LL+IM) - Routine fAnnual Permit

(LL+IM) - Special/Limited Crossing

Allowable Stress 0.9 |fy
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X

[ o

J

] [ Cancel

Help

]

Figure 13 - Permit Live Load added to Load Rating Options

Load Rating Analysis T Revisited

At the beginning of this tutorial you learned that performing a load rating analysis is as
easy as viewing the Load Rating Report. This is absolutely true when your PGSuper
Project is created from a template that is configured with load rating options consistent
with an 0 w n epolities and criteria. In other cases, you may need to modify the load
rating criteria and load rating options before creating the Load Rating Report.

The Load Rating Report contains a high level summary of the load rating analysis as well
as the support details. By default, the most significant information is included in the Load
Rating Report. Addition information can be included by enabling chapters in the Report

Options dialog.

10
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X

Report Options
Load Rating Report

Select a Girder Line

Select Chapters to be Included in this R eport

Load Rating ~
Load Rating Details

Bridge Description

Section Properties

[JUser Defined Loads

[IMoments, Shears, and Reactions

[I5tresses

[CIPrestrassing Force and Strand Stresses

[C1Bridge Description Details

[IPraject Criteria

Loading Details v

[ QK. ][ Cancel ][ Help ]

Figure 14 - Default Load Rating Report Chapters

Customizing Load Rating Analysis and Reporting

PGSuper has an advanced software architecture that allows third parties to extend and
enhance its capabilities. At BridgeSight Software, we can add new load rating capabilities
and custom load rating reports to meet your needs. We can also enhance PGSuper with
virtually any engineering feature you would like. For details, contact us at

BridgeSight Inc

P.O. Box 19172

South Lake Tahoe, CA 96151
877-441-0346
mkting@bridgesight.com

Additional Information
Additional information on working with Libraries and Templates in PGSuper can in the

PGSuper User’s Guide. | nt er &@G3ugdercaen. t r ai ni ng
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