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1.0 INTRODUCTION

1.1 Objectives

The goal of this Manual is to provide ODOT with a tool to rate permit trucks for the Jeremiah
Morrow Bridges. This Manual is based on Load Factor Rating (LFR) principles.

The previous rating spreadsheet tools were developed in 2009. It allowed ODOT to quickly rate
this bridge for user-defined permit vehicles without any adjacent normal traffic. In March of
2018, HNTB was scoped by ODOT to enhance the previous spreadsheet tools to have the
following improvements:

1) Add an option to rate the bridge for the user-defined permit vehicle with one lane of
adjacent normal traffic (HS25).

2) Increase the maximum distance between the first axle and the last axle of the user-
defined permit vehicle from 180 feet to 250 feet.

3) Incorporate a cross section view and a plan view showing permit vehicle wheel locations
on the bridge in the input sheet of load rating tool.

4) Include a check to limit vehicles within 52 ft inside to inside of barrier walls while inputting
the data in data spreadsheet.

5) Since rating the bridge for the permit vehicle with adjacent normal traffic takes much
longer time, a new feature of using VBA progress bar is added in the rating tool to show
Macro running progress.

1.2 Description of the Bridge

The Jeremiah Morrow project consists of twin bridges, one for northbound traffic and the other
for southbound. The bridge was designed in 2006. The construction started in 2010. The
southbound bridge was completed in 2013 and the northbound bridge was completed in 2016.

Each bridge has a cast-in-place concrete box girder superstructure with an overall length of
2,235 feet. The superstructures of each bridge are identical. The pier heights for each bridge
are different.

Each bridge has six spans (270, 440’, 440’ 440’, 416’ and 229’) supported on bearings at the
abutments and Pier 5. The remaining Piers 1, 2, 3, and 4 are twin-wall piers that are integral
with the superstructure.

In plan, the bridge has a constant width of 55 ft (52 ft inside to inside of barrier walls). The
bridges will initially be striped for 3 lanes of traffic in each direction with 6 and 10 feet shoulders.

In the future, the bridge can be re-striped for 4 — 12 foot lanes of traffic between the traffic

barriers.

2018_Final Draft.docx 4/19/2018
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In elevation, the bridge is variable depth. The section depth at the pier location is 25 feet and
the section depth at the mid-span is 12 feet.

The bridge is constructed using the cast-in-place balanced cantilever method. Two small
portions next to the abutments are constructed on falsework.

All Figures (1-1 through 1-13) describing the bridge are contained in Appendix A for
convenience.

1.3 Manual Organization
The seven sections of this Manual are summarized as follows.
Section 1 - Introduction and Objectives

Section 2 - Provides a general description of the load rating methodologies used
including descriptions of the load factors, the load combinations, and the permit vehicles
considered.

Section 3 - Provides detailed information on organization of the workbooks and
worksheets.

Section 4 - Describes the procedures used to obtain inventory ratings, operating ratings,
and permit vehicle ratings.

Section 5 - Contains the interpretation of the results and presents four examples
(inventory rating, operating rating, and rating for a permit vehicle with and without one lane
of adjacent normal traffic).

Section 6 - Summarizes the primary assumptions used when assembling the inventory
and operating ratings. In addition, the summary HS inventory and operating rating values
are provided in this section.

Section 7 - References

2018_Final Draft.docx 4/19/2018
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2.0 METHODOLOGY

2.1 Overview

Load factor principles of the AASHTO Standard (LFD) Specifications are used for service load
checks to be performed in conjunction with strength ratings. Through the use of different load
factors at the strength limit state or different allowable stresses at service load limits, inventory
ratings (design vehicle) differ from operating ratings (design vehicles or user-defined vehicles).

This user Manual describes a unique evaluation tool developed specifically for this structure.
The spreadsheet was developed to perform the following three tasks.

Inventory rating using standard HS load configuration
Operating rating using standard HS load configuration
Permit evaluation (at the operating level) for user-defined vehicles

2.1.1. Criteria and Assumptions

The load rating analysis is based on the requirement of the AASHTO Manual for Condition
Evaluation of Bridges, 1994 Second Edition, with all Interim Revisions [1]. The capacity of
each structural component was calculated according to the AASHTO Standard
Specifications for Highway Bridges, 17™ Edition, [2] and AASHTO Guide Specifications for
Segmental Bridges [3].

The multi-lane load reduction factor (AASHTO Standard Specification article 3.12) has
been included in the spreadsheet for both the inventory rating and operating rating.

The design plans are those created by the Engineer of Record for bidding purposes.
These plans are based on a number of assumptions, such as age of the concrete at
erection, construction sequence, method of erection, temporary support conditions etc.

The load rating values provided in this Manual are based on the design plans. The SB
Bridge was designed the same as the NB Bridge. Both bridges were constructed similarly,
and closely following the original design plan; therefore, the load rating tool developed for
ODOT based on the design plan can be used for both bridges.

2.1.2. Inventory and Operating Rating Levels

In general, load rating factors are developed for two conditions.

= |Inventory load rating factors describe the prescribed design load on the bridge
associated with standard loads and factors.

= The Operating Load Rating Factors are based on an evaluation of the bridge using
reduced load factors. The Operating Load Rating factors are used to determine the
maximum weight vehicles that can safely use the bridge.

The general load rating equation is the following,
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RF=(C-D)/(L+1
Where

RF represents a rating factor,

C represents the capacity of the component being evaluated,

D represents dead load effects and other built-in construction force effects
including post-tensioning, and

L+ | is used to represent live load force effects.

Rating factors are dependent on the live load used to generate the L+l forces.
The inventory and operating ratings are provided as capacity in “tons” for the standard HS
load configuration. For example, “25 tons” shown in the inventory rating summary sheet is

corresponding to standard HS25.

Four lanes of live load are used to determine the inventory HS rating while three lanes (the
number of striped lanes), are used for the operating rating live load.

2.1.3. Permit Rating

The permit vehicle is rated using the same criteria as the operating rating. The permit
rating is calculated using VBA Macro with a concept called the “Margin of Safety” to obtain
the rating factor.

The Margin of Safety is defined as follows.

MARGIN OF SAFETY (%) = (1 — X) * 100

Where

X= (Total Applied Load) / (The maximum load allowed for the same load
configuration)

A Margin of Safety value less than zero indicates that the element is overstressed and that
its capacity has been exceeded. Therefore, the rating factor will be less than 1.0. The
Margin of Safety represents the available capacity beyond what is needed to support the
applied load.

2.2 Loads, Load Factors, and Allowable Stresses
2.2.1 Loads other than Live Loads
Temperature effects were considered in the longitudinal analysis. Other non-gravity
load effects such as wind were not considered. The transverse rating factors did not
include temperature force effects.
2018_Final Draft.docx 4/19/2018
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2.2.2 Live Loads

The standard HS25 truck and lane loading were used for the bridge design. Four
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lanes of live load were used to design the bridge. The bridge will be striped for three
lanes of traffic in its initial configuration.

This customized rating tool will allow ODOT to define any permit vehicle shown in

Figure 2-1 by inputting wheel configurations, axle locations and wheel loadings. The

user can define the transverse position of the permit vehicle on the bridge deck

relative to the PGL. In addition, the user can specify different impact factors. Under
the normal traffic condition, impact factor 0.15 is recommended for longitudinal load

rating and impactor 0.3 is recommended for transverse load rating.
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Figure 2-1 Definition of Load Configuration (User-Define Vehicle)

The user configured permit vehicle illustrated in Figure 2.1 consists of a maximum 8
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wheels per axle and may utilize up to 25 axles. The maximum distance between first
axle and last axle of the permit vehicle was increased from previous 180 ft to 250 ft.
The user configured permit vehicle can represent a single vehicle or a group of
vehicles in the most unfavorable position.

This latest enhanced rating tool allows users to rate the bridge for the permit truck
concurrent with one lane of adjacent normal traffic represented by Standard HS25 and
lane loading defined by AASHTO Standard Specification.

Positions between the permit truck and adjacent traffic varies transversely and
longitudinally. On transverse direction, the user needs manually input the “Y” shown
in Figure 2-1, which is the distance between adjacent wheels of the normal traffic and
the permit truck. If the distance “Y” is expected to vary other than a constant, the user
needs to input different “Y”, then rerun the Macro to obtain the corresponding rating
factor. In order for the permit vehicle to pass the bridge, those rating factors must be
greater than 1.0. The variation of “Y” mainly just have impact on the transverse rating
factor.

On longitudinal direction, VBA macro was built into the rating spreadsheets, which can
automatedly account for different positions of the permit vehicle and normal traffic.

For the permit truck with normal traffic, running Macro of the spreadsheet to get rating
factor takes longer. More axles the permit truck has, the more time is needed.

2.2.3 Load Factors and Load Combinations
In general, conventional LFR load factors and combinations were considered in the
analysis. Table 2-1summarizes the loadings used with their corresponding load

factors.

Table 2-1 Load Factors Used in the Analysis

. Factor Used
Load Combinations —
Longitudinal Transverse
Permanent Dc 1.3 1.3
Dead loads PT 1.0 1.0
Temperature
Gradient 0.5 0.0
Transient Uniform
Loads Temperature 1.0 0.0
Creep and
Shrinkage 1.0 0.0
Inventory Live HS 25 — Lane 2.17 0.0
Load HS 25 —Truck 2.17 1.3
Operating Live HS 25 — Lane 2.17 0.0
Load HS 25 —Truck 2.17 1.3
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2.2.4 Allowable Stresses

The following table summarizes the allowable stresses. Different values of allowable
stress are utilized when evaluating different components. Permit evaluations use the
same allowable stress criteria as the Operating Rating.

Table 2-2 Allowable Stresses Used in the Analysis

. Allowable

Stress Type and Location Inventory Operating
Tension - longitudinal, top deck zero zero
Tension - longitudinal, all other
locations considered 230 psi 460 psi
Tension - transverse, top deck zero 230 psi
Tension - transverse, all other
locations considered 230 psi 460 psi
Compression (all loads combined) 2400 psi 2400 psi
Principal Tensile Stress 270 psi 350 psi

2.3 Analysis Methods
2.3.1 Longitudinal Analysis

The longitudinal analysis was accomplished using a proprietary HNTB structural
analysis software, T-187. This software will perform construction staging and time
dependent analysis. The same software was used to design the bridge. Figure 2-2
shows the T-187 model for longitudinal analysis

The built in dead load and PT forces are taken at day 10,000 which is assumed to be
at the end of pre-stress losses.

The resulting structural model was then used to determine the live load force effects.
The standard HS loading and user defined permit loading are generated using two
different methods.

HS loading is applied to the model to generate internal force envelopes for shear and
bending moment. Multi-lane effects and impacts are considered, following the
AASHTO guidelines.

For user defined permit loading, moment and shear influence lines for each structure
element are generated by moving a point from one end of the bridge to the other.
After the permit vehicle is defined by the user, a macro is used to generate moment
and shear envelopes.

2018_Final Draft.docx 4/19/2018
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Figure 2-2 T-187 Model for Longitudinal Analysis

2.3.2 Transverse Analysis

The transverse analysis was assembled as follows. LARSA was used to generate 3D
finite element models, and T-187 was used for the frame models.

Two T-187 models (2-D frame model) were used to calculate moment and stress
under the effect of dead load and post-tensioning. The first model shown in Figure 2-3
used the geometry of the shallow segmental region (near midspan), and the second
model used the geometry of the deep segmental region near a pier.
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Figure 2-3 Shallow Section T-187 Model for Transverse Analysis
(Deep Section Similar)
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Two LARSA models (shallow section shown in Figure 2-4 and deep section
respectively) were used to generate the live load influence surfaces. The LARSA
models generate the 3D influence surface under a unit point load. A spreadsheet
macro was developed in the load rating spreadsheet to calculate slab moments under
any truck configurations (typical HS or a user-defined).

Figure 2- 4 Shallow Section LARSA Model for Transverse Analysis
(Deep Section Similar)

The transverse design is always controlled by wheel loads. Within the spreadsheet
the transverse moments for ratings of permit or permit combining with one lane of
adjacent normal traffic are obtained using the following procedures:

= Calculate the 3D moment surface for each wheel load using the unit loads and the
3D LARSA model. Figure 2-5 shows a 3D moment surface defined by a point load
acting near the box center on shallow section.

= The total transverse influence surface is then generated by superimposing the
moment surfaces from each individual wheel load.

= Obtain the maximum and minimum moment at a particular transverse position
from the total transverse moment surface.

Note that the above procedures are applied to the deep and shallow sections
respectively.

2018_Final Draft.docx 4/19/2018
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For the inventory and operating ratings, the transverse position of the vehicles is not
defined. Therefore, the above procedures have to be repeated to consider the effect
due to the most unfavorable vehicle position. A set of calculations have been
conducted to generate the envelope by varying vehicle positions in the transverse
direction.

Figure 2-5 3D Moment Surface Defined by A Point Load
Acting Near the Box Center on Shallow Section.
(Deep Section Similar)

2.4 Member Capacities
2.4.1 Longitudinal Checks
Longitudinal member capacities are evaluated for the following conditions.
Serviceability
= Longitudinal normal stresses (top and bottom)
= Principal tensile stress in the webs at the section CG
Strength

= Longitudinal moment capacity (positive and negative). When checking the
longitudinal capacity, the external post-tensioning effect is considered as an

2018_Final Draft.docx 4/19/2018
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externally applied load, not a part of the section capacity.

Section shear capacity including the effect of web bending. This check is
performed in accordance with Podolny and Muller [5].

2.4.2 Transverse Checks

Serviceability

= Top and bottom stress checks on the top slab.
Strength

= Moment capacity at each section of the top slab.

These checks apply to both deep and shallow sections.

2.5 Rating methods

The results for member rating in the longitudinal direction are summarized in the “Long
result summary” tab in the workbook. For results in the transverse direction, see the “Trans
result summary” tab. The “RatingSummary” tab shows the minimum rating factor.

When performing inventory and operating rating for Standard HS loading, the rating factors
are multiplied by the tonnage of the vehicle or the HS loading used to generate the L+l force
to arrive at the HS rating and tonnage rating. Therefore, the rating output is provided in
“tons”. When performing permit vehicle rating, the rating factors that are provided
correspond to the Margin of Safety.

In the “Long result summary” tab, the results are broken down for Serviceability (Column C
to Column G) and Strength (column H to Column J). The minimum ratings for each
individual check are provided in cell C26 for maximum top stress check, cell D26 for
minimum top stress check, cell E26 for maximum bottom stress check, cell F26 for
minimum bottom stress check, cell G26 for web principal stress check, cell H26 for
maximum moment check, cell 126 for minimum moment check, and cell J26 for web shear
check.

In the “Trans result summary” tab, the transverse results on the deep section (cell B26 to
cell H84) and shallow section (cell L26 to cell R84) are provided. Further, each segment is
broken down by Serviceability (Column C to Column F for deep segment and Column M to
Column P for shallow segment) and Strength (column G to Column H for deep segment,
and Column Q to Column R for shallow segment).

The minimum ratings for each individual check are also provided. For deep segments, cell
C26 shows the minimum rating for maximum top stress check, cell D26 for minimum top
stress check, cell E26 for maximum bottom stress check, cell F26 for minimum bottom

2018_Final Draft.docx 4/19/2018
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stress check, cell G26 for maximum moment check, and cell H26 for minimum moment
check. For shallow segments, cell M26 shows the minimum rating for maximum top stress
check, cell N26 for minimum top stress check, cell 026 for maximum bottom stress check,
cell P26 for minimum bottom stress check, cell Q26 for maximum moment check, and cell
R26 for minimum moment check.

Longitudinal rating and top slab rating (transverse) are provided so the user can determine
which member is critical and where the critical rating is located along the bridge.

In the “RatingSummary” tab, the minimum rating of the bridge is shown in cell D7. The
graphic on right side of worksheet shows transverse positions of wheels for the permit truck
and adjacent traffic.

3.0 DESCRIPTION OF WORKBOOKS and SPREADSHEETS
3.1 Overview

This section provides a brief description of the organization of workbooks and the spreadsheet
structure. As shown in Table 3-1, the workbooks and their spreadsheets are divided into four
groups.

USER INPUT

CALCULATIONS

REFERENCE OR DATA FILE, and
RESULTS SUMMARY.

The user needs only work with the USER INPUT and RESULT SUMMARY sheets. After
specifying the loading and type of rating in the USER INPUT sheet, the user can run the macro
and then review the results in the RESULT SUMMARY sheets. No other worksheets should be
modified. “RatingSummary” tab provides a summary in terms of controlling rating factor, design
parameters and wheel & axle configuration of the permit truck. “Long result summary” tab and
“Trans result summary” tab give detail summary of rating factors for longitudinal direction and
transverse direction.

All cells in the spreadsheets of workbooks, except for those requiring user input and the result
output sheets, are locked to protect against any accidental changes or modifications.
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Table 3-1 Summary of Workbook and Spreadsheet Content

Excel Worksheet Name

Excel Workbook Name

User Input

Group
User Input Sheet

load_rate_control.xls

RatingSummary

Result Summary Sheets

load_rate_control.xls

Trans Result Summary
Long Result Summary
Ht&WidthDim

load_rate_cal_original.xls

Geometry
Sect Prop
LongNegMom
LongPosMom
Trans Sect Prop
TransUltPosResist
TransUItNegResist
LongShear
trans capacity
long capacity
Ht&WidthDim

Calculation Sheets

load_rate_trans_current.xls

Geometry
Sect Prop
LongNegMom
LongPosMom
Trans Sect Prop
TransUltPosResist
TransUItNegResist
LongShear
trans capacity
long capacity
Node coordinates

Reference or Data File sheets
(Longitudinal Direction)

longitudinal_data.xls

EOSb4FWS
EOS+FWS
Total PT
Creep Shrinkage
Temp uniform
Temp Gradient
LL Envelope
Permit LL Mom
Permit LL Shear
Permit LL TopStress
Permit LL BotStress
Axial

Reference or Data File sheets
(Transverse Direction - Deep
Section)

DLtransDataDeep.xls

ShearY
MomentZ
TopStress
BotStress
TransPoint 1to TransPoint 57

transverseDataDeep.xls

Stdmax
Stdmin
Axial

Reference or Data File sheets
(Transverse Direction -
Shallow Section)

DLtransDataShallow.xls

ShearY
MomentZ
TopStress
BotStress

transverseDataShallow.xls

TransPoint 1to TransPoint 57
Stdmax
Stdmin
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3.2 User Input Sheets

The USER INPUT group consists of only one sheet, “User Input.” Table 3-2 shows an example
of the “User Input” sheet.

Table 3-2 User Input Sheet for Load Rating Analysis

Project: Jeremiah Morrow Bridge Load Ratg Performed on; 4/12/2018 5:48
Rating type:
‘ st
e
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3 Uniock passwond
it
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it

| ‘
=
=

_— TRAFFIC DIRECTION

-

In this sheet, the user will define loading, loading configuration, impact, any applied future
wearing surface, rating tasks (whether inventory rating, operating rating or permit evaluation)
and the total number of lanes to be loaded. For load configuration, the user will input the
number of axles and the axle spacing. The user can define up to a maximum of 25 axles. The
maximum distance of the permit vehicle (from the first axle to the last axle) is 250 ft. The user
will also input the wheel location and wheel load. The maximum number of wheels is eight and
the maximum vehicle width is 52 feet, which is the distance between the barriers. The distance
in cell14 from PGL is the distance measured from PGL to the first leftmost wheel when facing
traffic direction. Positive values mean the leftmost wheel is at the right side of the PGL while
negative values mean it is at the left side. Figure 2-1 shows the definition of the load
configuration data. The user can specify the load at each wheel.
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If the user would like to consider rating the bridge for permit truck together with one lane of
adjacent normal traffic. The user also needs to input data “Y” in cell C13, which is the
distance of adjacent wheels between permit truck and adjacent traffic. The minimum “Y”
shall be 4 ft per AASHTO Specification. If “Y” is expected to vary in some degree, the user
shall consider rating the bridge using different “Y” to insure rating factor exceed 1.0 for all
possibilities.

3.3 Result Summary Sheets

The RESULT SUMMARY group consists of three sheets, one (RatingSummary sheet) shows
minimum rating factor of bridge to allow user quickly know outcome of the rating. The other two
(Long_result_summary & Trans_result_summary) provide summary of the rating factor for each
of the members depending on type of rating specified by the user and under the specified
loading pattern. How the structure is rated (i.e. inventory, operating or permit) is also listed in
summaries.

3.4. Calculations

The CALCULATIONS group are performed using two excel spreadsheets. They are
“load_rate_cal_original.xIs” and “load_rate_trans_current.xIs”. Each of these two spreadsheet
consists of 11 sheets, none of which should be modified by the user. For example, the
“geometry” sheet calculates section height, center of gravity, and angle on bottom flange for
each segment along the entire bridge. Furthermore, the “Sect Prop” sheet finds the material
and section properties for each element and then checked against the combined force of dead
load, superimposed dead load, force due to post-tensioning, force due to uniform temperature
change, force due to temperature gradient, load due to future wearing surface, if applies, and
also live load plus impact. The “Trans Sect Prop” sheet provides the calculations of the material
and section properties of the top slab which is broken into 55 members. The remainders of the
sheets in the CALCULATIONS group perform similar operations where the data from this
CALCULATIONS group is then incorporated into the member capacity check and used to
determine the rating factor or Margin of safety at each live load step and the controlling
(minimum) value for each element is summarized in the RESULT SUMMARY group. The
calculation spreadsheets shall not be used or maodified by any user.

3.5. Reference or Data File Sheets

The REFERENCE or DATA FILE group consists of a large database divided into two
subcategories of longitudinal and transverse directions. In each subcategory, the database is
further divided into two smaller groups — Permanent Loading and Live Load Loading.

3.5.1 Longitudinal Direction

The Permanent Load group for longitudinal direction consists of 7 sheets. Loadings that
are considered in the permanent load group include the dead load, superimposed dead
load, load due to creep and shrinkage, post-tensioning load, uniform temperature load,
load due to temperature gradient, and future wearing surface if application. All of these
loads are from T-187 models. The structure is defined such that the X-axis is parallel to
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the longitudinal axis of the deck. For this group of loadings, each sheet provides the axial
force, shear in the Y direction, moment, top stress and bottom stresses for each segment
along the bridge.

The live loads are also from T-187 models. 4 lanes of traffics using standard HS are used
for inventory rating while only 3 lanes of traffics using standard HS are used for operating
rating. For this group of loadings, envelope (maximum and minimum values) of the axial
force, shear in the Y direction, moment, top stress and bottom stresses are provided for
each segment along the bridge.

The live loads for permit vehicle rating with and without current traffic are handled
differently and the live load generation takes place in two steps. First, influence matrices
are generated from T-187 models. Then the spreadsheet takes the user-defined load
configuration and moves it across the bridge in the specified increments. Each incremental
movement causes a live load case to be generated. This live load case consists of a set of
concentrated point loads acting at the grid points on the live load influence surface. These
loads are then multiplied by the live load influence surface coefficients to get the final live
load for each structural element considered. The INFLUENCE MATRIX group for
longitudinal direction consists of 4 sheets. The INFLUENCE MATRIX group sheets are the
live load influence surfaces created from the 100-kip unit load. The “Permit LL Mom”
sheet contains the moment influence surface for each segment along the bridge.

Likewise, the “Permit LL Shear” sheet contains the shear influence surface in the Y
direction for each segment along the bridge. The “Permit LL Top Stress” sheet contains
the top stress influence surface for each segment along the bridge, and so forth. These
sheets in the INFLUENCE MATRIX group contain the results from the T-187 model and
should not to be modified.

3.5.2 Transverse Direction

Section near the pier (deep) and at the midspan (shallow) are considered when performing
the transverse analysis on models using T-187 and 3D LARSA.

