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General

This document presents the results of a conceptual study of the repair and rehabilitation
work proposed for the Buck O’Neil Bridge. This study is based on the results of the
inspection and an evaluation of remaining service life based on current conditions. For
the purposes of this study the major components of the bridge were defined as Bridge
A4649 Main Spans, Bridge A4649 South Approach, Bridge A4649 North Approach and
Bridge A4646.

Four scenarios were studied: a Short Term Repair option, a Long Term Rehabilitation
option, a “hybrid” of these first two and a second “hybrid” of these two with some span
replacements. Additionally, a replacement-in-kind option was estimated so that the full
range of repair/rehabilitation work could be compared to a baseline-type value. The
replacement-in-kind option was developed using the same width and area as the existing
structure.

The Hybrid Option A consists of a short term repair approach to A4649 South Approach,
A4649 North Approach and A4646; and a long term rehabilitation approach to A4649
Main Spans. The Hybrid Option B consists of replacement structures for the A4649
South Approach, the A4649 North Approach and A4646; and a long term rehabilitation
approach to A4649 Main Spans.

The Short Term Repair Option results in significant disruption to traffic without extensive
enough repairs to preserve the structure for long term service. Itis simply a project that
will extend the life of the structures enough to allow planning, design and construction of
another project to address the long term needs of the traveling public at this location.
Undertaking the Short Term Repair Option would presume that a replacement project
can be successfully planned, designed, funded and constructed within 10 years of
additional service life.

Hybrid Option A is a project that will provide significant repairs to the Main Spans to
prolong their service life for 35 years but will only extend the approach spans’ service life
enough for another project to be planned, designed and constructed. That future
approach span project would presumably contemplate a modification of geometry to
improve connectivity, performance and driver expectations and would require extensive
public input and involvement and additional schedule to achieve consensus prior to
beginning design.

Hybrid Option B is a project that would undertake the same long term rehabilitation of the
Main Spans but would proceed with undertaking the approach span reconstruction as
part of one project instead of two. This project has the inherent risk of schedule delay
that is likely to occur with the public input and involvement process necessary to
reconstruct the approach spans with changes in access or geometry that may be
contemplated. The pricing included in Hybrid Option B assumes the proposed geometry
would match the current configuration, but studies to determine what could or should be
undertaken with regard to geometric improvements of the approach spans are
recommended for further study. The City owned structures underlying the south
approach spans would need to be included in these additional studies.
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1.1

The Long Term Rehabilitation Option is a project that aggressively addresses structural
deterioration, corrosion, drainage control, painting, pier concrete deterioration, deck
replacement and fatigue retrofits in a manner that will provide 35 years of additional
service life for the existing Buck O'Neil Bridge and its approaches. Since it includes a full
deck replacement in all spans this option allows for construction of pedestrian facilities.
This option preserves the existing structure in its current form without geometric or
operational improvements.

The Replacement in Kind option is included to provide a comparison to the repair and
rehabilitation options considered. This option is not intended to represent the cross
section, location or structure type that would be expected from an actual replacement
structure. The selection of the proper bridge configuration and location requires further
study beyond the scope of this report.

A fatigue life study was performed for various bridge components and is included in the
appendices of this report. The fatigue study addresses the methodology employed for
the analysis, the details studied, the results of the analysis and recommendations.

The findings of the concept study include descriptions of the various deterioration and
fatigue related items to be addressed from the inspection and commentary on the repair /
rehabilitation approaches to address these items. Summaries of the items included in
each option and the cost opinions developed for the items in each option are included in
the appendices.

Table 1-1. Summary of Studied Options

Short Term Repair Option $18,760,000
Long Term Rehabilitation Option $52,260,000
Hybrid Option A $37,980,000
Hybrid Option B $58,680,000
Replacement in Kind $83,000,000

Bridge Description

The Buck O’Neil Bridge (Bridge A4649) carries four lanes of traffic over the Missouri
River, Union Pacific Railroad, BNSF Railway, 3" Street, 4™ Street and Woodswether
Road on the south side and over Richards Road on the north side. See the following
Location Map and Aerial Photograph. For more detailed sketches and dimensions of this
bridge please refer to the Inspection Report.

The southbound approach structure (Bridge A4646) carries two lanes of traffic over
Richards Road to connect to Bridge A4649. The bridges were originally constructed
under a combined plan set for the City of Kansas City and were divided later for
operations and maintenance after being acquired by MoDOT. For more detailed
sketches and dimensions of this bridge please refer to the Inspection Report.
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1.2 Location Map and Aerial Photograph

Figure 1-1. Location Map
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Figure 1-2. Aerial Photo

A4649
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1.3 General Plan & Elevation and Bridge Typical Sections

The following sketches illustrate the major components of bridges A4649 and A4646
addressed in the following paragraphs describing the repairs and rehabilitation
scenarios. These bridges are broken into A4649 South Approach, A4649 Main Spans,
A4649 North Approach and A4646. The plan and sections are intended to give a general
overall layout, for more detailed sketches see the full inspection report.

Figure 1-3. Bridge A4649 General Plan of South Approach and Main Spans
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Figure 1-5. Bridge A4649 General Elevation of South Approach (Spans 1 thru 10)

€ Expansion

i [ =™

S
=

BENT 1 13 3

31" iony Base lin= West Acathay_
102: 52" aiong Base e Ess? Foadny,
EE— 5€ Bearing

|
| wro- | so | ospr
h

4 | March 29, 2017



CONCEPT STUDY AND REHABILITATION REPORT I_)2
US169 Buck O’Neil Bridge over Missouri River

Figure 1-6. Bridge A4649 General Elevation of Main Spans (Spans 11 thru 13)

Mar River 2T .