The results due to the permanent loading applied to each segment are separated into two
workbooks where each workbook consists of 5 sheets. The “axial” sheet contains the
axial force due to the permanent loading group. The “Shear Y” sheet contains the shear in
the Y direction due to the permanent loading group and so forth. The loadings that are
considered in the permanent load group include the dead load, superimposed dead load,
post-tensioning load, and future wearing surface if applies. All of these loads are from T-
187 two dimensional frame models. The X-axis is transverse to the bridge deck and Y-
axis is in the vertical direction.

The live loads for inventory and operating rating using standard HS loading are from
LARSA models. The transverse position of the vehicle is not defined in the excel
spreadsheet for these two ratings. Instead, a set of calculations has been conducted to
generate the envelope by varying vehicle positions in the transverse direction. For this
group of loadings, the envelope (maximum and minimum values) of the moment is
provided at each segment along the top slab. The X-axis is parallel to the longitudinal axis
of the deck, Y-axis is set transverse to the bridge deck and the Z-axis is in the vertical
direction.
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The live loads for permit vehicle rating with or without concurrent traffic are handled
differently and the live load generation takes place in two steps. First, influence matrices
are generated along the top slab from 3D LARSA model. On the other hand, the
spreadsheet takes the user-defined load configuration and converts into the grid points
that were used in the influence matrix. This live load case consists of a set of concentrated
point loads acting at the grid points on the live load influence surface. These loads are
then multiplied by the live load influence surface coefficients to get the final live load for
each structural element considered. The INFLUENCE MATRIX group for transverse
direction consists of two workbooks (one for deep section while another for shallow
section) where each workbook consists of 57 sheets. The INFLUENCE MATRIX group
sheets are the live load influence surfaces created from the 1 kip unit load. Each
worksheet represents the live load influence surface along a point of the top slab. These
sheets in the INFLUENCE MATRIX group contain the results from the 3D LARSA model
and they should not be modified by the user.
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4.0 LOAD RATING PROCEDURES

41 Overview

The Load Rating utility is capable of performing an inventory rating on standard HS
loading, an operating rating on standard HS loading, and a permit rating on user defined
vehicles with or without one lane of adjacent normal traffic.

When performing a permit rating, the input is a combination of wheel loads and axle
spacing associated with the vehicle to be evaluated. Furthermore, the user is able to re-
evaluate the overload vehicle by limiting the speed of the vehicle and therefore reducing
transverse impact of the vehicle or re-position it by relocating transversely.

4.2 Procedures for Permit Evaluation (a user-defined vehicle)

Step 1-
Step 2 -

Step 3a -

Step 3b -

Step 4 -

Step 5 -

Step 6 -

Step 7 -

Step 8 -

2018_Final Draft.docx

Open “Load_rate_control.xIs” workbook
Navigate to the “User Input” tab

Enter the PGL offset value of the reference wheel line in cell C14. The
distance from PGL is identified on Figure 2-1 and in the cross sections
showing the traffic patterns in Section 1 of this manual. The reference
wheel line is wheel line “A” in the spreadsheet which is described on row
18

Enter the “Y” value in cell C13 if the user would like to include one lane of
adjacent normal traffic together with permit truck. “Y” is the distance
between transverse position of the vehicle’s wheel between normal traffic
(HS25 truck) and the permit truck defined in Step 3a. Wheel load pattern
and the configurations on the bridge can be seen from two graphics in
“User Input” tab.

Enter the wheel loads in cells C18...AA25. Axles are in columns.
Transverse wheel lines on each axle are in rows.

Put the axle distances from the reference wheel in D16...AA16. The axle
distances represent the total distance to the reference wheel; not the
distance to the adjacent axle.

Put the wheel line offsets from the reference wheel in A19...A25. Similar
to the axle distances, the wheel line offsets are the total distance to the
reference wheel, not the distances to the adjacent wheel line.

If applicable, enter the future wearing surface load or any other additional
superimposed dead load in cell E36.

Specify a ‘3" in cell E39 for rating type as Permit Rating.
Specify the impact factor for longitudinal direction in cell E34 and for
transverse direction in cell E35.
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Step 9a -
Step 9b -

Step 9b -

Step 10 -

Step 11-

Step 12 -
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Specify a “1” in cell E42 as the number of lanes loaded for Permit Rating.
Specify a “0” in cell E45 if the bridge is rated only with the permit truck.

Specify a “1” in cell E45 if the bridge is rated with permit truck
concurrently with one lane of adjacent normal traffic.

The macro can be executed by “Run Load Rating Evaluation”.

It takes a few minutes for the macro to process the data and spit out the
outputs for permit truck without adjacent normal traffic. But for permit
truck with adjacent normal traffic will take much longer time than without
it. The more axles the permit truck has, the more time is needed to run
the Macro in the rating spreadsheet. When the macro was completed, a
message box will pop out informing the program is finished processing
the results. When it completes, click on the “Long result summary” tab to
check on the rating factor on the longitudinal analysis. For the rating
factor on the transverse analysis, click on the “Trans result summary” tab.
For controlling rating factor, see “RatingSummary” tab.

A rating factor less than 1.0 indicates that this vehicle cannot safely pass
over the bridge with the defined conditions (such as the transverse
position of the vehicle’s wheels or the impact factor). The user can further
try to shift the vehicle in the transverse direction of the bridge to reduce
the impact if transverse rating is controlling. Also, by specifying a lower
travel speed with police escort, a lower impact factor can be used.

4.3. Procedures for Inventory Rating (Standard HS Loading)

Step 1 -
Step 2 -

Step 3 -

Step 4 -

Step 5 -

Step 6 -

Step 7 -
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Open “Load_rate_control.xIs” workbook
Navigate to the “User Input” tab

If applicable, input the future wearing surface load or any other additional
superimposed dead load in cell E36.

Specify a ‘1’ in cell E39 for rating type to indicate inventory rating for
standard HS loading.

Specify a “4” in cell E42 as the number of lanes loaded for inventory
rating. On standard HS loading.

The macro can be executed by hitting the button that said, “Run Load
Rating Evaluation”.

It takes a few minutes for the macro to process the data and spit out the
outputs. When the macro was completed, a massage box will pop out
informing the program is finished processing the results. When it
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Step 8 -
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completes, click on the “Long result summary” tab to check on the results
on longitudinal analysis and the “Trans result summary” tab to check on
the results on transverse analysis. For controlling rating, see
“RatingSummary” tab.

The rating factor are multiplied internally in the macro by the tonnage of
the vehicle or the HS loading used to generate the L+l forces to arrive at
the HS rating and the tonnage ratings. Noted that the impact due to HS
loading for the longitudinal analysis is set as the same as original design
and transverse analysis is 0.3.

4.4. Procedures for Operating Rating (Standard HS Loading)

Step 1 -
Step 2 -

Step 3 -

Step 4 -

Step 5 -

Step 6 -

Step 7 -

Step 8 -

Note:
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Open “Load_rate_control.xIs” workbook
Navigate to the “User Input” tab

If applicable, input the future wearing surface load or any other additional
superimposed dead load in cell E36.

Specify a “2” in cell E39 for rating type to indicate operating rating for
standard HS loading.

Specify a “3” in cell E42 as the number of lanes loaded for operating
rating on standard HS loading.

The macro can be executed by hitting the button that said, “Run Load
Rating Evaluation”.

It takes a few minutes for the macro to process the data and provide the
results. When the macro was completed, a massage box will pop out
informing the program is finished processing the results. When it
completes, click on the “Long result summary” tab to check on the results
on longitudinal analysis and the “Trans result summary” tab to check on
the results on the transverse analysis. For controlling rating, see
“RatingSummary” tab.

The rating factor are multiplied internally in the macro by the tonnage of
the vehicle or the HS loading used to generate the L+l forces to arrive at
the HS rating and the tonnage ratings. Noted that the impact due to HS
loading for the longitudinal analysis is set as the same as original design
and transverse analysis is 0.3.

This spreadsheet will activate with the “Run Load Rating Evaluation”
button.
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5.0 INTERPRETATION OF RESULTS AND WORKED EXAMPLES

For permit evaluation, the Summary Tables found in the “Result Summary” sheets list all of the
critical members, and the different type of rating factors for each member being checked. The
lowest rating factor of bridge can be found at cell D7 in the "RatingSummary” tab. If the rating
factor is less than 1.0, which is a “Not Adequate” rating, it indicates that the structure cannot
safely carry the proposed loading.

If a “Not Adequate” rating is found for the structure, measures can be taken to increase the
Margin of Safety. One such measure would be to shift the vehicle transversely if the bridge is
controlled by transverse rating. The second option would be to reduce the permit truck impact
factor by lowering the permit vehicle speed. A third option would be to use a different vehicle to
carry the load. By distributing the load with more axles, it may be possible to carry the same
proposed load.

5.1 Example 1 - Permit Evaluation for a User-Defined Vehicle without Adjacent
Normal Traffic

This example is for the permit evaluation of a user-defined vehicle without adjacent normal
traffic. The permit vehicle weighted 550 kips consists of 8 axles with 5 wheels per axle. Refer to
Figure 5-1 for the wheel load pattern and the vehicle’s transverse position on the bridge. The
travel speed of the vehicle is at their normal speed, which means the impact factor on the
transverse direction is 0.30. The future wearing surface has not been placed yet (0.0 kip/ft? for
future wearing surface load). The “User Input” sheet can be found in Table 5-1. Two graphics
in “User Input” sheet shows patterns and configuration of vehicle’s wheels on the bridge deck. It
helps user to visualize wheel positions of the trucks on the bridge.

15K

15K

7
L
b

= =

_'4. 15k 15# 13K 3K
_ii. 15K - 15k
Figure 5-1 Permit (User Defined) Wheel Configurations for Example 1
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Table 5-1 User Input Sheet for Permit Vehicle Rating for Example 1
(w/o adjacent normal traffic)

Project: Jeremiah Morrow Bridge Load Rakng Performed on: 410/2018 18:10
Rating type:  Permit Truck without adjacent nomal traffic

& Pueit Treck
o dlt
UserInpt Dt Col e in Bold and e m
ser input Uata Lell Are in Soid and Ret
D unlock password
Arewheels o vehicestepoutsice o Bamer Curk?  [They ae inside bamier curts. o s good !
wheel [oad definition for user-defined vehicle
{0 need to nput data  daing inventory o operating rating Using H3 load configurai
: -
b liioleisat kil b WA [input MIA" @ Cell 13 Disance (-t mim.) fom the frs Lk mast whesl lad o cument HS25 tuck o as right most whes!load ofpemit uck.For o curent oad, settobe "N R L R N
D pgl - Distance from PGL ffor permit ruck) ABOOR  |Thisistheleft most wheel (A) of Permit Truck - away from irafic drection, positive & to the right
2 3 7 8 & 10 11 12 13 14 15 19 17 18 i 2 bl 2 7 24 2
T - 30 posian LS TR L O S O3 O 3
O~ whesl postion 1 2 3 4 5 8 1 8 ] 10 1" 12 13 1 15 18 1 18 18 2 bl z b} ) %
(5 B HIT T30 Kips T50kps | 150kps] 150Kps | 150 Kips| 150 Kips| 150 Kips
N 8 50kips 150 kips 130kips |150kips| 150kips | 150kips | 150 kips| 150 kips
800t c 50kips 150 kips 130kips |150kips| 150kips | 130kips | 150 kips | 150 kips
13001 D 50kips 150 kips 150kps |150kips| 150kips | 150 kips | 150 kips | 15.0 kips
1600R E 50kips 150 kips 130kips |15.0kips| 150kips | 150kps | 150 kips | 150 kips
F
G
H
‘e EValUaUon 5 erOMIed Lsig operatng criena
Permit Evaluation is performed using operating criteria
User Input b Wen
Factor F‘
IMPACT, long =| 015 note: only specity imj rpermit load case | M
IMPACT. trans =| 3 Jfor standard vehicle, impact is calculated as per AASHTO for longitudinal, always 0.3 for transverse \
FLTURE WEARING SURFACE (bE'F ] k AvE
W
O FIND INVENTORY RATING, INPUT 1] _Rating type
TOFIND OPERATING RATING INFUT 7| 3 [Permit Evaulation r\ j W
TOFIND PERMT EVALUATION, INPUT 3] / |
" s
FOR INVENTORY OR OPERATING RATING, 1 [Number of lanes loaded must be 1 for permit
ENTER THE NUMBER OF LANES LOADED) -
Whesl
NUMBER OF LANE OF ADJACENT NCRMAL TRAFFIC CURRENT WITH PERMIT TRUCK. 0 (0" for Inventory & Operating Rating as well as no cument load with permit fruck. "1" forone lane of cumrent load with permit fruck) | \I g
Permit Truck without adjacent normal traffic L/f‘ v -
1
Tt o
NEEEEEE
|
I
nnnnnnn T

__—~ TRAFFIC DIRECTION

—_—

In this example, the controlling rating factor is 1.45 shown in Table 5-2. The longitudinal and
transverse “Result Summary” sheets can be found in Tables 5-3 and 5-4, respectively. The
minimum Rating Factor in the longitudinal direction is 1.75 for serviceability, based on principal
tensile stress in the webs. The minimum Rating Factor in the transverse direction is 1.92 for the
shallow section, and 1.45 for the deep section, both based on top slab minimum stress. The
bridge is safe for the passing of this vehicle.
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Table 5-2 Summary Results for Permit Vehicle Rating for Example 1

(w/o Adjacent Normal Traffic)

Project: Jeremiah Morrow Bridge

Rating Type: Permit Truck without adjacent normal traffic

4 Permit Truck

LA i Ao
Load Rating Performed on: ~ 4/10/2018 16:10
3 X + Adjacent
No of Axles of Permit Vehicles= 8 n.)des Traffic
Total wheel load for permit vehicl .
Rating Factos peckEd
- - == Deck Edge
=—PGL =—CL OF BR
Wheel load definition for user-defined vehicle
Distance of Left most wheel of cumrent HS25 . . . A
1o ight most whes! of Permit Truck HIA Distance from the first Left most wheel load of current H325 truck to last right most wheel load of permit truck. For no current load, set to be "N
D_pgl - Distance from PGL (for permit fruck) 16,00 ft  [this is the left most wheel (A) of Permit Truck - away from traffic direction, positive is to the right
IDa - axis position 0.00 ft 6.00 ft 16,00 ft ft 36.00ft 46.00ft S600f  €600f
Dw - wheel position 1 2 3 4 5 6 7 8 9 10 ikl 12 13 14 13 16 17 18 19 il n i) 2 %
n00ft A S0kps | 150kps | t50kis | 15.0kips | 150kps | 50kips | 150kps | 150kips
B S0kps | 150kps | t50kips | 50kips | 150kps | 50kips | 150kps | 150kips
C S0kips | 150kps | 150kips | 50kips | 150kps | 50kips | 150kps | 150kips
D S0kips | 150kps | 150kips | 50kips | 150kps | 50kips | 150kps | 150kips
E 50kps | 150kps | 150kips | 150kips | 150kps | 150kips | 150kps | 150kips
F
G
H
Permit Evaluation is performed using operating criteria
Factor
IMPACT leng = 0.15  |note: only specify impact for permit load case
IMPACT, trans = 0.3 for standard vehicle, impact is calculated as per AASHTO for longitudinal, always 0.3 for transverse
FUTURE WEARING SURFACE (Ibft')= 0
TO FIND INVENTORY RATING, INPUT *1" Rating type
TO FIND OPERATING RATINGINPUTZ 3 [Permit Evaulation
TO FIND PERMIT EVALUATION, INPUT '3
FOR INVENTORY OR OPERATING RATING, 1 |Number of lanes loaded must be 1 for permit
ENTER THE NUMBER OF LANES LOADED
NUMBER OF LANE OF ALLACENT NORMAL TRAFFIC CURRENT WITHSERNT TRUGK. 0 for Inventory & Operating Rating as well as no current load with permit truck. "1" for one lane of cumrent load with permit truck)
Permit Truck without adjacent normal traffic
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(w/o Adjacent Normal Traffic)

project: [Jeremiah Morrow Bridge | |
rating type: |[Permit Truck without adjacent normal traffic
| | | |
summary of rating in the longitudinal direction
2 3 4 5 5] 7 g 9 10
Minimum Rating Factor In Longitudinal
LOCATION OF MEMBER WITH MIHIMUM
Rating Factor
1.75 Web Principle Stress Controls
Rating Factor on Load Rating
Hating Factor
NODE service condition strength check
top top bottom | bottom web
siress stress stress stress principle | moment | moment web
max min max min stress max min shear
SUMIMary 4,00 3.60 3.94 1.98 1.75 2.80 3.45 3.90
99 4.00 4.00 4.00 4.00
100 4.00 4.00 4.00 4.00
100 4.00 4.00 4.00 4.00 4.00 4.00
101 4.00 4.00 1.75 4.00 4.00 4.00
101 4.00 4.00 4.00 4.00 1.75 4.00 4.00 4.00
102 4.00 4 .00 4.00 4.00 3.35 4.00 400 4.00
102 4.00 4.00 4.00 4.00 3.35 4.00 4.00 4.00
103 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
103 4.00 4 .00 4.00 3.87 4.00 4.00 400 4.00
104 4.00 4.00 4.00 3.26 4.00 4.00 4.00 4.00
104 4.00 4.00 4.00 227 4.00 3.15 4.00 4.00
105 4.00 4 .00 4.00 2.30 4.00 345 400 4.00
105 4.00 4.00 4.00 2. 4.00 3.00 4.00 4.00
106 4.00 4.00 4.00 2.3 4.00 3.55 4.00 4.00
106 400 4 .00 4.00 2.2 400 3.35 400 400
107 4.00 4.00 4.00 212 4.00 3.25 4.00 4.00
107 4.00 4.00 4.00 223 4.00 3.25 4.00 4.00
108 4.00 4.00 4.00 2.28 4.00 3.40 4.00 4.00
108 4.00 4.00 4.00 2.55 4.00 3.55 4.00 4.00
109 4.00 4.00 4.00 273 4.00 4.00 4.00 4.00
109 4.00 4.00 4.00 3.38 4.00 4.00 4.00 4.00
110 4.00 4.00 4.00 3.56 4.00 4.00 4.00 4.00
110 400 400 400 4.00 400 4.00 400 400
111 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
111 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
112 400 400 400 4.00 400 4.00 400 400
112 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
113 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
113 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
114 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
114 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
115 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
115 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
116 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
116 4.00 4 .00 4.00 4.00 4.00 4.00 400 4.00
117 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
117 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
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Continuous Table 5-3 Longitudinal Results for Permit Vehicle Rating for Example 1
(w/o Adjacent Normal Traffic)

Rating Factor on Load Rating
Rating Factor
NODE service condition strength check
top top bottom | bottom web
stress stress stress stress principle | moment | moment web
max min max min stress max min shear

118 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
203 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
204 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
204 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
205 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
205 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
206 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
206 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
207 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
207 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
208 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
208 4.00 4.00 4.00 4.00 3.85 4.00 4.00 4.00
209 4.00 4.00 4.00 4.00 3.65 4.00 4.00 4.00
209 4.00 4.00 4.00 4.00 3.40 4.00 4.00 4.00
210 4.00 4.00 4.00 4.00 3.50 4.00 4.00 4.00
210 4.00 4.00 4.00 4.00 3.10 4.00 4.00 3.95
211 4.00 4.00 4.00 4.00 3.30 4.00 4.00 4.00
211 4.00 4.00 4.00 4.00 285 4.00 4.00 4.00
212 4.00 4.00 4.00 4.00 3.25 4.00 4.00 4.00
212 4.00 4.00 4.00 4.00 3.05 4.00 4.00 4.00
213 4.00 4.00 4.00 364 3.60 4.00 4.00 4.00
213 4.00 4.00 4.00 287 3.50 4.00 4.00 4.00
214 4.00 4.00 4.00 281 4.00 4.00 4.00 4.00
214 4.00 4.00 4.00 248 4.00 4.00 4.00 4.00
215 4.00 4.00 4.00 2.63 4.00 4.00 4.00 4.00
215 4.00 4.00 4.00 2.40 4.00 4.00 4.00 4.00
216 4.00 4.00 4.00 284 4.00 4.00 4.00 4.00
216 4.00 4.00 4.00 2.65 4.00 3.95 4.00 4.00
217 4.00 4.00 4.00 2.28 4.00 3.65 4.00 4.00
217 4.00 4.00 4.00 222 4.00 3.95 4.00 4.00
218 4.00 4.00 4.00 212 4.00 3.00 4.00 4.00
218 4.00 4.00 4.00 2.07 4.00 3.40 4.00 4.00
219 4.00 4.00 4.00 247 4.00 3.80 4.00 4.00
219 4.00 4.00 4.00 2.52 4.00 3.85 4.00 4.00
220 4.00 4.00 4.00 245 4.00 4.00 4.00 4.00
220 4.00 4.00 4.00 2.64 4.00 4.00 4.00 4.00
221 4.00 4.00 4.00 2.8 4.00 4.00 4.00 4.00
221 4.00 4.00 4.00 3.13 4.00 4.00 4.00 4.00
22 4.00 4.00 4.00 3.29 4.00 4.00 4.00 4.00
22 4.00 4.00 4.00 3.95 4.00 4.00 4.00 4.00
223 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
223 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
224 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
224 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
225 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
225 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
226 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
226 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
227 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
227 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
228 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
228 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
229 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
229 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
230 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
230 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
231 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
231 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
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r@w Project WAR-71-14.20
~w”/  Jeremiah Morrow Bridge

Continuous Table 5-3 Longitudinal Results for Permit Vehicle Rating for Example 1
(w/o Adjacent Normal Traffic)

Rating Factor on Load Rating
Rating Factor
NODE service condition strength check
top top bottom | bottom web
stress stress stress stress principle | moment | moment web
max min max min stress max min shear

232 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
303 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
304 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
304 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
305 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
305 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
306 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
306 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
3T 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
o7 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
308 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
308 4.00 4.00 4.00 4.00 3.90 4.00 4.00 4.00
309 4.00 4.00 4 .00 4.00 3.70 4.00 4.00 4.00
309 4.00 4.00 4.00 4.00 3.50 4.00 4.00 4.00
310 4.00 4.00 4.00 4.00 3.55 4.00 4.00 4.00
3o 4.00 4.00 4.00 4.00 3.20 4.00 4.00 4.00
31 4.00 4.00 4 .00 4.00 340 4.00 4.00 4.00
311 4.00 4.00 4 00 4.00 3.10 4.00 4.00 4.00
312 4.00 400 4 00 4.00 345 4.00 4.00 4.00
2 4.00 4.00 4 .00 3858 3.25 4.00 4.00 4.00
33 4.00 4.00 4 .00 3.39 3.90 4.00 4.00 4.00
3 4.00 400 400 2.81 3.80 4.00 4.00 4.00
4 4.00 4.00 4 .00 255 4.00 4.00 4.00 4.00
34 4.00 4.00 4.00 227 4.00 4.00 4.00 4.00
3s 4.00 4.00 400 2.30 4.00 4.00 4.00 4.00
35 4.00 4.00 4 .00 2.14 4.00 4.00 4.00 4.00
316 4.00 4.00 4.00 2.44 4.00 3.80 4.00 4.00
316 4.00 4.00 4.00 2.3 4.00 3.65 4.00 4.00
T 4.00 4.00 4.00 2.06 4.00 3.40 4.00 4.00
T 4.00 4.00 4.00 1.98 4.00 3.30 4.00 4.00
38 4.00 4.00 400 2.07 4.00 3.35 4.00 4.00
318 4.00 4.00 4 .00 2.06 4.00 3.30 4.00 4.00
39 4.00 4.00 4.00 2.45 4.00 3.75 4.00 4.00
319 4.00 4.00 4.00 2.51 4.00 3.80 4.00 4.00
320 4.00 4.00 4.00 2.4 4.00 4.00 4.00 4.00
320 4.00 4.00 4.00 2.55 4.00 4.00 4.00 4.00
321 4.00 4.00 4.00 2.64 4.00 4.00 4.00 4.00
Ky 4.00 4.00 4 .00 295 4.00 4.00 4.00 4.00
322 4.00 4.00 400 3.27 4.00 4.00 4.00 4.00
322 4.00 4.00 4.00 3.81 4.00 4.00 4.00 4.00
323 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
323 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
324 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
324 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
325 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
325 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
326 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
326 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
327 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
37 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
328 4.00 400 4 .00 4.00 400 4.00 4.00 4.00
328 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
329 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
329 4.00 400 400 4.00 4.00 4.00 4.00 4.00
330 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
330 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
331 4.00 400 4 00 4.00 4 .00 4.00 4.00 4.00
31 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
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r@w Project WAR-71-14.20
~w”/  Jeremiah Morrow Bridge

Continuous Table 5-3 Longitudinal Results for Permit Vehicle Rating for Example 1
(w/o Adjacent Normal Traffic)

Rating Factor on Load Rating
Rating Factor
NODE service condition strength check
top top bottom | bottom web
stress stress stress stress principle | moment | moment web
max min max min stress max min shear

33z 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
403 4.00 4.00 304 4.00 4.00 4.00 4.00 4.00
404 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
404 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
405 4.00 Ry 396 4.00 4.00 4.00 4.00 4.00
405 4.00 4.00 398 4.00 4.00 4.00 4.00 4.00
406 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
406 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
407 4.00 4.00 4 .00 4.00 4.00 400 4.00 4.00
407 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
408 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
408 4.00 4.00 400 4.00 3.60 4.00 4.00 4.00
409 4.00 4.00 400 4.00 3.40 4.00 4.00 4.00
405 4.00 4.00 400 4.00 315 4.00 4.00 4.00
410 4.00 4.00 400 4.00 3.20 4.00 4.00 4.00
410 4.00 4.00 400 4.00 285 4.00 4.00 3.90
411 4.00 4.00 400 4.00 3.00 4.00 4.00 4.00
411 4.00 4.00 4 .00 4.00 270 4.00 4.00 3.85
412 4.00 4.00 4 .00 4.00 295 4.00 4.00 4.00
412 4.00 4.00 4 .00 4.00 275 4.00 4.00 4.00
413 4.00 4 00 4 00 3 96 3.30 4.00 4 00 400
413 4.00 4.00 400 325 3.20 4.00 4.00 4.00
414 4.00 4.00 400 3.07 4.00 4.00 4.00 4.00
414 4.00 4.00 400 2.75 4.00 4.00 4.00 4.00
415 4.00 4.00 400 2.70 4.00 4.00 4.00 4.00
415 4.00 4.00 400 2.50 4.00 4.00 4.00 4.00
416 4.00 4.00 4.00 2.73 4.00 4.00 4.00 4.00
416 4.00 4.00 400 2.58 4.00 3.80 4.00 4.00
417 4.00 4.00 400 217 4.00 3.50 4.00 4.00
417 4.00 4.00 400 2.12 4.00 345 4.00 4.00
418 4.00 4.00 400 2.06 4.00 3.40 4.00 4.00
418 4.00 4.00 400 2.02 4.00 335 4.00 4.00
419 4.00 4.00 400 236 4.00 375 4.00 4.00
419 4.00 4.00 4 .00 243 4.00 385 4.00 4.00
420 4.00 4.00 4 .00 216 4.00 400 4.00 4.00
420 4.00 4.00 400 2.35 4.00 4.00 4.00 4.00
421 4.00 4.00 400 2.35 4.00 4.00 4.00 4.00
421 4.00 4.00 400 2.63 4.00 4.00 4.00 4.00
422 4.00 4.00 4.00 2.86 4.00 4.00 4.00 4.00
422 4.00 4.00 400 3.35 4.00 4.00 4.00 4.00
423 4.00 4.00 400 3™ 4.00 4.00 4.00 4.00
423 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
424 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
424 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
425 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
425 4.00 4 00 4 00 4.00 400 4.00 4 00 400
426 4.00 4 00 4 00 4.00 400 4.00 4 00 400
426 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
427 4.00 4.00 4 .00 4.00 4.00 4.00 4.00 4.00
427 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
428 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
428 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
425 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
425 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
430 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
430 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
431 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
431 4.00 4.00 400 4.00 4.00 4.00 4.00 4.00
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r@w Project WAR-71-14.20
~w”/  Jeremiah Morrow Bridge

Continuous Table 5-3 Longitudinal Results for Permit Vehicle Rating for Example 1
(w/o Adjacent Normal Traffic)

Rating Factor on Load Rating
Rating Factor
NODE service condition strength check
top top bottom | bottom web

siress stress stress stress principle moment | moment web

max min max min stress mMax min shear

432 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
o03 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
S04 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
o04 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
505 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
o055 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
SD6 4.00 4.00 400 4.00 4.00 400 4.00 4.00
SD6 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
s07 4.00 400 400 400 4.00 400 4.00 4.00
o07 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
o08 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
S0B8 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
o099 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
509 4.00 4.00 4.00 4.00 375 4.00 4.00 4.00
510 4.00 4.00 4.00 4.00 3.85 4.00 4.00 4.00
510 4.00 4.00 400 4.00 345 400 4.00 4.00
511 4.00 4.00 4.00 4.00 3.70 4.00 4.00 4.00
511 4.00 4 00 400 400 3.35 400 400 4.00
512 4.00 4.00 4.00 4.00 375 4.00 4.00 4.00
212 4.00 400 4.00 4.00 345 4.00 4.00 4.00
513 4.00 400 400 3.60 4.00 400 4.00 4.00
213 4.00 400 4.00 3.06 4.00 4.00 4.00 4.00
514 4.00 400 4.00 2.82 4.00 400 4.00 4.00
214 4.00 4.00 4.00 2.58 4.00 4.00 4.00 4.00
515 4.00 4.00 4.00 2.62 4.00 4.00 4.00 4.00
515 4.00 4.00 4.00 2.54 4.00 4.00 4.00 4.00
516 4.00 4.00 4.00 2.85 4.00 3.90 4.00 4.00
516 4.00 4.00 4.00 2.83 4.00 3.90 4.00 4.00
517 4.00 400 400 252 4.00 3.60 4.00 4.00
517 4.00 4.00 4.00 2.48 4.00 3.55 4.00 4.00
518 4.00 4.00 4.00 2.53 4.00 3.95 4.00 4.00
518 4.00 4.00 4.00 2.54 4.00 3.60 4.00 4.00
218 4.00 4.00 4.00 2.58 4.00 3.95 4.00 4.00
519 4.00 4.00 4.00 3.07 4.00 4.00 4.00 4.00
520 4.00 4.00 4.00 2.90 4.00 4.00 4.00 4.00
520 4.00 4.00 400 3.37 4.00 400 4.00 4.00
521 4.00 4.00 4.00 3.33 4.00 4.00 4.00 4.00
521 4.00 400 400 400 4.00 400 4.00 4.00
522 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
222 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
523 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
223 4.00 400 4.00 4.00 4.00 4.00 4.00 4.00
524 4.00 400 4.00 4.00 4.00 400 4.00 4.00
524 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
525 4.00 4 00 400 400 4.00 400 400 400
525 4.00 400 4.00 4.00 4.00 4.00 4.00 4.00
526 4.00 4 00 400 400 4.00 400 400 4.00
526 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
527 4.00 400 400 400 4.00 400 4.00 4.00
527 4.00 4.00 4.00 4.00 4.00 4.00 345 4.00
528 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
528 4.00 3.81 4.00 4.00 4.00 4.00 4.00 4.00
229 4.00 367 4.00 4.00 4.00 4.00 4.00 4.00
529 4.00 3.60 4.00 4.00 4.00 4.00 4.00 4.00
530 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
603 4.00 4.00 400 4.00 4.00 400 4.00 4.00
G604 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
G04 4.00 400 400 400 4.00 400 4.00 4.00
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r’é\ Project WAR-71-14.20
N Jeremiah Morrow Bridge

Continuous Table 5-3 Longitudinal Results for Permit Vehicle Rating for Example 1
(w/o Adjacent Normal Traffic)

Rating Factor on Load Rating
Rating Factor
MODE service condition strength check
top top bottom | bottom web

stress stress stress stress principle [ moment | moment web

max min s min stress iax i shear

B05 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
G05S 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
606 400 4.00 4.00 4.00 4.00 400 4.00 4.00
E0E 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
G0T 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
607 4.00 4.00 4.00 4.00 4.00 400 4.00 4.00
E08 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
608 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
609 4.00 4.00 4.00 4.00 4.00 400 4.00 4.00
609 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
610 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
610 4.00 4.00 4.00 4.00 4.00 400 4.00 4.00
B11 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
G11 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
612 4.00 4.00 4.00 4.00 4.00 400 4.00 4.00
612 4.00 4.00 4.00 3.39 4.00 4.00 4.00 4.00
613 4.00 4.00 4.00 293 4.00 365 4.00 4.00
613 400 400 4.00 271 400 365 400 4.00
GE 400 400 4.00 245 400 285 400 4.00
GE 4.00 400 4.00 255 4.00 315 4.00 4.00
B15 400 400 4.00 253 400 280 400 4.00
B15 400 400 4.00 1M 400 350 400 4.00
616 4.00 400 4.00 3.30 4.00 370 4.00 4.00
B16 400 4.00 4.00 4.00 4.00 400 4.00 4.00
B17 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
17 4.00 4.00 4.00 4.00 4.00 400 4.00 4.00
700 400 400 4.00 400 400 400 400 4.00
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Project WAR-71-14.20
Jeremiah Morrow Bridge

Table 5-4 Transverse Results for Permit Vehicle Rating for Example 1
(w/o Adjacent Normal Traffic)

project: Jeremiah Momow Bridge
rating type: Permit Truck without adjacent normal traffic

Summary of rating in the transverse direction

Load Rating Besult Transverse
Minirurn Rating Factor In Tranaverss Minimum Rating Facior In Transverse
LOCATION OF MEMBER WITH MINIMUM LOCATION OF MEMBER WITH MINIMUM
Rating Factor Rating Facor
1.45 Top Stress Conmis 1.32 Top Siress Contmis
Rating Factor of Indivioual Mambers Rafing Factor of Indiviodual Members
Rating Factor at Top 5lab on Desp Section Raking Factor at Top 5lab on Shallow Seciion
Flate £ sernvice conditicn srength check Plats & service condldon sirength check
top top bofiom | boftom top botiom] botfom
siress | stress siress | siress | moment| moment siress | top siress | sfress | stress | momeant | moment
e min max min max min max min max | min max min

BUmmary 400 TA% 200 TET el 14 0 summary 400 T3Z X -5 | 3= 350
1 4.00 200 4.00 400 400 400 1 4.00 400 400 400 4.00 4.00
z 400 4.00 400 400 4.00 4.00 z 4,00 4.00 400 400 4.00 4.00
3 4.00 200 4.00 400 400 400 3 4.00 400 400 400 4.00 4.00
4 4.00 200 4.00 400 400 400 4 4.00 400 400 400 4.00 4.00
S 4.00 3.56 4.00 400 400 400 S 4.00 3.55 400 400 4.00 4.00
& 4.00 3.81 4.00 400 400 400 & 4.00 3.81 400 400 4.00 4.00
T 4.00 3.7 4.00 400 400 400 T 4.00 3.7 400 400 4.00 4.00
g 4.00 3.37 4.00 400 400 400 g 4.00 337 400 400 4.00 4.00
a 4.00 3.1 4.00 <00 400 370 a 4.00 an 400 400 4.00 370
i0 4.00 314 4.00 4.00 400 3.55 10 4.00 314 400 400 4.00 3.55
i1 4.00 3.23 4.00 4.00 400 3.50 1 4.00 3.24 400 400 4.00 3.50
12 4.00 3.50 4.00 4.00 400 3.55 12 4.00 3.30 400 400 4.00 3.55
13 400 400 400 4.00 4.00 3.85 13 4.00 4.00 400 400 4.00 385
14 4.00 3.33 4.00 4.00 400 3.2 14 4.00 373 400 400 4.00 3.50
15 400 381 4100 4.00 4.00 3.50 15 4.00 4.00 400 400 4.00 4100
16 4.00 285 4.00 4.00 400 3.2 15 4.00 345 400 400 4.00 370
17 400 3.05 400 4.00 4.00 3.45 17 4.00 3.65 400 400 4.00 400
18 4.00 3.08 4.00 4.00 400 365 13 4.00 NN 400 400 4.00 4.00
19 400 =] 400 4.00 4.00 3.50 13 4.00 a3.74 400 400 4.00 400
20 4.00 274 4.00 4.00 400 375 20 4.00 3.30 400 400 4.00 4.00
Fal 400 2z 400 4.00 4.00 3.45 21 4.00 2.98 400 400 4.00 4.00
22 4.00 1.70 4.00 4.00 400 3.00 2 4.00 225 400 400 4.00 3.90
23 400 1.45 400 4.00 4.00 2.90 23 4.00 1.82 400 400 4.00 3.80
24 4.00 164 4.00 4.00 400 345 24 4.00 213 400 400 4.00 4.00
25 400 1.52 400 4.00 4.00 4.00 25 4,00 2.55 400 400 4.00 4.00
26 4.00 244 4.00 4.00 400 400 25 4.00 3.23 400 400 4.00 4.00
a7 400 3.68 400 4.00 4.00 4.00 v 4,00 4.00 400 400 4.00 4.00
28 4.00 200 4.00 4.00 400 400 28 4.00 400 400 400 4.00 4.00
29 4.00 200 4.00 4.00 400 400 3 4.00 400 400 400 4.00 4.00
20 4.00 200 4.00 4.00 400 400 k) 4.00 400 400 400 4.00 4.00
<] 4.00 200 4.00 4.00 400 400 3 4.00 400 400 400 4.00 4.00
32 4.00 200 4.00 276 400 400 32 4.00 400 400 3.50 4.00 4.00
33 4.00 200 4.00 1.E6 305 400 33 4.00 400 400 243 3.85 4.00
X ] 400 400 400 1.67 270 4.00 34 4.00 4.00 400 2H 3.40 4100
35 4.00 200 4.00 1.62 260 400 35 4.00 400 400 237 3.25 4.00
35 400 400 400 205 245 400 35 4.00 4.00 400 264 4.00 4100
T 4.00 200 4.00 2.3 2325 400 7 4.00 400 400 2588 4.00 4.00
35 400 4.00 400 266 245 4.00 33 4.00 4.00 400 337 4.00 400
-] 4.00 200 4.00 a0 255 400 k] 4.00 400 400 .60 4.00 4.00
40 400 .00 400 3.38 4.00 4.00 40 4.00 4.00 400 400 4.00 400
4 4.00 200 4.00 1.15 0LED 400 41 4.00 400 400 142 0.95 4.00
42 400 4.00 400 1.01 070 4.00 42 4.00 4.00 400 126 0.85 4.00
43 4.00 200 4.00 4.00 400 400 43 4.00 400 400 400 4.00 4.00
44 400 4.00 400 4.00 4.00 4.00 44 4.00 4.00 400 400 4.00 4.00
45 4.00 200 4.00 4.00 400 400 45 4.00 400 400 400 4.00 4.00
45 400 4.00 400 4.00 4.00 4.00 45 4.00 4.00 400 400 4.00 4.00
47 4.00 200 4.00 4.00 400 400 47 4.00 400 400 400 4.00 4.00
43 400 4.00 400 4.00 4.00 4.00 43 4,00 4.00 400 400 4.00 4.00
48 4.00 200 4.00 4.00 400 400 49 4.00 400 400 400 4.00 4.00
=0 4.00 200 4.00 4.00 400 400 ) 4.00 400 400 400 4.00 4.00
= 4.00 200 4.00 4.00 400 400 1| 4.00 400 400 400 4.00 4.00
52 4.00 200 4.00 4.00 400 400 52 4.00 400 400 400 4.00 4.00
x] 4.00 200 4.00 4.00 400 400 53 4.00 400 400 400 4.00 4.00
4 4.00 200 4.00 4.00 400 400 54 4.00 400 400 400 4.00 4.00
=5 4.00 200 4.00 4.00 400 400 55 4.00 400 400 400 4.00 4.00
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r@w Project WAR-71-14.20
~w”/  Jeremiah Morrow Bridge

5.2 Example 2 - Permit Evaluation for a User-Defined Vehicle with One Lane of
Adjacent Normal Traffic

This example is the same as Example except including current normal traffic with permit truck
as shown in Figure 5-2. Therefore, all input data are the same except the following two cells in
“user Input” Tab.

e Cell C13 ="6.00 ft".
It is the distance from the first Left most wheel load of current traffic to last right most
wheel load of permit truck.

e Cell E45 ="1"
It indicates one lane of current traffic is considered together with permit truck. This
load rating tool can only accommodate one lane of current traffic.

The “User Input” sheet can be found in Table 5-5. Two graphics in “User Input” sheet shows
configurations and position of vehicle’'s wheels on the bridge deck. It helps user to visualize
wheel positions of the trucks on the bridge.

In this example, the controlling rating factor is 1.20 shown in Table 5-6. The longitudinal and
transverse “Result Summary” sheets can be found in Tables 5-7 and 5-8, respectively. The
minimum Rating Factor in the longitudinal direction is 1.20 for serviceability, based on principal
tensile stress in the webs. The minimum Rating Factor in the transverse direction is 1.50 for the
shallow section, and 1.28 for the deep section, both based on top slab minimum stress. The
bridge is safe for the passing of this vehicle.

.
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Figure 5-2 Permit (User Defined) Wheel Configurations for Example 2
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Project WAR-71-14.20

Jeremiah Morrow Bridge

Table 5-5 User Input Sheet for Permit Vehicle Rating for Example 2

Project: Jeremiah Morrow Bridge

(with Adjacent Normal Traffic)

Load Feating Performed on: 41072015 16:21

Rating type: Pemmit Truck with one lane of adjacent normal traffic

Bt
L
ek
L
+ g
User Input Data Cell &ra In Bold and Red . -
P
L =L [
ATe whiests of vehiole step outside of Bamer Curb? [rmmlnumamume. Soltls good| |
wheel load definition for user-defined vehicle
yor eratng ring usng g
Disianee o Le? mastWhee!ofcutent KS25 gt —— — ==
most whes! o Pem Tk, ¥ = sk 0K J om te frst L cment H525 most whee! load of pemit fuck. For no current load, setio be “NiA' e pemtote  S0Kpe
~Dliace iom PGL (o pemi ) STEBH_|This s the % most whe ) of Pemit Truc - auay ¥om faffe dieston, pslfve s o he right
H 3 4 5 6 1 g g WM ® @ % 5 % 7 ® W m A B W M B
03~ 306 DOslin [T s00n 600N 26000 300N 40N 560N GeWON
D - tes! posiion 1 o 3 4 5 3 i g ] M 2 [EI S I 1 i L N N | 2 3 u 5
(L & HD TE0hp TE0Kps |150Kps] TS0Kpe | 150KIpe] TS0NIpe] Tad ipn
amn B S0k 15.0kp 150kps |150Kps| 150Kps | 150Kipe | 150KIpe | 150 Kips
s c s0Hp 15.0ps 150kp |150Kps | 150Wps | 150Kipe | 150KIpE | 15 Kips
130k D 50kips 150 kips 150kip |150kips| 130Wpe | 150Kipe | 150kipe | 152 kipa
g 14 E sohp 15.0 ks 150kpe  (150kpa| 150Wps | 150Kipe | 150 11pe | 150 kipa
F
G
H
eI £V Ua0Gn T PEHGeTTeg USng Opraing riera
Permit Evaluation is performed using operating criteria
Aserlopt i
Factor
IMPACT, ong=[ 015 & on Ipac 3 L8
IMPACT, rans = 03 i tod 33 per AASHTO for longitucinal, aiways 0.5 1or trans¥erse
FUTURE WEARING SURFACE (T ] ¥ i
Wi
0 FIND INVENTORY RATING, INPUT1{_Rafin typs |
TOFND CPERATHNGRATNGINPUTZ) & |Permit Evaulation 1 Wit
TO FIND AERMIT EVALUATION, INPUT ¥
o it
FOR INVENTORY OR CPERATWG FATING | 1 [ Numberof mustbe | for permit i
ENTERTHENUVEER OF LAbELODED] K bicod
- & " il
HUMBER OF LANE OF ADJACENT NORMAL TRAFFIC CURRENT WITH PERMIT TRUCK 1 (0" for Inventary & Cperafing Rating as well as no cument load with permit tuck. "1 for one lane of curent load wih permit ruck) | i ;
Permit Truck with one lane of adjacent normal traffic e
o
EEERREn 1
1
XEREEE]
Labdaag B e
— TRAFFIC DIRECTION
[l ok bl b i
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Project WAR-71-14.20
Jeremiah Morrow Bridge

Table 5-6 Summary Results for Permit Vehicle Rating for Example 2
(with Adjacent Normal Traffic)

Project: Jeremiah Morrow Bridge

Rating Type: Permit Truck with one lane of adjacent normal traffic

& Permit Truck

& T . i
Load Rating Performed on: ~ 410/2018 16:21 % G
. : + Adjacent
No of Axles of Permit Vehicles= 8 :n.xles Traffic
Total wheel load for permit vehicle = 550 kips o =
Good i
; i =#-Deck Edge
I L =—CL OF BRIDGE
Wheel load definition for user-defined vehicle
Distance of Left most whee! of current HS25
3 " 5: " it i
o right most wheel of Permit Truck 6.00ft |Distance from the first Left most whee! load of cument HS25 truck to last right most whee! load of permit truck. For no current load, set to be "N/A"
D_pg! - Distance from PGL (for permit truck) 46,00 ft  |this is the left most wheel (A) of Permit Truck - away from traffic dirsction, positive is to the right
D& - ais posttion 0,00 ft 6.00 ft 16.00ft 26.00ft 3600ft 46007t G5600R 6600
Dw - whee! position 1 2 3 4 s [ 7 8 o 10 1 12 13 14 15 16 17 18 19 0 pal 2 i 24 5
D00t A 50kips 150kips | 130kips | 150kips | 1a0kips | 150kips | 130kips | 130kips
3.00 ft B 50%ps 150kips | 130kips | ti0kips | 150kips | 130kips | 130kips | 130kips
c 50%ps 150kps | 130kps | 150kips | 150kips | 150kips | 30kips | 150kips
D 50kps 150kips | 150kips | 150kips | 130kips | 150kips | 10kips | 130kips
E 50kips 150kps | 150kps | 150kips | 150kps | 150kps | 150kips | 150kips
F
G
H

opera

ting criteria

Permit Evaluation is performed using
User Input

IMPACT, long =

IMPACT, trans =

FUTURE WEARING SURFACE (Ibff}=

TO FIND INVENTORY RATING, INPUT '1"
TO FIND OPERATING RATING INPUT
TOFIND PERMIT EVALUATION, INPUT '3"

FOR INVENTORY OR OPERATING RATING,
ENTER THE NUMBER OF LANES LOADED

NUMEER OF LANE OF AINAGENT NORMAL TRAFFIC CURRENT WITH PERMIT TRUCK

Factor
0.15
0.3

0

Rating type
3

note: only specify impact for permit load case
ffor standard vehicle, impact is calculated as per AASHTO for

always 0.3 for transverse

Permit Evaulation

Number of lanes loaded must be 1 for permit

Permit Truck with one lane of adjacent normal traffic
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Table 5-7 Longitudinal Results for Permit Vehicle Rating for Example 2

r@w Project WAR-71-14.20
~w”/  Jeremiah Morrow Bridge

(with Adjacent Normal Traffic)

project: [Jeremiah Momow Bridge | |
rating type: |Pemit Truck with one lane of adjacent normal fraffic
summary of rating in the longitudinal direction
Load Rating Result longitudinal
Minimum Rating Factor In Langiu.ld-inal
LOCATION OF MEMEBER WITH MINIMUM
Rating Factor
120 Web Prnciple Stress Controls
Rating Factor on Load Rating
Rating Factor
|HODE service condition strength check
top o bottom | bottom welb
stress stress stress stress principle moment | moment wel
max min max i stress max min shear
B 3.27 217 220 1.3 1.20 2,00 2.10 2.95
99 4.00 4.00 4 00 4.00
100 4.00 4.00 4.00 4.00 4 00 4.00
100 4.00 4.00 4.00 4.00 4 00 4.00
101 4.00 400 400 4.00 1.20 4. 00 4 00 315
101 4.00 4.00 4.00 4.00 1.20 4.00 4 00 3.15
102 4.00 4.00 4.00 4.00 225 4.00 4 00 4.00
102 4.00 400 400 4.00 235 4. 00 4 00 400
103 4.00 4.00 4.00 391 285 4.00 4.00 4.00
103 4.00 400 400 266 2905 3.40 4 00 400
104 4.00 4.00 4.00 204 4.00 2.85 4. .00 4.00
104 4.00 4.00 4.00 1.56 4.00 215 4.00 4.00
105 4.00 400 400 1.53 4.00 2.30 4 00 400
105 4.00 4.00 4.00 1.36 4.00 2.05 4. .00 4.00
106 4.00 4.00 4.00 1.55 4.00 2.35 4.00 4.00
106 4.00 400 400 1.51 4.00 225 4 00 400
107 4.00 4.00 4.00 1.45 4.00 2.20 4. .00 4.00
107 4.00 4.00 4.00 1.49 4.00 215 4.00 4.00
108 4.00 400 400 1.56 4.00 225 4 00 400
108 4.00 3.89 4.00 1.70 4.00 2.35 4. .00 4.00
109 4.00 4.00 4.00 1.89 4.00 4.00 4.00 4.00
109 4.00 400 400 223 4.00 4.00 4 00 400
110 4.00 4.00 4.00 2.50 4.00 4.00 4. .00 3.60
110 4.00 4.00 4.00 3.1 4.00 4.00 4.00 3.80
111 4.00 345 400 4.00 4.00 4.00 4 00 350
111 4.00 4.00 4.00 4.00 4.00 4.00 4 00 3.65
112 4.00 382 400 4.00 400 4. 00 4 00 350
112 4.00 3.89 4.00 4.00 4.00 4.00 4 00 3.70
113 4.00 3.88 4.00 4.00 4.00 4.00 4 00 3.65
113 4.00 396 400 4.00 400 4. 00 4 00 385
114 4.00 4.00 4.00 4.00 4.00 4.00 4 00 3.85
114 4.00 4.00 4.00 4.00 4.00 4.00 4 00 4.00
115 4.00 400 400 4.00 400 4. 00 4 00 400
115 4.00 3.48 3.65 4.00 4.00 4.00 4.00 4.00
116 4.00 374 363 4.00 4.00 4.00 4 00 400
116 4.00 3.35 3.40 4.00 4.00 4.00 4. .00 4.00
117 4.00 3.96 3.49 4.00 4.00 4.00 4.00 4.00
117 4.00 378 342 4.00 4.00 4.00 4 00 400
118 4.00 3.3 3.22 4.00 4.00 4.00 4. .00 3.70
203 4.00 2.81 23 4.00 3.05 4.00 4.00 3.65
204 4.00 276 237 4.00 305 4.00 4 00 375
204 4.00 282 238 4.00 3.90 4.00 4. .00 4.00
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r’é\ Project WAR-71-14.20
N Jeremiah Morrow Bridge

Continuous Table 5-7 Longitudinal Results for Permit Vehicle Rating for Example 2
(with Adjacent Normal Traffic)

| Rating Factor on Load Rating

I_ Rating Factor

MODE service condition strength check

top top bottom rottom welb
stress stress siress stress principle moment | moment welb
Max min Max min stress Ma min shear
205 400 262 232 400 370 400 400 400
205 4.00 274 232 4.00 345 4.00 4.00 3.80
206 4.00 276 243 4.00 325 400 4.00 3.95
206 4.00 291 245 4.00 3.20 4.00 4.00 3.65
207 4.00 2492 264 4.00 3.00 400 400 3.60
207 4.00 3.15 270 4.00 2.90 4.00 4.00 3.45
208 4.00 3.18 3.01 4.00 270 4.00 4.00 3.40
208 4.00 352 315 4.00 250 4 .00 400 320
209 4.00 3.83 3.79 4.00 235 4.00 4.00 3.20
209 4.00 4.00 4.00 4.00 225 4.00 4.00 3.10
210 4.00 4.00 4.00 4.00 225 4.00 4.00 3.20
210 4.00 4.00 4.00 4.00 205 4.00 4.00 3.00
211 4.00 400 4.00 4.00 215 4 .00 400 3325
211 4.00 4.00 4.00 3.86 1.95 4.00 4.00 3.05
212 4.00 4.00 4.00 3.30 215 4.00 4.00 3.45
22 4.00 400 4.00 270 205 4 .00 400 3.30
213 4.00 4.00 4.00 233 2.40 375 4.00 4.00
213 4.00 400 4.00 2.00 235 345 400 400
214 4.00 4.00 4.00 1.83 295 315 4.00 4.00
214 354 4.00 4.00 1.85 3.05 295 4.00 4.00
25 392 400 4.00 1.68 380 2485 400 400
215 374 4.00 4.00 1.60 4.00 290 4.00 4.00
216 384 400 400 1.86 400 275 400 400
216 364 4.00 4.00 1.76 4.00 260 4.00 4.00
217 370 4.00 4.00 1.51 4.00 240 4.00 4.00
217 359 400 400 1.47 400 235 400 400
218 354 4.00 4.00 1.40 4.00 2.30 4.00 4.00
218 352 400 400 1.39 400 225 400 400
219 332 4.00 4.00 1.66 4.00 2.50 4.00 4.00
219 337 400 4.00 1.69 4.00 255 400 400
220 3.39 4.00 4.00 1.66 4.00 2.80 4.00 4.00
220 3.59 4.00 4.00 1.76 4.00 2.90 4.00 4.00
221 370 400 4.00 1.92 4.00 340 400 400
ey | 4.00 4.00 4.00 2.09 4.00 3.60 4.00 4.00
222 4.00 400 4.00 234 4.00 4 .00 400 360
222 4.00 4.00 4.00 263 4.00 4.00 4.00 4.00
223 4.00 4.00 4.00 3.00 4.00 4.00 4.00 3.40
223 4.00 400 4.00 3.60 4.00 4 .00 400 350
224 4.00 4.00 4.00 4.00 4.00 4.00 4.00 3.20
224 4.00 400 4.00 4.00 4.00 4 .00 400 335
225 4.00 4.00 4.00 4.00 4.00 4.00 4.00 3.15
225 4.00 4.00 4.00 4.00 4.00 4.00 4.00 3.30
226 4.00 385 4.00 4.00 4.00 4 .00 400 315
226 4.00 3.45 375 4.00 4.00 4.00 3.90 3.40
227 4.00 327 320 4.00 4.00 4.00 4.00 3.40
227 4.00 289 3.00 4.00 4.00 4.00 4.00 3.60
228 4.00 2.91 276 4.00 4.00 400 4.00 3.65
228 400 2 65 267 400 400 400 400 375
229 4.00 264 250 4.00 4.00 4.00 4.00 3.80
229 4.00 246 244 4.00 4.00 400 4.00 4.00
230 4.00 259 241 4.00 4.00 4.00 4.00 4.00
230 4.00 245 240 4.00 4.00 400 4.00 4.00
231 400 2 85 245 400 400 400 400 400
23 4.00 2.79 246 4.00 4.00 4.00 4.00 3.85
232 4.00 244 233 4.00 4.00 4 .00 400 3.80
303 4.00 2.64 258 4.00 295 4.00 4.00 3.60
304 4.00 267 266 4.00 305 4 .00 400 370
304 4.00 273 267 4.00 3.85 4.00 4.00 4.00
305 4.00 257 264 4.00 3.65 4.00 4.00 4.00
305 4.00 271 265 4.00 340 4 .00 400 385
306 4.00 273 279 4.00 3325 4.00 4.00 3.80
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r’é\ Project WAR-71-14.20
Jeremiah Morrow Bridge

Continuous Table 5-7 Longitudinal Results for Permit Vehicle Rating for Example 2
(with Adjacent Normal Traffic)

Rating Factor on Load Rating
Rating Factor
MNODE service condition strength check
top top bottom | bottom web
stress stress stress siress principle mament | moment web
max min Max min stress 3 nmin shear

306 4 .00 2.90 283 4.100 3.15 4.00 4.00 3 .65
307 4 00 293 305 4100 295 400 4 00 360
307 4 .00 3.16 3.13 4.100 2.90 4.00 4.00 3.50
308 4.00 3.21 3.48 4.00 270 4.00 4.00 3.40
308 4.00 3.56 3.64 4.00 2.50 4.00 4.00 3.20
309 4 00 3.93 4.00 4.00 235 4 .00 4 00 325
309 4.00 4.00 4.00 4.00 225 4.00 4.00 3.10
310 4.00 4.00 4.00 4.00 225 4.00 4.00 3.25
310 4.00 4.00 4.00 4.00 2.10 4.00 4.00 3.05
311 4.00 4.00 4.00 4.00 2.0 4.00 4.00 3.35
311 4 00 4.00 4.00 3758 205 4 .00 4 00 3.15
32 4.00 4.00 4.00 3.16 2.0 4.00 4.00 3.50
312 4 00 4.00 4.00 260 215 4 .00 4 00 3.40
313 4.00 4.00 4.00 217 2.50 335 4.00 4.00
313 4.00 4.00 4.00 1.88 2.50 310 4.00 4.00
314 4.00 4.00 4.00 1.65 3.15 280 4.00 4.00
314 3.76 4.00 4.00 1.51 3.30 270 4.00 4.00
35 371 4.00 4.00 1.45 4.00 265 4 00 400
315 3.52 4.00 4.00 1.40 4.00 260 4.00 4.00
316 3.58 4.00 4.00 1.57 4.00 245 4.00 4.00
316 3.43 4.00 4.00 1.50 4.00 235 4.00 4.00
317 3.52 4.00 4.00 1.34 4.00 220 4 .00 4.00
317 346 400 400 1.31 400 220 4 00 4 00
318 3.47 4.00 4.00 1.37 4.00 220 4.00 4.00
318 342 400 400 1.36 400 220 4 00 400
319 328 4.00 4.00 1.63 4.00 245 4 .00 400
319 3.33 4.00 4.00 1.65 4.00 2.50 4 .00 4.00
320 339 4.00 4.00 1.57 4.00 270 4 .00 400
320 3.61 4.00 4.00 1.68 4.00 2.85 4.00 4.00
321 376 4.00 4.00 1.79 4.00 335 4.00 4.00
321 4. .00 4.00 4.00 1.97 4.00 3.55 4.00 4.00
322 4 00 4.00 4.00 226 4.00 4.00 4 .00 3.65
322 4 .00 4.00 4.00 257 4.00 4.00 4.00 4.00
323 4 00 400 400 295 400 400 4 00 3.40
323 4 00 4.00 4.00 3.60 4.00 4.00 4 .00 3.50
324 4 00 4.00 4.00 4.00 4.00 4.00 4 .00 3.20
324 4 00 4.00 4.00 4.100 4.00 400 4 .00 3.40
325 4 00 4.00 4.00 4.100 4.00 4 .00 4 00 320
325 4.00 4.00 4.00 4.00 4.00 4.00 4.00 3.35
326 4. .00 4.00 4.00 4.00 4.00 4.00 4.00 3.20
326 4 00 3.89 3.89 4.00 4.00 4 .00 4 .00 3.40
327 4.00 3.68 3.36 4.00 4.00 4.00 4.00 3.45
327 4 00 326 3.15 4.100 4.00 4 .00 4 00 3.60
328 4.00 3.24 293 4.00 4.00 4.00 4.00 3.65
328 4.00 296 2.83 4.00 4.00 4.00 4.00 3.80
329 4.00 292 2 66 4.00 4.00 4.00 4.00 3.85
329 4.00 2.74 262 4.00 4.00 4.00 4.00 4.00
330 4 00 289 259 4.00 4.00 4 .00 4 00 400
330 4.00 275 258 4.00 4.00 4.00 4.00 4.00
331 4 00 3.18 264 4.100 4.00 4 .00 4 00 4 00
33 4.00 3.11 265 4.00 4.00 4.00 4.00 3.95
332 4.00 275 251 4.00 4.00 4.00 4.00 3.80
403 4.00 241 220 4.00 290 4.00 4.00 3.60
404 4.00 2.40 226 4.00 2.90 4.00 4.00 3.70
404 4 00 245 227 4100 a75 400 4 00 400
405 4 00 223 21 4.100 355 4.00 4 .00 400
405 4 00 235 222 4.00 325 4.00 4 .00 3.80
406 4 00 235 233 4.100 3.10 400 4 .00 375
406 4 .00 2.49 236 4.100 3.00 4.00 4.00 3.60
407 4 00 248 255 4100 285 400 4 00 355
407 4 .00 2649 262 4.100 275 4.00 4.00 3.45
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r’é\ Project WAR-71-14.20
Jeremiah Morrow Bridge

Continuous Table 5-7 Longitudinal Results for Permit Vehicle Rating for Example 2
(with Adjacent Normal Traffic)

Rating Factor on Load Rating
Rating Factor
MNODE service condition strength check
top top bottom | bottom web
stress stress stress stress principle moament | moment web
max min max i stress max min shear

408 400 270 204 4.00 250 400 4 00 335
408 4.00 3.00 3.08 4.00 2.30 400 4 00 3.15
409 4.00 332 374 4.00 215 4.00 4 00 3.15
409 4.00 382 4.00 4.00 205 400 4 00 3.05
410 4.00 4.00 4.00 4.00 205 4.00 4. .00 3.15
410 4.00 4.00 4.00 4.00 1.85 4.00 4.00 295
411 4.00 4.00 4.00 4.00 1.95 4.00 4.00 3.2
411 4.00 4.00 4.00 3.97 1.75 4.00 4. 00 3.00
412 4.00 4.00 4.00 3.44 1.90 4.00 400 3.35
412 4.00 4.00 4.00 286 1.80 4.00 4 00 3325
413 4.00 400 4.00 2.50 215 350 4 00 4.00
413 4.00 4.00 4.00 218 215 3.25 4. .00 4.00
414 4.00 4.00 4.00 1.99 270 2895 4.00 4.00
414 374 4.00 4.00 1.81 285 2.80 4.00 4.00
415 373 4.00 4.00 1.72 3.65 280 400 4.00
415 357 4.00 4.00 1.65 3.90 275 400 4.00
416 367 4.00 4.00 1.78 4.00 260 4 00 4.00
416 351 400 4.00 1.71 4.00 250 4 00 4.00
417 3.60 4.00 4.00 1.43 4.00 2.30 4. .00 4.00
417 3.51 4.00 4.00 1.40 4.00 225 4. .00 4.00
418 3.48 4.00 4.00 1.36 4.00 225 4.00 4.00
418 347 4.00 4.00 1.35 4.00 225 4 00 4.00
419 327 4.00 4.00 1.59 4.00 250 4 00 4.00
419 334 400 4.00 1.63 400 255 4 00 400
420 334 400 4.00 1.48 400 275 4 00 400
420 355 400 400 1.57 400 290 4 00 4.00
421 364 4.00 4.00 1.62 4.00 345 4 00 4.00
421 3.98 4.00 4.00 1.78 4.00 360 4 00 4.00
422 4.00 4.00 4.00 2.00 4.00 4.00 4. .00 3.85
422 4.00 4.00 4.00 2.26 4.00 4.00 4.00 4.00
423 4.00 4.00 4.00 2.61 4.00 4.00 4.00 3.45
423 4.00 4.00 4.00 3.16 4.00 4.00 4. 00 3.55
424 4.00 4.00 4.00 3.60 4.00 4.00 400 3325
424 4.00 4.00 4.00 4.00 4.00 4.00 4 00 345
425 4.00 400 4.00 4.00 4.00 400 4 00 320
425 4.00 4.00 4.00 4.00 4.00 4.00 4. .00 3.35
426 4.00 4.00 4.00 4.00 4.00 4.00 4. .00 3.20
426 4.00 3.95 3.67 4.00 4.00 4.00 4.00 3.45
427 4.00 376 3.16 4.00 4.00 4.00 400 3.45
427 4.00 3.35 297 4.00 4.00 4.00 4. .00 3.65
428 4.00 334 276 4.00 4.00 4.00 4 00 370
428 400 307 268 4.00 4.00 400 4 00 4.00
429 4.00 3.04 2.52 4.00 4.00 4.00 4. .00 3.90
429 4.00 2.584 247 4.00 4.00 4.00 4. .00 4.00
430 4.00 3.00 245 4.00 4.00 4.00 4.00 4.00
430 4.00 2 86 245 4.00 4.00 4.00 4 00 4.00
431 4.00 328 251 4.00 4.00 4.00 4 00 4.00
431 4.00 321 253 4.00 4.00 4.00 4 00 3.95
432 400 2 B6 239 4.00 400 400 4 00 390
503 400 281 245 4.00 310 400 4 00 380
S04 4.00 2.80 252 4.00 3.15 4.00 4 00 3.90
S04 4.00 287 2.54 4.00 4.00 4.00 4 00 4.00
S05 4.00 261 244 4.00 3.85 4.00 4 00 4.00
S05 4.00 278 2449 4.00 3.55 4.00 4.00 4.00
Si0G 4.00 276 257 4.00 3.45 4.00 4.00 4.00
Si06 4.00 299 2 68 4.00 3.35 4.00 400 3.95
s07 4.00 295 2.84 4.00 3.20 4.00 400 4.00
s07 4.00 326 3.00 4.00 3.10 4.00 4 00 370
S8 400 3 3.29 4.00 2.90 4 .00 4 00 365
S8 4.00 3.66 3.58 4.00 270 4.00 4. .00 3.45
S09 4.00 3.94 4.00 4.00 255 4.00 4. .00 3.50
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r’é\ Project WAR-71-14.20
Jeremiah Morrow Bridge

Continuous Table 5-7 Longitudinal Results for Permit Vehicle Rating for Example 2
(with Adjacent Normal Traffic)

Rating Factor on Load Rating
Rating Factor
MNODE sernvice condition strength check
top top bottom | bottom web
stress stress stress stress principle moment | moment webh
IMiax min max min stress i min shear

509 4 .00 4.00 4.00 4.00 2.45 400 4 .00 3.40
510 4.00 4.00 4.00 4.00 2.50 400 4.00 3.55
510 4.00 400 4.00 4.00 225 4.00 4 .00 3.35
511 4.00 4.00 400 4.00 2.40 4 .00 4 .00 365
511 4.00 4.00 4.00 3.85 2240 4.00 4.00 3.45
512 4.00 4.00 4.00 3.25 2.40 4.00 4.00 3.95
512 4.00 4.00 4.00 272 2.30 4.00 4.00 3.75
513 4.00 4.00 400 2.30 270 325 4 00 400
513 4.00 4.00 4.00 2.03 2.70 310 4.00 4.00
514 4.00 4.00 4.00 1.81 3.45 275 4.00 4.00
514 4.00 4.00 400 1.70 3.60 270 4 .00 4.00
515 4.00 4.00 4.00 1.70 4.00 265 4.00 4.00
515 4.00 4.00 4.00 1.66 4.00 265 4.00 4.00
516 4.00 4.00 400 1.88 400 255 4 .00 400
516 4.00 4.00 4.00 1.86 4.00 2.55 4.00 4.00
517 4.00 4.00 4.00 1.67 4.00 2.40 4.00 4.00
517 4.00 4.00 4.00 1.66 4.00 235 4.00 4.00
518 4.00 4.00 400 1.71 4 00 2.40 4 00 400
518 4.00 4.00 4.00 1.70 4.00 2.40 4.00 4.00
519 4.00 4.00 4.00 2.03 4.00 265 4.00 4.00
519 4.00 4.00 400 210 400 270 4 .00 4.00
520 4 .00 4.00 4.00 2.07 4.00 3.00 4 .00 4.00
520 4.00 4.00 4.00 232 4.00 325 4.00 4.00
521 4.00 400 4.00 238 400 350 4 .00 4.00
521 4 .00 4.00 4.00 279 4.00 3.90 4 .00 4.00
522 4.00 4.00 4.00 2.96 4.00 400 4.00 4.00
522 4.00 400 4.00 3.68 400 4.00 4 .00 4.00
523 4 00 400 400 3.96 400 400 4 00 400
523 4.00 4.00 400 4.00 4 00 4 00 4 00 400
524 4.00 4.00 4.00 4.00 4.00 4.00 4.00 3.60
524 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
525 4.00 4.00 400 4.00 400 4 .00 4 .00 3.40
525 4.00 3.76 4.00 4.00 4.00 4.00 3.55 3.85
526 4.00 3.59 4.00 4.00 4.00 4.00 3.40 3.45
526 4.00 3.14 400 4.00 400 4 .00 275 365
527 4.00 2.94 4.00 4.00 4.00 4.00 2.50 3.55
527 4.00 267 4.00 4.00 4.00 4.00 210 3.65
528 4.00 249 372 4.00 4.00 4.00 4.00 3.65
528 4.00 232 361 4.00 4 00 4 00 4 00 375
529 4.00 229 3.44 4.00 4.00 4.00 4.00 3.85
529 4.00 217 3.42 4.00 4.00 4.00 3.95 3.95
530 4.00 243 3.40 4.00 400 4 .00 4 .00 4.00
603 4.00 3.37 4.00 4.00 275 4.00 4.00 3.40
604 4.00 3.44 4.00 4.00 2.95 4.00 4.00 3.65
604 4.00 361 400 4.00 365 4 .00 4 .00 4.00
605 4 .00 3.59 4.00 4.00 3.60 400 4 .00 4.00
605 4.00 4.00 4.00 4.00 3.40 400 4.00 3.90
G606 4.00 400 4.00 4.00 3.35 4.00 4 .00 4.00
606 4 00 400 400 400 330 400 4 00 390
607 4.00 4.00 4.00 4.00 3.30 400 4.00 4.00
607 400 400 4.00 4.00 325 400 4 .00 395
608 4 .00 400 400 400 325 4 00 4 00 400
608 4 .00 4.00 4.00 4.00 3.10 400 4 .00 3.95
609 4.00 4.00 4.00 4.00 3.15 4.00 4.00 4.00
609 4.00 4.00 4.00 4.00 3.10 4.00 4.00 4.00
610 4.00 4.00 400 4.00 3.40 4 .00 4 .00 4.00
610 4.00 4.00 4.00 3.63 3.30 4.00 4.00 4.00
611 4.00 4.00 4.00 3.32 3.90 4.00 4.00 4.00
611 4.00 4.00 4.00 269 3.85 4.00 4.00 4.00
512 4.00 4.00 400 2654 4 00 310 4 00 400
612 4.00 4.00 4.00 2.29 4.00 2.95 4.00 4.00
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r’é\ Project WAR-71-14.20
N Jeremiah Morrow Bridge

Continuous Table 5-7 Longitudinal Results for Permit Vehicle Rating for Example 2

(with Adjacent Normal Traffic)

Rating Factor on Load Rating
Rating Factor
[HODE service condition strength check

top top bottom | bottom wel
stress stress stress stress principle | moment | moment web
T min max i stress i min shear
613 4.00 4100 400 1.06 400 245 4.00 400
6513 4.00 4100 400 1.85 400 250 4.00 400
514 4.00 4100 400 1.689 4.00 2.00 4.00 4.00
6514 4.00 4.00 4.00 1.75 4.00 215 4.00 4.00
615 4.00 4100 400 1.80 4.00 2.00 4.00 4.00
6515 4.00 4.00 4.00 202 4.00 235 4.00 4.00
616 4.00 4.00 4.00 240 4.00 270 4.00 4.00
616 4.00 4.00 4.00 3.53 4.00 4.00 4.00 4.00
617 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
617 4.00 4100 400 4.00 4.00 4.00 4.00 4.00
700 4.00 4100 400 4.00 4.00 4.00 4.00 4.00
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Project WAR-71-14.20
Jeremiah Morrow Bridge

Table 5-8 Transverse Results for Permit Vehicle Rating for Example 2
(with Adjacent Normal Traffic)

project:
rating type:

Jeremiah Momow Bridge
Permit Truck with one lane of adjacent nomal traffic

Summary of rating in the transverse direction

Load Rating Resylt Transverse
Minimum Rafing Facior In Tranavarss Minimum Rating Facior In Transverss

LOCATION OF MEMBER WITH MINIMUM LOCATION OF MEMEER 'WITH MINIMUM

Rating Factor Rating Factor
1.28 Top Stress Controls 1.50 Top Stress Controis

Rating Factor of Individual Members Rating Factor of Individual Members:
Rating Factor af Top Slab on Desp Secilon Rafing Facior at Top 5lab on Shallow Saction
Flats & Barvice condiion strengin check Plate # Banvice condiion Birength check
fop top botiom | bottom top fop botfom | botiom
stress | stress | strese | stress | moment | moment atrass | aireas stresg | afress | moment| moment
max min max min max min max min max min max min

summaEry 235 1.28 3ET 1.38 205 225 summary 344 1.50 4.00 1.65 245 250
1 4.00 4.00 400 4100 4.00 400 1 4.00 4.00 4.00 4.00 400 4.00
2 4.00 200 200 400 4.00 4.00 2 4.00 4.00 4.00 4.00 A.00 £.00
3 4.00 400 400 4.00 4.00 4.00 3 4.00 4.00 4.00 4.00 400 £.00
4 4.00 4.00 400 4100 4.00 400 4 4.00 4.00 4.00 4.00 400 4.00
-] 4.00 3.44 200 4.00 4.00 4.00 5 4.00 245 4.00 4.00 .00 £.00
] 4.00 371 400 4.00 4.00 4.00 ] 4.00 372 4.00 4.00 400 £.00
T 4.00 370 400 400 4.00 4.00 T 4.00 T2 4.00 4.00 400 400
B 4.00 325 400 4.00 4.00 4.00 B 4.00 3.30 4.00 4.00 400 4.00
9 4.00 303 4.00 400 4.00 260 o 4.0 EX 400 4.00 400 3.60
0 4.00 3.03 200 400 4.00 245 10 4.00 305 4.00 4.00 A.00 3.45
1 4.00 3.05 400 4.00 4.00 3.35 11 4.00 1 4.00 4.00 400 3.35
12 4.00 3.30 4.00 400 4.00 335 12 4.0 3.33 400 4.00 400 335
13 4.00 376 200 4.00 4.00 355 12 4.00 . 4.00 4.00 .00 3.60
14 4.00 247 4.00 400 4.00 241 14 4.0 284 400 4.00 400 258
15 4.00 285 400 400 4.00 275 15 4.00 .08 4.00 4.00 400 285
16 4.00 210 200 4.00 4.00 225 16 4.00 232 4.00 4.00 .00 2.50
17 4.00 21 4.00 400 4.00 241 17 4.0 234 400 4.00 400 268
18 4.00 207 400 400 4.00 245 18 4.00 232 4.00 4.00 400 275
158 4.00 187 400 4.00 4.00 2.50 ] 4.00 224 4.00 4.00 400 2.60
20 4.00 151 400 4100 4.00 245 20 4.00 208 4.00 4.00 400 260
21 4.00 157 200 400 4.00 235 21 4.00 1.82 4.00 4.00 A.00 270
22 4.00 128 36T 4.00 4.00 225 22 4.00 1.50 4.00 4.00 400 260
23 4.00 130 am 4100 4.00 260 23 4.00 157 4.00 4.00 400 310
24 4.00 1.64 200 400 4.00 245 24 4.00 218 4.00 4.00 A.00 £.00
25 4.00 192 4.00 400 4.00 4.00 25 4.0 285 400 4.00 400 4.00
26 4.00 244 400 35 4.00 4.00 26 4.00 1.1 4.00 15 400 400
27 4.00 3.65 400 3.80 4.00 4.00 ar 4.00 4.00 4.00 3.593 400 4.00
28 4.00 400 4.00 400 4.00 4.00 28 4.0 4.00 400 4.00 400 4.00
29 4.00 4.00 400 374 4.00 4.00 20 4.00 4.00 4.00 4.00 400 400
30 4.00 400 400 2.74 3.7 4.00 30 4.00 4.00 4.00 .16 400 4.00
k| 365 4.00 400 181 260 400 H 4.00 4.00 4.00 213 3.00 4.00
32 2935 200 200 1.36 205 4.00 3z J.44 4.00 4.00 1.65 245 £.00
33 3.42 400 400 145 240 4.00 33 4.00 4.00 4.00 1.92 308 £.00
34 4.00 4.00 400 1.52 245 400 3 4.00 4.00 4.00 206 320 4.00
35 4.00 200 200 1.70 240 4.00 35 4.00 4.00 4.00 227 315 £.00
36 4.00 400 400 1497 2.35 4.00 36 4.00 4.00 4.00 258 308 £.00
ar 4.00 200 200 229 2210 4.00 T 4.00 4.00 4.00 2584 A.00 £.00
38 4.00 400 400 2.83 240 4.00 38 4.00 4.00 4.00 3.35 400 4.00
39 4.00 400 4.00 3.00 285 4.00 39 4.0 4.00 400 3.80 400 4.00
40 4.00 200 200 3.38 4.00 4.00 A0 4.00 4.00 4.00 4.00 A.00 £.00
41 4.00 400 400 1.15 D.B0 4.00 a1 4.00 4.00 4.00 142 0.as 3.60
42 4.00 4.00 400 1.0 0.7 400 42 4.00 4.00 4.00 126 .85 3.50
43 4.00 200 200 4.00 4.00 4.00 23 4.00 4.00 4.00 4.00 .00 £.00
24 4.00 400 4.00 400 4.00 4.00 24 4.0 4.00 400 4.00 400 4.00
45 4.00 4.00 400 400 4.00 4.00 45 4.00 4.00 4.00 4.00 400 400
46 4.00 200 200 4.00 4.00 4.00 ) 4.00 4.00 4.00 4.00 .00 £.00
a7 4.00 400 4.00 400 4.00 4.00 a7 4.0 4.00 400 4.00 400 4.00
48 4.00 4.00 400 400 4.00 4.00 48 4.00 4.00 4.00 4.00 400 400
49 4.00 400 400 4.00 4.00 4.00 43 4.00 4.00 4.00 4.00 400 £.00
50 4.00 4.00 400 4100 4.00 400 S0 4.00 4.00 4.00 4.00 400 4.00
51 4.00 200 200 400 4.00 4.00 51 4.00 4.00 4.00 4.00 A.00 £.00
52 4.00 400 400 4.00 4.00 4.00 az 4.00 4.00 4.00 4.00 400 £.00
53 4.00 4.00 400 4100 4.00 400 53 4.00 4.00 4.00 4.00 400 4.00
54 4.00 200 200 4.00 4.00 4.00 54 4.00 4.00 4.00 4.00 .00 £.00
55 4.00 400 4.00 400 4.00 4.00 55 4.0 4.00 400 4.00 400 4.00
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Project WAR-71-14.20
Jeremiah Morrow Bridge

®
ANy
5.3 Example 3 - Inventory Rating

In this is example, an inventory rating is conducted using standard HS loading with a 0.0 kip/ft?
future wearing surface load. The “User Input” sheet can be found in Tables 5-9. The

longitudinal and transverse “Result Summary” sheets can be found in Tables 5-11 and 5-12,
respectively.

In this example, the controlling Inventory load rating is 30 tons shown in Table 5-10.

In Table 5-11, the minimum load rating in the longitudinal direction is 30 tons based on principal
tensile stress in the webs.

The minimum load rating for the shallow section is 33 tons in Table 5-12, controlled by bottom of
slab stresses, and 30 tons for the deep section, based on bottom of slab stresses.

Table 5-9 User Input Sheet for Inventory Rating (Standard HS) for Example 3

Project: Jeremiah Marrow Bridge
Rating type: Inventory Load Rating

Load Rabing Performed on: 410:2015 15:00

User Input Data Cell Aré In Bold and Red

" LnIock passwor
Er——
AT2 Whegls Of Venicie slep Oulsige Of Bamer Curn? ITVIG] @re IN3i08 DAMIer CUrDS. S0 1t18 good | -
wheel load definition for user-defined vehicle D
(0 nieed to Input data 1 doing Inventary or oparating rating Lsing standad HE load configuration)
Distance of Left most wheel of current HS25 ta right
NiA Input HiA" @ el €13 DiStance (£ m.} from e frst Left most Whee!10ad of Ament H525 ruck o Last nght most wheel (o of eIt uck. Forna cuTentoad, st o be "NA
most whee! of Permit Truck, ¥ = P @ L 4 toial whee! load for pemit ioad = 0.0 kips
D_pgl - Dislanca om PGL (707 pemmit ek |Tnis 15 the et most wheel (A) of PEMMit TRUCK - 3way from Iram: arection, Posiive 15 10 the right
2 3 4 5 ] 7 L] 3 10 11 12 13 14 15 16 17 18 18 20 2 2 23 25
Da-ans ECSHD'\ 0001
Dw - wheel position 1 2 3 4 5 & 7 1] 3 10 1 12 13 14 15 16 i 18 13 20 il zn 2 25
(13 A
B
c
]
E
F
G
| H
The standard HS loading Is usad for this evaluation
Permit Evaluation is performed using operating criteria
User Input
Factor
IMPACT, kng =115 ot oAy EpeclTy Tmpact Tor parmil 1oad c3ae + el
IMPACT, trans =| 03 standand vahicls, Impact Is calculatad 3s per A2SHTO for longftudinal, alwaya 0.3 for fransverss.
FUTURE WEARING SURFACE [t j«] 0 e
WD
TO FIND INVENTORY RATING, INPUT 1] Rating type
TO FIND OPERATING RATING INPUT 2] 1 inventory Rating
TO FIND PERMIT EVALUATION, INPUT "3
FCR INVENTORY OR OPERATING RATING,| 4 [Mumber of lanes is acceptable
ENTER THE NUMBER OF LANES LOADED s
NUMBER OF LANE OF ADJACENT NORMAL TRAFFIC CURRENT WITH PERMIT TRUCK ] ("0" for Inventory & Operating Rating as well as no current load with pemmit truck. “1" for one lane of cument load with permit truck) '
inventory e
s
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Project WAR-71-14.20
Jeremiah Morrow Bridge

Table 5-10 Summary Results for Inventory Rating (Standard HS) for Example 3

Project: Jeremiah Morrow Bridge

Rating Type: Inventory Load Rating

& Permit Truck
Load Rating Performed on: ~ 4/1072018 16:00
" " + Adjacent
No of Axles of Permit Vehicles = N/A  axles Traffic
Total wheel load for permit vehicle N/A  kips 7 '
Rating Factor —_—
- - ~&-Led e
= L =—CL OF BRIDGE £
Wheel load definition for user-defined vehicle
Usknctof L= msllwhee\_uicunenl s NA Distance from the first Left most wheel load of curent HS25 truck to last ight most wheed load of parmit truck. For no current load, set to be "N/A"
ta right mast wheel of Permit Truck
D_pg! - Distance from PGL {for permittruck)  0.00f  [this is the lef mast wheel (A) of Pemnit Truck - away from traffic direciion, positive is to the right
Da - axis position 0.00 ft
Dw - wheel posiion 1 2 3 4 5 8 7 [ g 10 1 12 13 14 15 17 18 19 2 2 2 2 M
[ A

B

&

]

E

G

H
Permit Evaluation is performed using operating criteria

Factor
IMPACT long= 0.15 |note: only specify impact for permit load case
IMPACT.trang= 0.3 |for standard vehicle, impact is calculated as per AASHTO for longitudinal, always 0.3 for fransverse
FUTURE WEARING SURFACE (if'E 0
TO FIND INVENTORY RATING, INPUT 1" Rafingtype
TOFIND CPERATING RATING INFUTZ 1 |Inventory Rating
TO FIND PERMIT EVALUATION, INPUT %'
FOR INVENTCRY OR OPERATING RATING, 4 |Number of lanes is acceptable
ENTER THE NUMBER OF LANES LOADED
NUMSER. DF LANE 0F ADJACENT KORMAL TRAFFIC CURRENT WITH PERAT TRUCK o |("0"for Inventory & Operating Rafing as well as no current load with permit truck. *1" for one lane of current load with permit fruck)
Inventory
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Table 5-11 Longitudinal Results for Inventory Rating (Standard HS) for Example 3

r’é\ Project WAR-71-14.20
#/  Jeremiah Morrow Bridge

project: |Jeremiah Mormmow Bridge
rating type: |[Inventory Load Rating
[ [
summary of rating in the longitudinal direction
Load Rating Result longitudinal
Minimum Rating Factor In Longitudinal
LOCATHON OF MEMBER WITH MINIMUM
Rating Factor
30 tons Web Principle Stress Controls
Capacity on Loading Rating
Capacity in tons
|HODE service condition strength check
top top bottom | bottom welb
stress stress stress siress principle moment | moment welb
max min max min stress miax min shear

summary [ 100 tons | 43 tons 65 tons 43 tons 30 tons 58 tons | 45tons | 31 tons
99 100 tons 100 ton=s | 100 tons | 100 tons
100 100 tons | 100 tons 100 tons 100 tons | 100 tons | 100 tons
100 100 tons | 100 tons 30 tons 100 tons | 100 tons | 100 tons
101 100 tons | 100 tons | 100 tons | 100 tons 35 tons 100 tons | 100 tons | 35 tons
101 100 tons | 100 tons | 100 tons | 100 tons 39 tons 100 tons | 100 tons | 35 tons
102 100 tons | 100 tons | 100 tons | 100 tons 79 tons 100 tons | 100 tons | 46 tons
102 100 tons | 100 tons | 100 tons | 100 tons 91 tons 100 tons | 100 tons | 46 tons
103 100 tons | 100 tons | 100 tons | 93 tons 97 tons 96 tons 100 tons | 46 tons
103 100 tons | 100 tons | 100 tons | 98 tons 100 tons 96 tons 100 tons | 34 tons
104 100 tons | 100 tons | 100 tons | 53 tons 100 tons 61 tons 100 tons | 34 tons
104 100 tons | 100 tons | 100tons | 53 tons 100 tons Eltons | 100 tons | 34 tons
105 100 tons | 100 tons | 100 tons | 47 tons 100 tons S8tons | 100 tons | 34 tons
105 100 tons | 100 tons | 100 tons | 47 tons 100 tons S8tons | 100 tons | 34 tons
106 100 tons | BS5tons | 100tons | 54 tons 100 tons B3tons | 100 tons | 34 tons
106 100 tons | BS5tons | 100tons | 54 tons 100 tons B3tons | 100 tons | 34 tons
107 100tons | B3tons | 100tons | 52 tons 100 tons G0tons | 10Dtons | 33 tons
107 100tons | B3tons | 100tons | 52 tons 100 tons G0tons | 10Dtons | 43 tons
108 100 tons | 71tons | 100 tons | 59 tons B0 tons 54 tons 100 tons | 38 tons
108 100 tons | 71tons | 100 tons | 59 tons 79 tons 54 tons 100 tons | 38 tons
109 100 tons | 78tons | 100tons | 79 tons 71 tons 100 tons | 100 tons | 36 tons
109 100 tons | 78tons | 100tons | 79 tons B9 tons 100 tons | 100 tons | 36 tons
110 100 tons | B3tons | 100 tons | 100 tons B4 tons 100 tons | 100 tons | 35 tons
110 100 tons | B3 tons | 100 tons | 100 tons 66 tons 100 tons | 100 tons | 35 tons
111 100 tons | 76tons | 100 tons | 100 tons 74 tons 100 tons | 100 tons | 35 tons
111 100 tons | 76 tons | 100 tons | 100 tons 74 tons 100 tons | 100 tons | 35 tons
112 100 tons | 6B tons | 100 tons | 100 tons B1 tons 100 tons | 100 tons | 35S tons
112 100 tons | BB tons | 100 tons | 100 tons BS tons 100 tons | 100 tons | 35 tons
113 100 tons | Bdtons | 100 tons | 100 tons 95 tons 100 tons | 100 tons | 35 tons
113 100 tons | Bdtons | 100 tons | 100 tons 95 tons 100 tons | 100 tons | 35 tons
114 100 tons | 65 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 36 tons
114 100 tons | 65tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 36 tons
115 100 tons | 62 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 36 tons
115 100 tons | 62 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 36 tons
116 100 tons | 67 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 38 tons
116 100 tons | 67 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 38 tons
117 100 tons | B3tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 39 tons
117 100 tons | B3 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 35 tons
1158 100 tons | 67 tons 97 tons | 100 tons 90 tons: 100 tons | 100 tons | 34 tons
203 100 tons | &4 tons 73 tons | 100 tons 77 tons 100 tons | &7 tons 33 tons
204 100 tons | 63 tons 75 tons | 100 tons 76 tons 100 tons | 89 tons 33 tons
204 100 tons | 63 tons 75 tons | 100 tons 100 tons 100 tons | &7 tons 36 tons
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Jeremiah Morrow Bridge

@ Project WAR-71-14.20

Continuous Table 5-11 Longitudinal Results for Inventory Rating
(Standard HS) for Example 3

Capacity on Loading Rating
Capacity in tons
MNODE service condition strength check
top top bottom bottom welb
stress siress stress stress principle moment | moment wel
miax min IMeaX i stress max min shear
205 100 tons | 59 tons 74 tons | 100 tons 100 toms: 100 tons | &89 tons 36 tons
205 100 tons | 59 tons 74 tons | 100 tons 96 tons 100 tons | &9 tons 35 tons
206 100 tons | 62 tons 79 tons | 100 tons 90 tons 100 tons | 94 tons 34 tons
206 100 tons | 62 tons: 79 tons [ 100 tons 91 tons 100 tons | 94 tons 4 tons
207 100 tons | 66 tons 87 tons | 100 tons B4 tons 100 tons | 100 tons | 3 tons
207 100 tons | 66 tons BY tons | 100 fons B4 tons 100 tons | 100 tons | 34 tons
208 100 tons | 72 tons | 100 tons | 100 tons 75 tons 100tons | 100 tons | 34 tons
208 100 tons | 72 tons | 100 tons | 100 tons 71 tons 100 tons | 100 tons | 33 tons
209 100 tons | B9 tons | 100 tons | 100 tons 64 tons 100 tons | 100 tons | 33 tons
209 100 tons | B9 tons | 100 tons | 100 tons 63 tons 100 tons | 100 tons | 33 tons
210 100 tons | 100 tons | 100 tons | 100 tons 63 tons 100tons | 100 tons | 33 tons
210 100 tons | 100 tons | 100 tons | 100 tons 28 tons 100 tons | 100 tons | 33 tons
211 100 tons | 100 tons | 100 tons | 100 tons &0 tons 100 tons | 100 tons | 34 tons
211 100 tons | 100 tons | 100 tons | 100 tons 56 tons 100 tons | 100 tons | 3 tons
212 100 tons | 100 tons | 100 tons | 100 tons &0 tons 100 tons | 100 tons | 35 tons
212 100 tons | 100 tons | 100 tons | 100 tons 59 tons 100 tons | 100 tons | 35 tons
213 100 tons | 100 tons | 100 tons | 74 tons 70 tons 100 tons | 100 tons | 38 tons
213 100 tons | 100 tons | 100 tons | 74 fons 74 tons 100 tons | 100 tons | 38 tons
214 100 tons | 100 tons | 100 tons | 59 tons 92 tons SG4tons | 100tons | 44 tons
214 100 tons | 100 tons | 100 tons | 59 tons 100 toms: 54 tons 100 tons | 33 tons
215 100 tons | 100 tons | 100 tons | 54 tons 100 toms: 76 tons 100 tons | 34 tons
215 100 tons | 100 tons | 100 tons | 54 tons 100 tons 76tons | 100 tons | 34 tons
216 100 tons | 100 tons | 100 tons | 62 tons 100 tons G9tons | 100tons | 34 tons
216 100 tons | 100 tons | 100 tons | 62 tons 100 toms: B9 tons 100 tons | 34 tons
217 100 tons | 100 tons | 100 tons | 51 tons 100 toms: B3 tons 100 tons | 24 tons
217 100 tons | 100 tons | 100 tons | 51 tons 100 toms: B3 tons 100 tons | 24 tons
218 100 tons | 100 tons | 100 tons | 47 tons 100 tons B0 tons | 100tons | 34 tons
218 100 tons | 100 tons | 100 tons | 47 tons 100 tons: 60 tons 100 tons | 34 tons
219 100 tons | 100 tons | 100 tons | 60 tons 100 toms: BE tons 100 tons | 34 tons
219 100 tons | 100 tons | 100 tons | 60 fons 100 tons GBS tons | 100 tons | 3 tons
220 100 tons | 100 tons | 100 tons | 63 tons 100 toms: 77 tons 100 tons | 34 tons
220 100 tons | 100 tons | 100 tons | 63 tons 100 toms: 76 tons 100 tons | 46 tons
221 100 tons | 100 tons | 100 tons | 77 tons 81 tons 97 tons 100 tons | 40 tons
221 100 tons | 100 tons | 100 tons | 77 fons 71 tons 97 tons | 100 tons | 39 tons
222 100 tons | 100 tons | 100 tons | 95 tons 56 tons 100 tons | 100 tons | 35 tons
222 100 tons | 100 tons | 100 tons | 95 tons 58 tons 100 tons | 100 tons | 35 tons
223 100 tons | 96 tons | 100 tons | 100 tons 23 tons 100 tons | 100 tons | 34 tons
223 100 tons | 97 tons | 100 tons | 100 tons 53 tons 100 tons | 100 tons | M tons
224 100 tons | 78ions | 100 tons | 100 tons 50 tons 100 tons | 100 tons | 33 tons
224 100 tons | 79 tons | 100 tons | 100 tons 54 tons 100tons | 100 tons | 33 tons
225 100 tons | B3 tons | 100 tons | 100 tons 54 tons 100 tons | 80 tons 33 tons
225 100 tons | 63 tons | 100 tons | 100 tons 56 tons 100 tons | G50 tons 33 tons
226 100 tons | S4tons | 100 tons | 100 tons 58 tons 100 tons | 63 tons 33 tons
226 100 tons | SS5tons | 100 tons | 100 tons 63 tons 100 tons | 63 tons 33 tons
227 100 tons | 48 tons B5 tons | 100 tons 71 tons 100tons | 99 tons 33 tons
227 100 tons | 48 tons B85 tons | 100 tons 74 tons 100 tons | 99 tons 4 tons
228 100 tons | 47 tons 78 tons | 100 tons 81 tons 100 tons | &9 tons H tons
228 100 tons | 47 tons 78 tons | 100 tons 81 tons 100 tons | &9 tons H tons
229 100 tons | 45 tons 72 tons | 100 tons B7 tons 100 tons | &5 tons 34 tons
229 100 tons | 45 tons 72 tons | 100 tons 90 tons 100 tons | 65 tons 35 tons
230 100 tons | 47 tons 71 tons | 100 tons 96 tons 100 tons | 54 tons 35 tons
230 100 tons | 47 tons 71tons | 100 tons 100 tons 100 tons | &4 tons 35 tons
231 100 tons | S8 tons 73 tons | 100 tons 100 toms: 100 tons | 90 tons 36 tons
231 100 tons | 58 tons 73 tons | 100 tons 74 tons 100 tons | 90 tons 4 tons
232 100 tons | 47 tons 65 tons | 100 tons 73 tons 100 tons | &4 tons 33 tons
303 100 tons | S5 tons 77 tons | 100 tons 73 tons 100 tons | &4 tons 33 tons
304 100 tons | SV tons B1 tons [ 100 tons 74 tons 100tons | &5 tons 33 tons
304 100 tons | SV tons B0 tons | 100 tons 100 toms: 100 tons | 65 tons 36 tons
305 100 tons | 54 tons B0 tons | 100 tons 99 tons 100 tons | 56 tons 35 tons
305 100 tons | 54 tons B0 tons | 100 tons 92 tons 100 tons | 56 tons 3 tons
306 100 tons | SV tons BS tons | 100 tons B6 tons 100 tons | 90 tons 34 tons
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Jeremiah Morrow Bridge

@ Project WAR-71-14.20

Continuous Table 5-11 Longitudinal Results for Inventory Rating
(Standard HS) for Example 3

Capacity on Loading Rating
Capacity in tons
NODE service condition strength check
top top bottom | bottom wel
stress stress stress stress principle moment | moment welb
max min Max min stress 3 min shear
306 100 tons | 57 tons B85 tons | 100 tons B¥ tons 100 tons | 90 tons 24 tons
307 100 tons | 60 tons 53 tons | 100 tons B0 tons 100 tons | 100 tons | 34 tons
307 100 tons | 60 tons 93 tons | 100 tons BO tons 100 tons | 100 tons | 34 tons
308 100 tons | B5Stons | 100 tons | 100 tons 71 tons 100tons | 100 tons | 33 tons
308 100 tons | BStons | 100 tons | 100 tons 68 tons 100 tons | 100 tons | 33 tons
309 100 tons | 81tons | 100 tons | 100 tons 61 tons 100 tons | 100 tons | 33 tons
309 100 tons | 81tons | 100 tons | 100 tons 60 tons 100 tons | 100 tons | 33 tons
310 100 tons | 94 tons | 100 tons | 100 tons 59 tons 100 tons | 100 tons | 33 tons
310 100 tons | 93 tons | 100 tons | 100 tons 55 tons 100 tons | 100 tons | 33 tons
311 100 tons | 100 tons | 100 tons | 100 tons 58 tons 100 tons | 100 tons | 33 tons
311 100 tons | 100 tons | 100 tons | 100 tons o4 tons 100tons | 100 tons | 33 tons
312 100 tons | 100 tons | 100 tons | 97 tons 58 tons 100tons | 100 tons | 34 tons
32 100 tons | 100 tons | 100 tons | 97 tons 59 tons 100 tons | 100 tons | 34 tons
313 100 tons | 100 tons | 100 tons | 65 tons 69 tons 89tons | 100 tong | 36 tons
313 100 tons | 100 tons | 100 tons | 65 tons 75 tons 89tons | 100 tons | 38 tons
314 100 tons | 100 tons | 100 tons | 51 tons 92 tons 72tons | 100 tons | 43 tons
314 100 tons | 100 tons | 100 tons | 51 tons 100 tons 72tons | 100 tons | 33 tons
315 100 tons | 100 tons | 100 tons | 45 tons 100 tons G& tons 100 tons | 34 tons
315 100 tons | 100 tons | 100 tons | 45 tons 100 tons GE tons 100 tons | 34 tons
316 100 tons | 100 tons | 100 tons | S0 tons 100 tons 51 tons 100 tons | 34 tons
316 100 tons | 100 tons | 100 tons | S0 tons 100 tons El1tons | 100 tong | 34 tons
317 100 tons | 100 tons | 100 tons | 43 tons 100 tons S8tons | 100 tons | 34 tons
317 100 tons | 100 tons | 100 tons | 43 tons 100 tons S8tons | 100 tons | 34 tons
318 100 tons | 100 tons | 100 tons | 46 tons 100 tons S8tons | 100 tons | 2Mdtons
318 100 tons | 100 tons | 100 tons | 46 tons 100 tons 58 tons 100 tons | 34 tons
319 100 tons | 100 tons | 100 tons | 59 tons 100 tons BB tons 100 tons | 34 tons
319 100 tons | 100 tons | 100 tons | 59 tons 100 tons GE tons 100 tons | 34 tons
320 100 tons | 100 tons | 100 tons | 59 tons 100 tons 7Etons | 100 tons | 34 tons
320 100 tons | 100 tons | 100 tons | 59 tons 100 tons 76 tons 100 tons | 46 tons
321 100 tons | 100 tons | 100 tons | 72 tons 90 tons 100 tons | 100 tons | 40 tons
321 100 tons | 100 tons | 100 tons | 72 tons 79 tons 99tons | 100 tons | 39 tons
322 100 tons | 100 tons | 100 tons | 96 tons 64 tons 100 tons | 100 tons | 35 tons
322 100 tons | 100 tons | 100 tons | 96 tons 65 tons 100 tons | 100 tons | 35 tons
323 100 tons | 100 tons | 100 tons | 100 tons 29 tons 100 tons | 100 tons | 34 tons
323 100 tons | 100 tons | 100 tons | 100 tons 59 tons 100 tons | 100 tons | 34 tons
324 100 tons | 100 tons | 100 tons | 100 tons 56 tons 100 tons | 100 tons | 33 tons
324 100 tons | 100 tons | 100 tons | 100 tons 59 tons 100 tons | 100 tons | 33 tons
325 100 tons | 82 tons | 100 tons | 100 tons 59 tons 100 tons | 85 tons 33 tons
325 100 tons | 82 tons | 100 tons | 100 tons 61 tons 100 tons | 85 tons 33 tons
326 100 tons | 69 tons | 100 tons | 100 tons 63 tons 100 tons | 66 tons 33 tong
326 100 tons | 70 tons | 100 tons | 100 tons 66 tons 100 tons | 100 tons | 33 tons
327 100 tons | 61 tons 93 tons | 100 tons 75 tons 100 tons | 100 tons | 33 tons
327 100 tons | &1 tons 93 tons | 100 tons 77 tons 100 tons | 100 tons | 3 tons
328 100 tons | 58 tons 8BS tons | 100 tons B5 tons 100tons | 91 tons 34 tons
328 100 tons | 58 tons 8BS tons | 100 tons BS tons 100tons | 91 tons 34 tons
329 100 tons | 54 tons 79 tons [ 100 tons 91 tons 100 tons | &7 tons 3 tong
329 100 tons | 54 tons 79 tons [ 100 tons 92 tons 100 tons | &7 tons 35 tong
330 100 tons | 57 tons 78 tons | 100 tons 100 tons 100 tons | 85 tons 35 tons
330 100 tons | 57 tons 78 tons | 100 tons S ftons 100 tons | 85 tons 36 bons
33 100 tons | 68 tons 80 tons | 100 tons 100 tons 100 tons | 91 tons 38 tons
331 100 tons | 68 tons B0 tons | 100 tons 51 tons 100tons | 91 tons 34 tons
332 100 tons | 57 tons 7S tons | 100 tons 92 tons 100tons | 86 tons 33 tons
403 100 tons | 48 tons ES tons | 100 tons 70 tons 100tons | &1 tons 33 tons
404 100 tons | 48 tons 67 tons [ 100 tons 70 tons 100 tons | 82 tons 33 tong
404 100 tons | 48 tons 67 tons | 100 tons 100 tons 100 tons | &2 tons 36 bons
405 100 tons | 43 tons 65 tons | 100 tons 96 tons 100 tons | &2 tons 35 tons
405 100 tons | 43 tons 65 tons | 100 tons B9 tons 100 tons | 82 tons M tons
406 100 tons | 44 tons 70 tons | 100 tons B2 tons 100 tons | 56 tons 24 tons
406 100 tons | 44 tons 70 tons | 100 tons B4 tons 100 tons | 586 tons 34 tons
407 100 tons | 46 tons 76 tons | 100 tons 76 tons 100 tons | 96 tons 34 tons
407 100 tons | 46 tons 76 tons | 100 tons 75 tons 100 tons | 96 tons 3 tong
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Continuous Table 5-11 Longitudinal Results for Inventory Rating
(Standard HS) for Example 3

Capacity on Loading Rating
Capacity in tons
NODE service condition strength check
top top bottom rottom welb
stress stress sfress stress principle moment [ moment web
max min max min stress max min shear
408 100 tons | 49 tons 87 tons | 100 tons 68 tons 100 tons | 100 tons | 33 tons
408 100 tons | 48 tons B7 tons | 100 tons 63 tons 100 tons | 100 tons | 33 tons
409 100 tons | &0 tons | 100 tons | 100 tons 55 tons 100 tons | 100 tons | 33 tons
409 100 tons | &0 tons | 100 tons | 100 tons o4 tons 100 tons | 100 tons | 33 tons
410 100 tons | 69 tons | 100 tons | 100 tons 53 tons 100 tons | 100 tons | 33 tons
410 100 tons | B9 tons | 100 tons | 100 tons 48 tons 100 tons | 100 tons | 33 tons
411 100 itons | B9 tons | 100 tons | 100 tons 49 tons 100 tons | 100 tons | 33 tons
411 100 itons | B9 tons | 100 tons | 100 tons 45 tons 100 tons | 100 tons | 33 tons
412 100 tons | 100 tons | 100 tons | 100 tons 49 tons 100 tons | 100 tons | 34 tons
412 100 tons | 100 tons | 100 tons | 100 tons 48 tons 100 tons | 100 tons | 34 tons
413 100 tons | 100 tons | 100 tons | 79 tons o8 tons G9tons | 100 tons | 36 tons
413 100 tons | 100 tons | 100 tons | 79 tons &0 tons 59 tons 100 tons | 36 tons
414 100 tons | 100 tons | 100 tons | 65 tons 79 tons 76 tons 100 tons | 41 tons
414 100 tons | 100 tons | 100 tons | 65 tons S0 tons 76 tons 100 tons | 31 tons
415 100 tons | 100 tons | 100 tons | 56 tons 100 tons 70 tons 100 tons | 34 tons
415 100 tons | 100 tons | 100 tons | 56 tons 100 tons 70 tons 100 tons | 34 tons
418 100 tons | 100 tons | 100 tons | 60 tons 100 tons BS tons 100 tons | 34 tons
416 100 tons | 100 tons | 100 tons | 60 tons 100 tons BS tons 100 tons | 34 tons
417 100 tons | 100 tons | 100 tons | 47 tons 100 tons B0 tons 100 tons | 34 tons
417 100 tons | 100 tons | 100 tons | 47 tons 100 tons G0 tons | 100 tons | 34 tons
415 100 tons | 100 tons | 100 tons | 46 tons 100 tons S9tons | 100 tons | 34 tons
415 100 tons | 100 tons | 100 tons | 46 tons 100 tons S9tons | 100 tons | 34 tons
419 100 tons | 100 tons | 100 tons | 55 tons 100 tons G9tons | 100 tons | 34 tons
419 100 tons | 100 tons | 100 tons | 55 tons 100 tons G9tons | 100 tons | 34 tons
420 100 tons | 100 tons | 100 tons | 55 tons 100 tons 79tons | 100 tons | 34 tons
420 100 tons | 100 tons | 100 tons | 55 tons 100 tons 79tons | 100 tons | 46 tons
421 100 tons | 100 tons | 100 tons | 64 tons 86 tons 100 tons | 100 tons | 41 tons
421 100 tons | 100 tons | 100 tons | 64 tons 7T tons 100 tons | 100 tons | 40 tons
422 100 tons | 100 tons | 100 tons | 83 tons 61 tons 100 tons | 100 tons | 35 tons
422 100 tons | 100 tons | 100 tons | 83 tons B4 tons 100 tons | 100 tons | 36 tons
423 100 tons | 100 tons | 100 tons | 100 tons 59 tons 100 tons | 100 tons | 34 tons
423 100 tons | 100 tons | 100 tons | 100 tons 59 tons 100 tons | 100 tons | 34 tons
424 100 tons | 100 tons | 100 tons | 100 tons 55 tons 100 tons | 100 tons | 33 tons
424 100 tons | 100 tons | 100 tons | 100 tons 59 tons 100 tons | 100 tons | 34 tons
425 100 tons | B3 tons | 100 tons | 100 tons 59 tons 100 tons | 86 tons 33 tons
425 100 tons | B3tons | 100 tons | 100 tons 61 tons 100 tons | 86 tons 33 tons
426 100 tons Ztons | 100 tons | 100 tons 61 tons 100 tons | 68 tons 33 tons
426 100 tons | 72 tons | 100 tons | 100 tons 66 tons 100 tons | 68 tons 33 tons
427 100 tons | 63 tons B9 tons | 100 tons 75 tons 100 tons | 100 tons | 34 tons
427 100 tons | 63 tons B8 tons | 100 tons 7T tons 100 tons | 100 tons | 34 tons
428 100 tons | &0 tons B1tons | 100 tons BS tons 100tons | 91 tons 34 tons
428 100 tons | 60 tons B1tons | 100 tons B4 tons 100tons | 91 tons 3 tons
429 100 tons | 57 tons 7o tons | 100 tons 91 tons 100 tons | &7 tons 3 tons
429 100 tons | 57 tons 7o tons | 100 tons 92 tons 100 tons | &7 tons 35 tons
430 100 tons | 59 tons 74 tons | 100 tons 100 tons 100 tons | 85 tons 35 tons
430 100 tons | 59 tons 74 tons | 100 tons o4 tons 100 tons | 85 tons 36 tons
431 100 tons | 71 tons 76 tons | 100 tons 100 tons 100 tons | 91 tons 38 tons
431 100 tons | 71 tons 76 tons | 100 tons S0 tons 100 tons | 91 tons H tons
432 100 tons | 59 tons 71 tons | 100 tons S0 tons 100 tons | 85 tons 33 tons
503 100 tons | 57 tons 72 tons | 100 tons B0 tons 100 tons | 91 tons H tons
504 100 tons | 58 tons 75 tons | 100 tons 79 tons 100 tons | 92 tons 3 tons
504 100 tons | 58 tons 74 tonz | 100 tons 100 tons 100 tons | 92 tons 38 tons
505 100 tons | 52 tons 72 tons | 100 tons 100 tons 100 tons | 594 tons 38 tons
505 100 tons | 52 tons 72 tons | 100 tons 100 tons 100 tons | 94 tons 35 tons
S06 100 tons | 53 tons 76 tons | 100 tons 95 tons 100 tons | 97 tons 35 tons
506 100 tons | 53 tons 76 tons | 100 tons 55 tons 100 tons | 97 tons 35 tons
S07 100 tons | 54 tons B2 tons | 100 tons 89 tons 100 tons | 100 tons | 35 tons
S07 100 tons | 54 tons 82 tons | 100 tons B9 tons 100 tons | 100 tons | 35 tons
508 100 tons | 55 tons 92 tons | 100 tons 81 tons 100 tons | 100 tons | 34 tons
508 100 tons | 55 tons 92 tons | 100 tons 76 tons 100 tons | 100 tons | 34 tons
509 100 tons | 65 tons | 100 tons | 100 tons 70 tons 100 tons | 100 tons | 34 tons
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Continuous Table 5-11 Longitudinal Results for Inventory Rating
(Standard HS) for Example 3

Capacity on Loading Rating
Capacity in tons
[MODE service condition strength check
top o bottom | bottom welb
stress stress stress stress principle moament | moment welb
max min IMax i stress max min shear
509 100 tons | 65tons | 100 tons | 100 tons B9 tons 100 tons | 100 tons | 34 tons
510 100tons | 71tons | 100 tons | 100 tons 66 tons 100 tons | 100 tons | 34 tons
510 100tons | 71tons | 100 tons | 100 tons 61 tons 100 tons | 100 tons | 34 tons
511 100 tons | B6tons [ 100 tons | 100 tons B4 tons 100tons | 100tons | A5 tons
511 100 tons | B6tons [ 100 tons | 100 tons 259 tons 100tons | 100tons | 34 tons
512 100 tons | 97 tons [ 100 tons | 100 tons B3 tons 100tons | 100tons | 35 tons
512 100 tons | 97 tons [ 100 tons | 100 tons E1 tons 100tons | 100tons | 35 tons
513 100 tons | 100 tons | 100tons | 74 fons T3 tons B4tons | 100tons | 39 tons
513 100 tons | 100 tons | 100 tons | 74 tons 76 tons S84tons | 100tons | 39 tons
514 100 tons | 100 tons | 100 tons | 58 tons 06 tons ftons | 100tons | 44 tons
514 100 tons | 100 tons | 100 tons | 58 tons 100 tons ftons | 100tons | 34 tons
515 100 tons | 100 tons | 100 tons | 56 tons 100 tons E9tons | 100 tons | 34 tons
515 100 tons | 100 tons | 100 tons | 56 tons 100 tons E9tons | 100 tons | 34 tons
516 100 tons | 100 tons | 100 tons | 66 tons 100 tons BB tons | 100 tons | 34 tons
516 100 tons | 100 tons | 100 tons | 66 tons 100 tons BB tons | 100 tons | 34 tons
517 100 tons | 100 tons | 100 tons | 58 tons 100 tons B4 tons | 100 tons | 34 tons
517 100 tons | 100 tons | 100 tons | 58 tons 100 tons 64 tons | 100 tons | 34 tons
518 100 tons | 100 tons | 100 tons | 62 tons 100 tons 66 tons | 100 tons | 34 tons
518 100 tons | 100 tons | 100 tons | 62 tons 100 tons 66 tons | 100 tons | 34 tons
519 100 tons | 100 tons | 100 tons | 82 tons 100 tons T7tons | 100tons | 34 tons
519 100 tons | 100 tons | 100 tons | 82 tons 100 tons 77tonz | 100tons | 46 tons
520 100 tons | 100 tons | 100 tons | 93 tons 100 tons 97 tons | 100 tons | 46 tons
520 100 tonz | 100 tons | 100 tons | 93 tons 100 tons 97 tons | 100 tons | 46 tons
521 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 45 tons
521 100 tons | 100 tons | 100 tons | 100 tons 96 tons 100 tons | 100 tons | 45 tons
522 100 tons | 100 tons | 100 tons | 100 tons B5 tons 100 tons | 100 tons | 40 tons
522 100 tons | 100 tons | 100 tons | 100 tons BD tons 100 tons | 100 tons | 40 tons
523 100 tons | 100 tons | 100 tons | 100 tons 73 tons 100 tons | 100 tons | 36 tons
523 100 tons | 100 tons | 100 tons | 100 tons 73 tons 100 tons | 100 tons | 38 tons
524 100 tons | 100 tons | 100 tons | 100 tons 7D tons 100 tons | 100 tons | 35 tons
524 100 tons | 100 tons | 100 tons | 100 tons 69 tons 100 tons | 100 tons | 35 tons
525 100 ions | B6tons | 100 tons | 100 tons 68 tons 100 tons | 76 tons 35 tons
525 100 ions | B6tons | 100 tons | 100 tons 70 bons 100 tons | 76 tons 35 tons
526 10 ions | 73tons | 100 tons | 100 tons 7D bons 100 tons | 59 tons 3 tons
526 10 ions | 73tons | 100 tons | 100 tons 71 tons 100 tons | 59 tons 3 tons
527 100 itons | &1 tons | 100 tons | 100 tons 76 tons 100 tons | 45 tons 3 tons
527 10 itons | 61tons | 100 tons | 100 tons 75 tons 100 tons | 45 tons 3 tons
528 10 ions | S1tons | 100 tons | 100 tons BD tons 100 tons | &6 tons 3 tons
528 10 ions | S1tons | 100 tons | 100 tons BD tons 100 tons | &6 tons 3 tons
529 10D tons | 47 tons | 100 tons | 100 tons 85 tons 100 tons | &2 tons M tons
529 10D tons | 47 tons | 100 tons | 100 tons B0 tons 100 tons | &2 tons M tons
530 100 tons | SS5tons | 100 tons | 100 tons 85 tons 100 tons | &7 tons 35 tons
603 10D tons | 67 tons | 100 tons | 100 tons 77 tons 100 tons | 100 tons | 34 tons
604 100 tons | 7Dtons [ 100 tons | 100 tons B1 tons 100tons | 100tons | 34 tons
604 100 tons | 7Dtons [ 100 tons | 100 tons 100 tons 100tons | 100tons | 36 tons
605 100 tons | 74 tons | 100 tons | 100 tons 100 tons 100tons | 100 tons | 36 tons
605 100 tons | 74 tons | 100 tons | 100 tons 100 tons 100tons | 100tons | 36 tons
606 100 tons | B6tons | 100 tons | 100 tons 100 tons 100tons | 100tons | 36 tons
606 100 tons | B6tons | 100 tons | 100 tons 100 tons 100tons | 100tons | 36 tons
607 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 38 tons
607 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 38 tons
608 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 38 tons
608 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 38 tons
609 100 tons | 100 tons [ 100 tons | 100 tons 100 tons 100tons | 100tons | 39 tons
609 100 tons | 100 tons [ 100 tons | 100 tons 100 tons 100tons | 100tons | 39 tons
610 100 tons | 100 tons [ 100 tons | 100 tons 100 tons 100tons | 100 tons | 40 tons
610 100 tons | 100 tons [ 100 tons | 100 tons 100 tons 100tons | 100 tons | 40 tons
611 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 44 tons
611 100 tons | 100 tons | 100 tons | 99 tons 100 tons 100 tons | 100 tons | 44 tons
612 100 tons | 98tons | 100tons | 87 tons 100 tons G6tons | 100 tons | 46 tons
612 100 tons | 98tons | 100tons | 87 tons 100 tons G6tons | 100 tons | 46 tons
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Continuous Table 5-11 Longitudinal Results for Inventory Rating
(Standard HS) for Example 3

Capacity on Loading Rating
Capacity in tons
|HGDE service condition strength check
top top bottom | bottom web
stress stress stress stress principle | moment | moment web

max min max min stress max min shear
613 100tons | S98tons | 100 tons | 65 tons 100 tons T4tons | 100tons | 46 tons
613 100 tons | S8 tons | 100 tons | 68 tons 100 tons T4tons | 100 tons | 46 tons
G614 100 tons | 100 tons | 100 tons | 63 tons 100 tons B5tons | 100tons | 46tons
6514 100 tons | 100 tons | 100 tons | 63 tons 100 tons EStons | 100 tons | 34 tons
615 100 tons | 100 tons | 100 tons | 75 tons 100 tons 72tons | 100 tons | 34 tons
615 100 tons | 100 tons | 100 tons | 73 tons 100 tons T2tons | 100 tons | 34 tons
616 100 tons | 100 tons | 100 tons | 100 fons 100 tons 100tons | 100 tons | 34 fons
616 100 tons | 100 tons | 100 tons | 100 fons 100 tons 100tons | 100 tons | 46 tons
617 100 tons | 100 tons | 100 tons | 100 fons 73 tons 100tons | 100 tons | 44 fons
617 100 tons | 100 tons | 100 tons | 100 fons 64 tons 100tons | 100 tons | 43 tons
700 100 tons | 100 tons 58 tons 100tons | 100 tons | 40 tons
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Table 5-12 Transverse Results for Inventory Rating (Standard HS) for Example 3

project: Jeremiah Momow Bridge
rating type: Inventory Load Rating

Summary of rating in the transverse direction

Load Rating Resulf Transverse

Minimum Capacity In Transverss

Minimum Capacky In Tranaverse

LOCATION OF MEMBER WITH MINIMUM
MInimum Capacity
30 tons Bottom Stress Controks

LOCATION OF MEMBER WITH MINIMLUM

Minimum Capacity
33 fons Top Stress Controls

Capacity In Tons of Individual Members

Capacity In Tons of Individual Members

Capaciy In Tons at Top 5lab on Desp Seclion
Plate & BaMvice condiiion siangin chack

top top bottom | botiom

piress moment | moment

max max min

¥ Fi

1 100tons 100tons 100ftons 1001fons 10O tons 100 tons
2 100tons Sdtons 100tons 100tons 1001ons 100 tons
3 100tons 34tons 100ftons 100tons 1001ions 100 tons
4 i00tons 42tons 100fons S5ions 1001ons 100 tons
5 100tons S1fons 100fons S6ions 10Otons 100 tons
] 100tons 47tons  100tons 100tons 100fons €3 tons
T 100tons Sitons 100tons 100tons 100ions 59 tons
a i00tons S7tons 100tons 100tons 100tons &1 tons
3 100tons €5fons  100fons 100tons 100tons 63 tons
12 100tons E5tons 100tons 100tons 100ions 65 tons
1 100tons G0tons 100tons 100tons 100tons 60 tons
12 i00tons E0tons 100tons 100tons 100tons SS5tons
13 1D0tons 75tons 100 fons G91ons  &11tons
12 100tons SOtons 100 tons 20t 391oms
13 100tons G2tons 100 tons 21tons  491ons
18 i00tons 3J3tons 100tns BOtons 1001ons 391ons
17 1D0tons 37toms  100fons 7Sions 100tons 39 tons
13 100tons J3Gtons 100tns 72ions 100tons 39 tons
19 100tons 35tons 100tns 7Oions 100tons 40 tons
20 i00tons JdGtons 100tns 72ions 1001ons 44 tons
21 100tons 49tons  1004ons 77 ions 1001ons 65 tons
2 100tons 44tons  100tns B6tons 991ons 69 1ons
3 100tons 35tons 100tns S91ons 1001ons 62 tons
24 100tons JdGtons 100tns 421ons S4ions  T4tons
25 oifons 35tons 100%ons 39ions  391ons  B9tons
26 5Tions 40tons 100%ons 43tons 41tons 100 bons
n Bdions 4Gtons 100%ons 391ons 35tons 100 bons
23 7oions TAtons 100%ons 35tns 31fons 100 tans
3 c0fons E0fons 100%ons 401fons 35tons 100 tons
il 100tons E0tons 100tons 491tons  SOtons 100 tons
k1l B3ions G0tone 100ions 31itons 35tons 100 bons
2 Siions E0tons 100%ons 20fnRs 3%9%ons  BSions
33 100tons S3tons 1004ons G4ions 94ions  TStoms
3 100tons E5tons 100tns S2ions 31ions  TI91oms
35 100tons GGtons 100tns 47ions 76ions T2 tons
38 i00tons SOtons 100tons 4S5tons 72ions  S3tons
37 100tons 41tons  1004ons SOfons G6ions 43 foms
33 100tons J3tons 100tns SS5tons 100Mons  401ons
] 100tons J3tons 100tns G1tons 100ions 39 tons
47 i00tons 40tons 100tons ES5tons 1001ons  39tons
41  100tons 61tons 100 fons 23fons 48 tons
42 100tons S1toms 100 tons 20t 39 1oms
43 100tons T4tons 100 tons G0tons 60 tons
4z 100tons E5tons 100tns S7tons 1001ons 53 tons
45 1D0tons 65tons  1004ons 100tons 1001ons 63 fons
45 100tons E<4tons 100tons 100tons 100ions 65 tons
a7 100tons G4tons 100tons 100tons 100tons 63 tons
43 100tons SGtons 100tons 100tons 100ions 61 tons
43  100tons SOtons  1004ons 100tons 1001ons 58 fons
=) 100tons 47tons  100tons 100tons 100fons €3 tons
3 100tons SOtons 100tons 100tons 1001ons 100 tons
52 100tons 41tons 100tons SSions 1001ons 100 tons
53 100tons 33tons  100ions 100Otons 100tons 100 tons
52 100tons 43tons 100 tons 100tons 1001ons 100 tons
35 100tons G62tons 100ftons 100tons 1001ons 100 tons

Capaclty In Tons at Top Slab on Shallow Section

Plata # sarvice conoltion girengin check
momant | moment

max min

¥ E]

1 100%ons 100tons 100tons  1004ons 100%ons 100 tons
2 100%ors SOfons  100tons 100%ons 100%0ns 100 tons
3 100%oms 34fons  1001tnns 100%ons 100%0ns 100 tons
4 100%oms £Zfons 100tons SS5tons 100%ons 100 toms
5 100tons S1fons  100tons  95tons 100%ons 100 tons
] 100%ors 4Ttons  100tons 100ons 100%0ns GS3%00s
T 10Dions SOfors 1001tons 100ions 100%ons 5SS iDns
a 100fons STions 100tons 1004ons 100%ons &1fons
3 100tons &5fons  100tons 1001ons 100%0ns 63 tons
10 100%ors G5tons  100tons 100ions 100%0ns GG 10ns
11 10Dtons 59%ons 100tons 100ions 100%ons S59%Dns
12 100fors GOfors 100tons 1004ons 100%ons SSions
13 100%ons 76tons 100 tons 76tons &1 tons
14 100%ors S1torns 100 tons 2itons 39%Dons
15 10Dtons G4tons 100 Dns 23tons <£91DnS
16 100%ors Z0f%ons 100tons A2tons 100%ns 4Df%ons
17 100%oms 39tons  100fons  76tons 100%ons 40 tons
1B 10Dtons 37tons 100tns 73tons 100%ons 40%0ns
19 10Dfons 37ions 100tns 7itons 100%ons 40%ons
20 10D%ors 35tons 100tns 73tons 100%ons 45ions
21 100fons S2tons  100fons  7Stons 100%0ns 66 tons
22 10Dtons S3tons 100tons  S7tons 100%ons  811%0ns

23 100%ons 42 %ons
24 100%ors  S4tons

100fons 100%ons 100%ns 76 ions
100 fons Ttons 40ftons  90%ons

28 100tors 46tons  100tns  S3tons  43tons 100 tons
26 100%ons 49%ons  1001tons  SStons  43tons 100 tons
7 93%ns S5tons 100tns <3 ons  3%9tons 100 tons
2B d2%ns 100tons 100tns 3Etons  3Stons 100 tons
29 100%ons G9%ons  100tns  SEtons  43tons 100 tons
30 100%tons &67tons  100tons  S3tons  S4tons 100 tons
H S4%ons G6tons 100tns 37 ons  40tons 100 tons
32 100tors &5%ons  1001tons  3Efons  4Stons  90f%ons
3 100%ons S4%ons  100tns  7Etons 10D%Ons S6ftons
] 100%ors 72%0ms  100tns  GS2tons  S0tons  S0ftons
kL] 100%ons G4%ons  100tns  STions GBStons  72ions
k. 100%ors 49%ons  100tons  STtons 100D%Ons  S4ftons
k) 100%ons 41tons  100tons  SStons 10D%Ons  <3f%ons
38 100%ors 39%0ns  100tons  S4tons 100%ns  £0ftons
39 100%ons 39%ons  100tns  70tons 100%Ons  39%ons
20 100%ors 4D%ons  100tons  7Etons 100D%ns  SDftons
21 100%ons G62%ons 100 tons 24tons  4E5%ons
42 100%ors S2%ons 100 ons 23tons  4Df%ons
43 100%ors 75%ons 100 tons Sitons G0%ons

24 100%ors  S4tons
48 100%ons  G4.tons
28 100%ors 64 tons
a7 100%ons 64 tons
2B 100%ons  SEfons
22 100%ons  SDtons
0 100%ors 47 tons
1 100%ons  SDtons
52 100%ons  411%ons
53 100%ons 33 %ons
4 100%ors 46 tons
35 100%ons 61 tons

100fons 100%ons 100%ns  S6ions
100fons 100%ons 100%ns  S1fons
100fons 100%ons 100%0nE 65 fons
100fons 100%ons 100%0ns 55 lons
100fons 100%ons 100%ns  S1ions
100fons 100%ons 100%ns  S55ions
100fons 100%ons 100%0nE 63 Mons
100fons 100%ons 100%0ns 100 tons
10fons SStons 100%ons 100 tons
100fons 100%ons 100%ons 100 tons
100fons 100%one 100%0ne 100 tons
100fons 100%ons 100%ons 100 tons
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5.4. Example 4 - Operating Rating

In this is example, an operating rating is conducted using standard HS loading with a 0.0 kip/ft?
future wearing surface load. The “User Input” sheet can be found in Tables 5-13. The
longitudinal and transverse “Result Summary” sheets can be found in Tables 5-15 and 5-16,

respectively.
In this example, the controlling operating load rating is 41 tons shown in Table 5-14.

In Table 5-15, the minimum load rating in the longitudinal direction is 45 tons based on the web
shear.

The minimum load rating for the shallow section is 47 tons in Table 5-17, controlled by bottom of
slab stresses, and 41 tons for the deep section, based on bottom of slab stresses.
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Table 5-13 User Input Sheet for Operating Rating (Standard HS) for Example 4

Project: Jeremiah Morrow Bridge Load Rating Performed on; £/102018 1£:55
Rating type: Operating Load Rating

+
e
Usar Input Data Cell Are In Bold and Red \mlock password
O e
- N
Are wheess of vehicie step outside of Eamier Curb? |'”IG]' are Insida barrler curbs. Soltls good |
wheel load definition for user-defined vehicle
{na need fo Input data If dolng Inventary or operating rating wsing standard HS lnad configuratian)
Distance of LeRt most whee of current HS25 t right
Ha Input "Ni&* @ Call C13 Distance (4 ft mim ) from the first Laft most whee! load of cument HS25 truck to [ast right most whea! |aad of permit truck. For no cument load, sat to be “NiA™
most wneet of PemmL TRER, ¥ = puthi @ ¢ k ot wheelload far pemitbag = 0.0KIpe
00 - Distance from DL (for et Fuck [Ths 5 the Iz most wheel (4) of Pemmit Truzk - way ram rac diectan, positie k& to he right
2 3 4 5 3 7 3 3 10 1 1 13 1 15 16 17 18 18 il 21 n 3 2 2
T3 - s pozion [
DN - Wheel postion 1 2 3 4 5 3 7 [ 3 10 i} 12 i) 1 15 16 1 18 18 Fil 21 n 5 u F
E
]
c
D
E
F
G
H
‘The standard HS load used for this evaluation
Permit Evaluation is performed using operating criteria
User Input Wl s
Factor
IMPACT, long =| only 8ps mpact for parmit FT o Whadl8
IMPACT, frans =T a 6 jtudinal, always 0. for transvarse
FUTURE WEARING SURFACE (BT Jm] ] L
et
TO FIND INVENTORY RATING, INPUT 1| Rating type
T FIND OPERATING RATING INPUT 2| 2 [Operating Rating Wt
TO FIND PERMIT EVALUATION, INPUT 3
o Wi
FOR INVENTORY OR OPERATING RATING, 3 [Number of lanes is acceptable 1
ENTER THE NUMEER OF LANES LOADED s
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Project WAR-71-14.20
Jeremiah Morrow Bridge

Table 5-14 Summary Results for Operating Rating (Standard HS) for Example 4

Project: Jeremiah Morrow Bridge

Rating Type: Operating Load Rating

& Permit Truck
Load Rating Performed on: 411012016 1455
. + Adjacent
No of Axles of Permit Vehicles = NA  axes Traffic
Total wheel load for permit vehicle=  N/A  kips - °
Rating Factor=| 41.08 [Tons et
§ - R —a-Deck Edge
- L =—CL OF BRIDGE
Wheel load definition for user-defined vehicle
Distance of Left most wheel of cument H25. 0+ |5 e fom the first Lot most whee! load of ourrent HS25 truck tolast ight most wheelload of permittruck. For no cument load, set o be "NIA®
to right most wheel of Permit Truck
D_pgl -Distance from PGL (for permit truck) 000  |this is the left most wheel (A) of Permit Truck - away from traffic direction, positive is to the right
Da - axis pasition 0.00 ft
Dw - wheel position 1 2 3 4 5 [ 7 8 8 10 11 12 13 14 15 1 17 18 19 n 21 2 B A

0.00 ft

ToTmmoom»

Permit Evaluation is performed using operating criteria

IMPACT, long =

IMPALT, trans =
FUTURE WEARING SURFACE (biit'=

TO FIND OPERATING RATING INPUT 2!
TO FIND PERMIT EVALUATION, INPUT '3

FOR INVENTORY OR OPERATING RATING,
ENTER THE NUMBER OF LANES LOADED

NUMSER OF LANE OF ADJACENT NORMAL TRAFFIC CURRENT WITH FERMIT TRUCK

Factor

0.15
03

]

TO FIND INVENTORY RATING, INPUT 1" Rating type

2

note: only specify impact for permit load case
for standard vehicle, impact is calculated as per AASHTO for longitudinal, always 0.3 for transverse

(Operating Rating

Number of lanes is acceptable

("0" for Inventory & Operating Rating as well as no current load with permit truck. ™" for one lane of current load with permit fruck)

(Operating
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Jeremiah Morrow Bridge

@ Project WAR-71-14.20

Table 5-15 Longitudinal Results for Operating Rating
(Standard HS) for Example 4
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project: |Jeremiah Morrow Bridge
rating type: |Operating Load Rating
summary of rating in the longitudinal direction
Load Rating Result longitudinal
Minimum Rating Factor In Longitudinal
LOCATION OF MEMEBER WITH MINIMUM
Rating Factor
45 tons Web Shear Controls
Capacity on Loading Rating
Capacity in tons
|[HODE service condition strength check
top top bottom | bottom welb
stress stress stress stress principle moment | moment wel
max min X i stress max min shear

summary | 100 tons | Tétons | 72 tons | 63 tons 60 tons 100 tons | B4 tons | 45 tons
99 100 tons 100 tons | 100 tons | 100 tons
100 100 tons | 100 tons 100 tons 100 tons | 100 tons | 100 tons
100 100 tons | 100 tons 60 tons 100 tons | 100 tons | 100 tons
101 100 tons | 100 tons | 100 tons | 100 tons 65 tons 100 tons | 100 tons | 51 tons
101 100 tons | 100 tons | 100 tons | 100 tons 71 tons 100 tons | 100 tons | 53 tons
102 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 63 tons
102 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 63 tons
103 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tong | 100 tons | 63 tons
103 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 45 tons
104 100 tons | 100 tons | 100 tons | 81 tons 100 tons 100 tons | 100 tons | 45tons
104 100 tons | 100 tons | 100 tons | 81 tons 100 tons 100 tons | 100 tons | 45 tons
105 100 tons | 100 tons | 100 tons | 71 tons 100 tons 100 tons | 100 tons | 45 tons
105 100 tons | 100 tons | 100 tons | 71 tons 100 tons 100 tons | 100 tons | 45 tons
106 100 tons | 100 tons | 100 tons | 75 tons 100 tons 100 tons | 100 tons | 45 tons
106 100 tons | 100 tons | 100 tons | 78 tons 100 tons 100 tons | 100 tons | 45 tons
107 100 tons | 100 tons | 100 tons | 76 tons 100 tons 100 tons | 100 tons | 45 tons
107 100 tons | 100 tons | 100 tons | 76 tons 100 tons 100 tong | 100 tons | 63 tons
108 100 tons | 100 tons | 100 tons | 86 tons 100 tons 100 tons | 100 tons | 54 tons
108 100 tons | 100 tons | 100 tons | 86 tons 100 tons 100 tons | 100 tons | 54 tons
109 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
109 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100tons | 100 tons | 51 tons
110 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
110 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
111 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
111 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
112 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49tons
112 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
113 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | SDtons
113 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
114 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
114 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
115 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100tons | 100 tons | 51 tons
115 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 54 tons
116 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 54 tons
1186 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S5 tons
117 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S9tons
117 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tong | 100 tons | SDtons
1158 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
203 100 tons | 97 tons B1 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
204 100 tons | 98 tons B4 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
204 100 tons | 98 tons 83 tons | 100 tons 100 tons 100 tons | 100 tons | SStons
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Jeremiah Morrow Bridge

@ Project WAR-71-14.20

Continuous Table 5-15 Longitudinal Results for Operating Rating

(Standard HS) for Example 4

Capacity on Loading Rating
Capacity in tons
MNODE service condition strength check
top top bottom | bottom web
stress siress stress stress principle moment | moment wel
max i MMax i stress max min shear
205 100 tons | 96 tons B2 tonz | 100 tons 100 tons 100 tons | 100 tons | 54 tons
205 100 tons | 96 tons 82 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
206 100 tons | 100 tons | 88 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
206 100 tons | 100 tons | 88 tons | 100 tons 100 tons 100 tons | 100 tong | S0 tons
207 100 tons | 100 tons | 97 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
207 100 tons | 100 tons | 97 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
208 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
208 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
209 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
209 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
210 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
210 100 tons | 100 tons | 100 tons | 100 tons 90 tons 100 tons | 100 tons | 48 tons
211 100 tons | 100 tons | 100 tons | 100 tons 90 tons 100 tons | 100 tons | 49 tons
211 100 tons | 100 tons | 100 tons | 100 tons 97 tons 100 tons | 100 tong | 48 tons
212 100 tons | 100 tons | 100 tons | 100 tons 09 tons: 100 tons | 100 tons | S0 tons
212 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
213 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tong | 55 tons
213 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S5 tons
214 100 tons | 100 tons | 100 tons | 86 tons 100 tons 100 tons | 100 tons | 63 tons
214 100 tons | 100 tons | 100 tons | 86 tons 100 tons 100 tons | 100 tons | 45 tons
215 100 tong | 100 tons | 100tons | 75 tons 100 tons 100 tons | 100 tong | 45 tons
215 100 tons | 100 tons | 100 tons | 78 tons 100 tons 100 tons | 100 tons | 45 tons
216 100 tons | 100 tons | 100 tons | 86 tons 100 tons 100 tons | 100 tons | 45 tons
216 100 tons | 100 tons | 100 tons | 86 tons 100 tons 100 tons | 100 tons | 45 tons
217 100 tons | 100 tons | 100tons | 73 tons 100 tons 100 tons | 100 tons | 45 tons
217 100 tons | 100 tons | 100tons | 73 tons 100 tons 100 tons | 100 tons | 45tons
218 100 tons | 100 tons | 100 tons | 69 tons 100 tons 100 tons | 100 tons | 45 tons
218 100 tons | 100 tons | 100 tons | 69 tons 100 tons 100 tons | 100 tons | 45 tons
219 100 tons | 100 tons | 100 tons | 84 tons 100 tons 100 tons | 100 tons | 45 tons
219 100 tong | 100 tons | 100 tons | 54 tons 100 tons 100 tons | 100 tong | 45 tons
220 100 tons | 100 tons | 100tons | 85 tons 100 tons 100 tons | 100 tons | 45 tons
220 100 tons | 100 tons | 100 tons | 88 tons 100 tons 100 tons | 100 tons | 63 tons
2 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 60 tons
21 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S9tons
222 100 tons | 100 tons | 100 tons | 100 tons 90 tons 100 tons | 100 tons | S0 tons
222 100 tons | 100 tons | 100 tons | 100 tons 97 tons 100 tons | 100 tons | 51 tons
223 100 tons | 100 tons | 100 tons | 100 tons 95 tons 100 tons | 100 tons | 49 tons
223 100 tons | 100 tons | 100 tons | 100 tons 91 tons 100 tons | 100 tons | 49 tons
224 100 tons | 100 tons | 100 tons | 100 tons 91 tons 100 tons | 100 tons | 48 tons
224 100 tons | 100 tons | 100 tons | 100 tons 92 tons 100 tons | 100 tong | 48 tons
225 100 tons | 100 tons | 100 tons | 100 tons 95 tons 100 tons | 100 tons | 46 tons
225 100 tons | 100 tons | 100 tons | 100 tons 95 tons 100 tons | 100 tons | 48 tons
226 100 tons | 100 tons | 100 tons | 100 tons 90 tons 100 tons | 100 tons | 46 tons
226 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tong | 48 tons
227 100 tons | 89 tons S5 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
227 100 tons | 89 tons 95 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
228 100 tons | 84 tons 87 tonz | 100 tons 100 tons 100 tons | 100 tons | 49 tons
228 100 tons | 84 tons 87 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
229 100 tons | 79 tons B0 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
229 100 tons | 79 tons 80 tons | 100 tons 100 tons 100 tons | 100 tons | S50 tons
230 100 tons | 80 tons 79 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
230 100 tons | BD tons 79 tons | 100 tons 100 tons 100 tons | 100 tons | 53 tons
231 100 tons | 91 tons 81 tons | 100 tons 100 tons 100 tons | 100 tons | 55 tons
23 100 tons | 91 tons 81 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
232 100 tons | 78 tons 76 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
303 100 tons | 87 tons B85 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
304 100 tons | ‘90 tons 90 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
304 100 tons | 90 tons 89 tons | 100 tons 100 tons 100 tons | 100 tons | 54 tons
305 100 tons | 89 tons B9 tons | 100 tons 100 tons 100 tons | 100 tons | 53 tons
305 100 tons | 89 tons B9 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
306 100 tons | 94 tons 4 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
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Jeremiah Morrow Bridge

@ Project WAR-71-14.20

Continuous Table 5-15 Longitudinal Results for Operating Rating

(Standard HS) for Example 4

Capacity on Loading Rating
Capacity in tons
MNODE service condition strength check
top Lo bottom | bottom welb
stress stress siress stress principle moment | moment wel
max min Max min stress max min shear
306 100 tons | 94 tons 95 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
307 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tong | 100 tons | 49 tons
307 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
308 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
308 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
309 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tong | 100 tons | 46 tons
309 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 46 tons
310 100 tons | 100 tons | 100 tons | 100 tons 97 tons 100 tons | 100 tons | 48 tons
310 100 tons | 100 tons | 100 tons | 100 tons 96 tons 100 tong | 100 tons | 46 tons
311 100 tons | 100 tons | 100 tons | 100 tons 596 tons 100 tons | 100 tons | 48 tons
311 100 tons | 100 tons | 100 tons | 100 tons 95 tons 100 tons | 100 tons | 48 tons
32 100 tons | 100 tons | 100 tons | 100 tons 97 tons 100 tong | 100 tons | 49 tons
312 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
313 100 tons | 100 tons | 100 tons | 98 tons 100 tons 100 tons | 100 tons | 54 tons
313 100 tons | 100 tons | 100 tons | 95 tons 100 tons 100 tons | 100 tons | 54 tons
314 100 tons | 100 tons | 100 tons | 76 tons 100 tons 100 tons | 100 tons | 63 tons
314 100 tons | 100 tons | 100 tons | 76 tons 100 tons 100 tons | 100 tons | 45 tons
315 100 tons | 100 tons | 100 tons | &7 tons 100 tons 100 tons | 100 tons | 45 tons
315 100 tons | 100 tons | 100 tons | 67 tons 100 tons 100 tons | 100 tons | 45 tons
316 100 tons | 100 tons | 100 tons | 72 tons 100 tons 100 tons | 100 tons | 45 tons
316 100 tons | 100 tons | 100 tons | 72 tons 100 tons 100 tons | 100 tons | 45 tons
317 100 tons | 100 tons | 100 tons | 63 tons 100 tons 100 tons | 100 tons | 45 tons
317 100 tons | 100 tons | 100 tons | 63 tons 100 tons 100 tons | 100 tons | 45 tons
318 100 tons | 100 tons | 100 tons | 66 tons 100 tons 100 tons | 100 tons | 45 tons
318 100 tons | 100 tons | 100 tons | 66 tons 100 tons 100 tons | 100tons | 45 tons
319 100 tons | 100 tons | 100 tons | 81 tons 100 tons 100 tons | 100 tons | 45 tons
319 100 tons | 100 tons | 100 tons | 81 tons 100 tons 100 tons | 100 tons | 45 tons
320 100 tons | 100 tons | 100 tons | 83 tons 100 tons 100 tons | 100 tons | 45 tons
320 100 tons | 100 tons | 100 tons | B3 tons 100 tons 100 tons | 100 tons | 63 tons
321 100 tons | 100 tons | 100 toms | 100 tons 100 tons 100 tons | 100 tons | 61 tons
321 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 59 tons
322 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
322 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100tons | 51 tons
323 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
323 100 tons | 100 tons | 100 tons | 100 tons 97 tons 100 tons | 100 tons | 49 tons
324 100 tons | 100 tons | 100 tons | 100 tons 97 tons 100 tong | 100 tons | 48 tons
324 100 tons | 100 tons | 100 tons | 100 tons 99 tons 100 tons | 100 tons | 48 tons
325 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 46 tons
325 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
326 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tong | 100 tons | 46 tons
326 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
327 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
327 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tong | 100 tons | 49 tons
328 100 tons | 97 tons S5 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
328 100 tons | 97 tons 95 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
329 100 tons | 91 tons 85 tons | 100 tons 100 tons 100 tong | 100 tons | S0 tons
329 100 tons | 91 tons 88 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
330 100 tons | 91 tons BY tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
330 100 tons | 91 tons 85 tons | 100 tons 100 tons 100 tong | 100 tons | S3 tons
]| 100 tons | 100 tons | 88 tons | 100 tons 100 tons 100 tons | 100 tons | 56 tons
331 100 tons | 100 tons | 89 %ons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
332 100 tons | 89 tons 83 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
403 100 tons | 79 tons 72 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
404 100 tons | 80 tons 7S tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
404 100 tons | B0 tons 74 tons | 100 tons 100 tons 100 tons | 100 tons | 54 tons
405 10D tons | 76 tons 73 tons | 100 tons 100 tons 100 tons | 100tons | 53 tons
405 100 tons | 76 tons 73 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
406 100 tons | B0 tons 77 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
406 100 tons | BD tons 77 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
407 100 tons | B5 tons 85 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
407 100 tons | B5 tons 85 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
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@ Project WAR-71-14.20
Jeremiah Morrow Bridge

Continuous Table 5-15 Longitudinal Results for Operating Rating

(Standard HS) for Example 4

Capacity on Loading Rating
Capacity in tons
NODE service condition strength check
top top bottom | bottom wel
stress stress stress stress principle moment | moment wel
max min max min stress ias miin shear
408 100 tons | 92 tons S7 tons | 100 tons 100 tons 100 tons | 100tons | 48 tons
408 100 tons | 92 tons 57 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
409 100 tons | 100 tons | 100 tons | 100 tons o4 tons 100 tons | 100 tons | 46 tons
409 100 tons | 100 tons | 100 tons | 100 tons 95 tons 100 tons | 100 tons | 46 tons
410 100 tons | 100 tons | 100 tons | 100 tons 50 tons 100 tons | 100 tons | 48 tons
410 100 tons | 100 tons | 100 tons | 100 tons B7 tons 100 tons | 100 tons | 46 tons
411 100 tons | 100 tons | 100 tons | 100 tons B6 tons 100 tons | 100 tons | 48 tons
411 100 tons | 100 tons | 100 tons | 100 tons 85 tons 100 tons | 100 tons | 48 tons
412 100 tons | 100 tons | 100 tons | 100 tons 86 tons 100 tons | 100 tons | 49 tons
412 100 tons | 100 tons | 100 tons | 100 tons B9 tons 100 tons | 100 tons | 49 tons
413 100 tons | 100 tons | 100 tons | 100 tons o7 tons 100 tong | 100 tons | 53 tons
413 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 53 tons
414 100 tons | 100 tons | 100 tons | 92 tons 100 tons: 100 tons | 100 tons | 63 tons
414 100 tons | 100 tons | 100 tons | 92 tons 100 tons: 100 tons | 100 tons | 45 tons
415 100 tons | 100 tons | 100 tons | 79 tons 100 tons: 100 tons | 100 tons | 45 tons
415 100 tons | 100 tons | 100 tons | 79 tons 100 tons: 100 tons | 100 tons | 45 tons
416 100 tons | 100 tons | 100 tons | 83 tons 100 tons 100 tons | 100 tons | 45 tons
416 100 tons | 100 tons | 100 tons | 83 tons 100 tons 100 tons | 100 tons | 45 tons
47 100 tons | 100 tons | 100 tons | 69 tons 100 tons 100 tons | 100 tons | 45 tons
47 100 tons | 100 tons | 100 tons | 69 tons 100 tons 100 tons | 100 tons | 45 tons
418 100 tons | 100 tons | 100 tons | 67 tons 100 tons 100 tons | 100 tons | 45 tons
418 100 tons | 100 tons | 100 tons | 67 tons 100 tons 100 tons | 100 tons | 45 tons
419 100 tons | 100 tons | 100 tons | 81 tons 100 tons 100 tons | 100 tons | 45 tons
419 100 tons | 100 tons | 100 tons | 81 tons 100 tons 100 tons | 100 tons | 45 tons
420 100 tons | 100 tons | 100 tons | 80 tons 100 toms 100 tons | 100 tons | 45 tons
420 100 tons | 100 tons | 100 tons | 80 tons 100 toms 100 tons | 100 tons | 63 tons
421 100 tons | 100 tons | 100 tons | 93 tons 100 tons 100 tons | 100 tons | B3 tons
421 100 tons | 100 tons | 100 tons | 93 tons 100 tons 100 tons | 100 tons | 61 tons
422 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100tons | 100 tons | 51 tons
422 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 53 tons
423 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
423 100 tons | 100 tons | 100 tons | 100 tons 96 tons 100 tons | 100 tons | 49 tons
424 100 tons | 100 tons | 100 tons | 100 tons 96 tons 100 tons | 100 tons | 48 tons
424 100 tons | 100 tons | 100 tons | 100 tons 97 tons 100 tons | 100 tons | 49 tons
425 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
425 100 tons | 100 tons | 100 tons | 100 tons 99 tons 100 tons | 100 tons | 48 tons
426 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 46 tons
426 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
427 100 tons | 100 tons | 95 tons | 100 tons 100 tons: 100 tons | 100 tons | 48 tons
427 100 tons | 100 tons | 958 tons | 100 tons 100 tons: 100 tons | 100 tons | 49 tons
428 100 tons | ‘99 tons: 90 tons | 100 tons 100 tons: 100 tons | 100 tons | 49 tons
428 100 tons | ‘99 tons: 90 tons | 100 tons 100 tons: 100 tons | 100 tons | 50 tons
429 100 tons | 93 tons 83 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
429 100 tons | 93 tons 83 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
430 100 tons | 93 tons B2 tons | 100 tons 100 tons 100 tons | 100 tons | 53 tons
430 100 tons | 93 tons 82 tons | 100 tons 100 tons 100 tons | 100 tons | 54 tons
431 100 tons | 100 tons | 84 tons | 100 tons 100 tons 100 tons | 100 tons | 56 tons
431 100 tons | 100 tons | 84 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
432 100 tons | 91 tons 79 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
503 100 tons | 92 tons B0 tons | 100 tons 100 toms 100 tons | 100 tons | 49 tons
504 100 tons | 93 tons B3 tons | 100 tons 100 toms 100 tons | 100 tons | 49 tons
S04 100 tons | 93 tons A3 tons | 100 tons 100 tons 100 tons | 100 tons | 56 tons
505 100 tons | 89 tons B0 tons | 100 tons 100 tons 100 tons | 100 tons | 55 tons
S05. 100 tons | B9 tons B0 tons | 100 tons 100 tons: 100tons | 100 tons | 51 tons
S06. 100 tons | 94 tons B4 tons | 100 tons 100 tons: 100tons | 100 tons | 51 tons
506 100 tons | 94 tons B4 tons [ 100 tons 100 tons: 100tons | 100 tons | 51 tons
507 100 tons | ‘99 tons: 91 tons [ 100 tons 100 tons: 100 tons | 100 tons | 50 tons
507 100 tons | ‘99 tons: 91 tons [ 100 tons 100 tons: 100 tons | 100 tons | 50 tons
S08 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
S08 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
S09 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
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Jeremiah Morrow Bridge

@ Project WAR-71-14.20

Continuous Table 5-15 Longitudinal Results for Operating Rating

(Standard HS) for Example 4

Capacity on Loading Rating
Capacity in tons
NODE service condition strength check
top top bottom | bottom web
stress stress stress stress principle moament | moment welb
max min IMeaX min stress max min shear
509 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
510 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
510 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
511 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
511 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tong | 49 tons
512 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
512 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
513 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 56 tons
513 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tong | 56 tons
514 100 tons | 100 tons | 100 tons | 83 tons 100 tons 100 tons | 100 tons | 63 tons
514 100 tons | 100 tons | 100 tons | 83 tons 100 tons 100 tons | 100 tons | 45 tons
515 100 tons | 100 tons | 100 tons | 80 tons 100 tons 100 tons | 100 tons | 45 tons
515 100 tons | 100 tons | 100 tons | 80 tons 100 tons 100 tons | 100 tong | 45 tons
516 100 tons | 100 tons | 100 tons | 90 tons 100 tons 100 tons | 100 tons | 45 tons
516 100 tons | 100 tons | 100 tons | 90 tons 100 tons 100 tons | 100 tons | 45 tons
517 100 tons | 100 tons | 100 tons | 83 tons 100 tons 100 tons | 100 tons | 45 tons
517 100 tons | 100 tons | 100 tons | 83 tons 100 tons 100 tons | 100 tong | 45 tons
518 100 tons | 100 tons | 100 tons | 85 tons 100 tons 100 tons | 100 tons | 45 tons
518 100 tons | 100 tons | 100 tons | 85 tons 100 tons 100 tons | 100 tons | 45 tons
519 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 45 tons
519 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tong | 63 tons
520 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 63 tons
520 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | B3 tons
521 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 63 tons
521 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 63 tons
522 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 61 tons
522 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 61 tons
523 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 54 tons
523 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S5 tons
524 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
524 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
525 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tong | S0 tons
525 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
526 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
526 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
527 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | &84 tons 49 tong
527 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | &84 tons 49 tonz
528 100 tons | 91 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
528 100 tons | 91 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 49 tons
529 100 tons | B4 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tong | 49 tons
529 100 tons | B84 tons | 100tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
530 100 tons | 91 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S0 tons
603 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 48 tons
604 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tong | 49 tons
604 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S3 tons
605 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 53 tons
605 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
606 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 51 tons
606 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 53 tons
607 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 53 tons
607 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 53 tons
608 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 55 tons
608 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 53 tons
609 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 55 tons
609 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tong | 55 tons
610 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S9tons
610 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | S8 tons
611 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 63 tons
611 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tong | 63 tons
612 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 63 tons
612 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 63 tons
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@ Project WAR-71-14.20
Jeremiah Morrow Bridge

Continuous Table 5-15 Longitudinal Results for Operating Rating

(Standard HS) for Example 4

Capacity on Loading Rating
Capacity in tons
|[NODE service condition strength check
top top bottom | bottom web
siress stress stress siress principle | moment | moment web
max min max min stress max min shear
613 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 63 tons
613 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 63 tons
514 100 tons | 100 tons | 100 tons | 97 tons 100 tons 100 tonz | 100 tons | &3 tons
514 100 tons | 100 tons | 100 tons | 97 tons 100 tons 100 tons | 100 tons | 45 tons
515 100 tons | 100 tong | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 45 tons
615 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 45 tons
616 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 45 tons
516 100 tons | 100 tons | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 63 tons
817 100 tons | 100 tong | 100 tons | 100 tons 100 tons 100 tons | 100 tons | 63 tons
617 100 tons | 100 tons | 100 tons | 100 tons 99 tons 100 tons | 100 tons | 63 tons
700 100 tons | 100 tons 92 tons 100 tons | 100 tons | 63 tons
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Table 5-16 Transverse Results for Operating Rating (Standard HS) for Example 4

project: Jeremiah Momow Bridge
rating type: OCperating Load Rating

Summary of rating in the transverse direction

koad Bating Result Transverse

Minimum Capaciy In Transversse

Minimum Capaciy In Transvarsa

LOCATION OF MEMBER WITH MINIMUM
MInimum Capacity
41 toms Bothom Siress Condmols

LOCATIHON OF MEMBER WITH MINIMLUIM

Minimum Capacity
47 tons Botiom Stress Confrois

Capacity In Tons of Individual Members

Capacity In Tons of Individual Members

Capacity In Tons &t Top Slab on Desp Section
Plate Banvice condiion siTangih check
top botiom
airess moment | moment
max max min
¥ LE]
1 10dtons 100 tons 100%ons 100tons 1001ons 100 tons
2 10dtons 100 tons 100%ons 100tons 1001ons 100 tons
3 10dtons 100 tons 100%ons 100tons 1001ons 100 tons
4 10dtons S0tons 100%ons 100tons 1001tons 100 tons
5 i0dtons Bitons 100%ons 100tons 1001ons 100 tons
[ 10dtons 65tons 100%ons 100tons 1001ons 100 tons
7 100tons 7Otons 100fons 100tons 100fons 57 tons
8 i0dtons Bitons 100%ons 100tons 1001tons 100 tons
9 10dtons SS5tons 100%ons 100tons 1001ons 100 tons
10 i0dtons S3tons 100%ons 100tons 1001ons 100 tons
" 10dtons S2tons 100%ons 100tons 1001ons 100 tons
12 i0dtons S1tons 100%ons 100tons 1001Dns 52 tons
13 100tons 1D0tons 100fons 100 tons 100 fons 100 tons
14 i0dtons &7toms 100f%ons SOions 34ions  EStoms
15 i0dtons BLtoms 100%ons Sdions 36ions B11oms
16 i0dtons E1toms 100%ons 100tons 1001Dns 65tons
17 i0dtons S3toms 100%ons 100tons 1001Dns E5tons
13 i0dtons S55toms 100%ons 100tons 1001Dns E5tons
19 10dtons S52toms 100%ons 100tons 1001Dns 65tons
100tons S4ions  100%ons 100 1tons 100Ns 74 1ons

100tons 73tons 100f%ons 100tons 1001ons 100 tons

100tons EStons 100%ons 100tons 1001ons 100 tons
100tons S4tons 100f%ons 100tons 1001ons 100 tons
1D0tons S3tons 100%ons Sdions 72ions 10D tons
Stons E5tons 100%ons 491ons  G5tons 100 tons
STtons Tatons 100%ors Sdions G0tons 100 tons

B4tons 100 tons 100 forns
TStons 100 tons 100 fors
S0tons 100 tons 100 fors

45tons G0ftons 100 tons
42tons S3ftons 100 tons
S0tons G4ftons 100 bons

100tons i00tons 100f%ons 100tons 1001ons 100 tons
100tons i00tons 100f%ons 100tons 1001ons 100 tons
100tons i00tons 100f%ons 100tons 1001ons 100 tons

20
21
el
23
24
25
25
v
28
23
3 1D0tons S57tons 100f%ons 62tons  Sdtons 10D tons
3 B3tons Ed8tons 100%ons 41tons S9tons 100 tons
32 Stons E3tons 100%ons 421ons Gdtons 10D tons
33 100tons 73tons 100f%ons SStons 100fons 100 tons
S 100tons Bitons 100f%ons B5Sions 1001ons 100 tons
35 100tons B3tons 100f%ons SO0tons 1001ons 100 tons
345 100tons E3tons 100%ons 100tons 100tons B9 tons
En 100tons S3tons 100%ons 100tons 100tons 71 tons
38 100tons SStons 100%ons 100tons 100tons 65 tons
3 10dtons S3tons 100f%ors 100tons 100tons &5 tons
41 100tons E2tons 100%ons 100tons 100tons 65 tons
41 10dtons B2toms 100%ons SS5tons 36ions  TItoms
42 100tons E3tons 100%ons 491ons 34ions 65 tons
43 100tons i00tons 100f%ons 100tons 1001ons 100 tons
42 100tons S5tons 100%ons 100tons 100tons 96 tons
45 i0dtons G7tons 100f%ons 100tons 1001ons 100 tons
45 1Ddtons S57tons 100f%ons 100tons 1001ons 100 tons
47 100tons S4tons 100f%ons 100tons 1001ons 100 tons
43 100tons BOtons 100f%ons 100tons 1001ons 100 tons
43 100tons 7Otons 100%ons 100tons 100tons 97 tons
S0 100tons EStons 100f%ons 100tons 1001ons 100 tons
51 100tons BOtons 100f%ons 100tons 1001ons 100 tons
52 100tons B3tons 100f%ons 100tons 1001ons 100 tons
53
52
S5

‘Capacity In Tons af Top Slab on Shallow Section

Plats & SaIvIce Conaditien slrengih check
miament | moment

max miln

¥ onE

1 100fons 100tons 100toms  100tons 100%ons 100 tons
2 100fons 100tons 100toms  100toms 100%ons 100 tons
3 100fons 100tons 100toms  100tons 100%ons 100 tons
£ 100fons S9%ons  100tons 100tons 100%ons 100 tons
] 100fons S1%ons  100tons  100tons 100%ons 100 tons
-1 100fons S6%ons  100tons 100tons 100%ons 100 tons
7 100%ons 7Ofons  100ions  100%ons 100%ons 97 tons
4 100fons S1fons  100tons  100tons 100%0ns 100 tons
] 100%ons 95%ons  100tons  100tons 100%ons 100 tons
10 100fons 95%ons  100tons 100tons 100%ons 100 tons
11 100fons 92%ons  100tons 100tons 100%ons  991ons
12 100fons 91%ons  100tons 100%ons 100%ns  91tons
13  100fons 100tons 100fons  100fons 100%ons 100 tons
14 100fons S5%ons  100tons S2tons 3Stons  S61ons
15 100fons 36%ons  100tons SEtons 3Btons  321ons
16 100fons S3%ons  100tons 100tons 100%ons  S5tons
17 100fons S0%ons  100tons 100Mons 100%ons  S5tons
16 100fons S7tons  100tons 100tons 100%ons  S6tons
1% 100fons S4tons  100tons 100Mons 100%ons S9%ons
20 100fons S6fons  1001ons 100ions 100%0NS  7Stons
21 100fons 76%ons  100tons 100tons 100%ons 100 tons
22 100fons 78%ons  100tons 100tons 100%ons 100 tons
23 100fons S5%ons  100tons  100tons 100%ons 100 tons
24 100fons 71fons  100tons SOtons Sitons 100 tons
25 100fons S0%ons  100tons  S4tons  Titons 100 tons
26 100fons 96fons  100tons SEtons 72tons 100 toms

ar 33%ors 100tons 100 tons
28 G2%rs 100tons 100 tons
29 100%ons 100 tons 100 tons
30 100%ons 100 tons 100 tons
H S4%ors 100tons 100 tons

S3tons 6G5tons 100 tons
47tons  S3tons 100 tons
STtons T2tions 100 tons
GEtons Sdtons 100 tons
4Btons GGtons 100 tons

32 100%ons 92fpns  100tons S2tons 7Ebtons 100 tons
33 100%tons 87ions  100tons 100%ons 100%ons 100 tons
34 100%tons 97ions  100tons  S7tons 100%ons 100 tons
35 100%ons 85fons  100tons 100%ons 100%ons 100 tons
36 100%tons G9%pns  100tons 100ions 100%ons 891ons
ar 100%tons S9f%ons  100tons 100ons 100%ons  71ions
38 100tons SStons  100tons 100dons 100 %ons &5 ions
3 100%ons GO0f%ors  100tons 100ons 100%ons GG fons
a0 100%tons G3%ons  100tons 100ons 100 %ons &6 lons
a1 100%tons 83%ons  100tons G0tons d41tons  SD%ons
42 100%tons G9%pns  100tons Sd4tons 3Etons  GG6%ons

43 100%ons 100tons 100%ons  100%ons 100%ons 100 tons

44 100%tons 95tons  100tons 100ons 100 %ons  S95ions
45 100%ons 97fohs  100tons 100%ons 100%ons 100 tons
28 100%tons 97ions  100tons 100%ons 100%ons 100 tons
a7 100%tons S4fpns  100tons  100%ons 100%ons 100 tons
4B 100%ons S80f%ons  100tons  100%ons 100%ons 100 tons
458 100%tons 70f%ons  100tons 100dons 100 %ons 97 ions
30 100%tons G65tons  100tons  100%ons 100%ons 100 tons
3l 100%ons S80f%ons  100tons  100%ons 100%ons 100 tons
52 100%ons 89f%opns  100tons 100%ons 100%ons 100 tons

33 100%ons 100 tons 100 %ons
54 100%ons 100 tons 100 %ons
35 100%ons 100 tons 100 %ons

100 tons 100 %ons 100 tons
100 tons 100 %ons 100 tons
100 tons 100 %ns 100 tons
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6.0 LOAD RATING
6.1 Load Rating Assumptions and Summary

The following load rating results for this bridge is based on the contract design drawings. Other
assumptions in the ratings are as follows.

" AASHTO HS load (both truck load and lane load have been checked) are placed, four
lanes for inventory rating and three lanes for operating rating.

" The maximum impact factor, 0.30, was used for transverse design. The impact factor for
longitudinal design follows the guideline in AASHTO chapter 3.

" The bridge is rated assuming 30 years in service (long term effect) and in conjunction with
a 0.0 kip/ft? future wearing surface load.

" The AASHTO multi-lane load reduction factor (AASHTO 3.12) has been used.

A re-evaluation of the inventory rating is required when the loading or the structure changes. A
possible loading change would be the addition of an overlay. A structural change could result
with damage, repair, or deterioration of a structural member.

INVENTORY RATING

LOAD CASE RATING OF THE
STRUCTURE

Longitudinal 30

Transverse 30

Controlling 30

OPERATING RATING

LOAD CASE RATING OF THE
STRUCTURE

Longitudinal 45

Transverse 41

Controlling 41

6.2 Load Rating Observations

The load rating results on permit vehicle (user defined) indicate that the bridge has plenty of
capacity in the longitudinal direction if permit truck passes the bridge without adjacent normal
traffic. The controlling for load rating is in transverse direction. This matches with experience
that for a long span concrete bridge, such as Jeremiah Morrow Bridge. Since the majority of the
load in longitudinal direction are from dead load, therefore, live load rating of permit truck in the
longitudinal direction may not control. On the other hand, live load contributes to the majority of
loads in transverse direction and will be the controlling case. However, transverse rating is not
necessary controlling if the permit truck is with adjacent normal traffic because of increasing live
loads.

2018_Final Draft.docx 4/19/2018
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In the transverse direction, the controlling load case typically happens at local level, meaning
controlled by a wheel load or a set of closely placed wheel loads. Also, the deck bending is very
sensitive to the load location.

The above observations are important for load permitting process. Attention shall be paid
to avoid (or carefully check) large concentrated loads. Also, modifying the vehicle path
(offset from the PGL) and distance “Y” between permit truck and adjacent traffic can
significantly reduce the deck moment.

It is recommended that user shall use the load rating spreadsheets to run the actual rating if
the vehicle is different from HS25 with a wheel heavier than 19 kips. The reason is because
deck bending is very sensitive to the load location and its concentrated loading. After the
user has determined the wheel position, one shall use the load rating spreadsheet to run
the actual rating.
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7.0 REFERENCES

[1] AASHTO Manual for Condition Evaluation of Bridges, 1994 Second Edition, with 1995,
1996, 1998 and 2000 Interim Revisions.

[2] AASHTO Standard Specifications for Highway Bridges, 17th Edition

[3] AASHTO LRFD Bridge Design Specifications, 4" Edition 200, with 2008 Interim
Provisions

[4] AASHTO Guide Specifications for Segmental Bridges, 3.

[5] Construction and Design of Prestressed Concrete Segmental Bridges, Walter Podolny
Jr., Ph.D., P.E., and Jean M. Muller, 1982, John Wiley & Sons
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APPENDIX A — DESCRIPTION of the BRIDGE (Figures 1-1 through 1-13)

Figure 1-1
Figure 1-2
Figure 1-3
Figure 1-4
Figure 1-5
Figure 1-6
Figure 1-7
Figure 1-8
Figure 1-9
Figure 1-10
Figure 1-11
Figure 1-12
Figure 1-13

2018_Final Draft.docx

AND LOAD CONFIGURATION OF USER DEFINED VEHICLE

Plan and Elevation

Cross Section2

Top Slab Tendon 1

Top Slab Tendon 2

Top Slab Tendon 3
Bottom Slab Tendon 1
Bottom Slab Tendon 2
Bottom Slab Tendon 3
Bottom Slab Tendon 4
External Tendon 1
External Tendon 2
Transverse Tendon Profile
16’ Typical Segment Reinforcement
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@ Project WAR-71-14.20
U Jeremiah Morrow Bridge

APPENDIX B — LOAD CONFIGURATION OF USER DEFINED VEHICLE

Figure 2-1 Definition of Load Configurations (User-Defined Vehicle)
Figure 5-1 Permit (User Defined) Wheel Configurations for Example 1
Figure 5-2 Permit (User Defined) Wheel Configurations for Example 2
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FIGURE 2-1: PERMIT VEHICLE WHEEL CONFIGURATIONS
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FIGURE S5-10 PERMIT (USER DEFINED> WHEEL CONFIGURATION FOR EXAMPLE 1
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