N

Sﬂq >

el

Figure 1-8. Bridge A4649 Typical Section (Span 1)
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Figure 1-9. Bridge A4649 Typical Section (Spans 2, 3, 4, 5, 6 and 10)
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Figure 1-10. Bridge A4649 Typical Section (Spans 7, 8 and 9)
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Figure 1-11. Bridge A4649 Typical Section (Spans 11, 12 and 13)
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Figure 1-12. Bridge A4649 Typical Section (Spans 14, 15 and 16)
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Note: View is looking backstation to the south.
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Figure 1-13. Bridge A4646 General Plan of North Approach SB Lanes Only

Girder

TYPICAL CROSS SECTION AT BEND POINTS

Note: View is looking backstation to the south.

2 Risk Assessment

There are several project conditions that may affect the overall risk of the project in
regard to cost and schedule. These include the inherent variables with a rehabilitation
effort. Not all the defects are visually evident at time of inspection and some additional
details may be uncovered as work continues. The quantities used in the development of
the cost opinions for these options are generally conservative but may not encompass
these unknown items. Additionally, the unit costs used in the development of the cost
opinions were based on historical data and professional evaluation and may not reflect
the trends in place at the time of contract bidding. As noted in the cost opinions no
factors for inflation or contingency have been included.

Construction of the repairs and rehabilitation itself carries intrinsic risks as related to
phasing, stability and constructability. To address these items we would recommend
review of the plans by specialty construction engineering consultants and/or contractors
subcontracted to HDR during the design phase of the project. HDR would design the
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3.1

project with constructability and phasing considerations and involvement from our
construction engineering professionals, but this outside review during plan development
is recommended to mitigate bidding risks for a complex project such as this. These
reviews may Yyield valuable cost saving information that can be addressed during the
design process and mitigate potential construction change orders or other value
engineering proposals resulting in the most competitive bidding and least total cost to
MoDOT.

Some of the biggest risks include removal and replacement of main span pier shell
concrete, placement of scour countermeasures, involvement of the Federal Aviation
Administration (FAA) and limitations on construction imposed by the FAA 7460 Permit,
protection of properties adjacent to and in some cases under the approach spans during
demolition and painting, interaction with and protection of both BNSF and UPRR tracks,
protection of Kansas City and North Kansas City administered levees and floodwalls.

Lastly, the schedule of the project may be affected by the permitting processes; delays
due to these items may increase costs simply with the effect of inflation. Similarly the
schedule may be affected by weather manifesting itself in river level fluctuations, impacts
to concrete placement and the timing and scheduling of painting.

Maintenance of Traffic

Several scenarios were studied to determine the safest and most economical approach
to the maintenance of traffic during the rehabilitation project. For a total replacement
project on alignment the site would have to be closed to traffic and alternate detour
routes established. With the repair and rehabilitation options traffic could either be
staged or a complete closure could be used. After careful consideration and discussion
the recommended course of action is to close the bridge during any scenario and detour
traffic to other river crossings, primarily the Heart of America Bridge.

The posted detour would likely use Route 9 over the Heart of America bridge and the
ramps to and from US-169 for through movement traffic in both directions. Local access
to the Downtown Airport from the south would use the Heart of America bridge and make
a U-turn movement at NW Briarcliff Drive. Traffic leaving the Downtown Airport needing
to go south would proceed north on US-169 and use the existing ramp movements to
southbound Route 9 over Heart of America bridge. Direct access to the Downtown
Airport for emergency vehicles would be maintained from locations south of the river over
the Heart of America Bridge and then via E. 10" Avenue, Atlantic Street, North Grand
Avenue and Harlem Road.

Road Closure — South End

Advance warning signs and changeable message boards will be needed on Broadway
Boulevard north bound, I-70 west bound, 1-70 east bound, I-35 north bound , 3" Street,
4™ Street, 5™ Street, Beardsley Road, Independence Avenue and Woodswether Road.
Signs and message boards on Broadway Boulevard and the interstate highways should
be located far enough from the project to allow the public to make corrections to their
route. Temporary local traffic restrictions may be needed on Broadway Boulevard under
the bridge and along the adjacent city streets.
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Figure 3-1. Maintenance of Traffic Concept at South End

Depending on the option Replace the NB US-169

selected, ramps to 4™ St. sign with an 1-70 sign,

may need to be closed restripe right turn lane
for straight movement

3.2 Road Closure — North End

Advance warning signs and changeable message boards will be needed on US-169
south bound, 1-29 south bound and Route 9 in both directions. Signs and message
boards on US-169 and I-29 should be located far enough away from their intersection to
allow the public to make corrections to their route. Signs may also be needed on north
collector roads such as NW Platte Drive and NW Briarcliff Parkway. Temporary local
traffic restrictions may be needed on Richards Road and Harlem Road.
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Figure 3-2. Maintenance of Traffic Concept at North End

All traffic exit at
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Downtown Airport

US-169 North Bound
ramp open during
most construction.
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4 Short Term Repair Option

The Short Term Repair Option includes the more immediate repairs necessary to carry
the bridge through for another ten years of service. These repairs focus on the more
severe sections of bridge deterioration as noted in the inspection report. Areas of heavy
section loss and deterioration such as the stringer ends of the Main Spans, keeper plates
and floorbeam webs are repaired. Additionally, this option includes work which is
intended to mitigate the projected deterioration of other items. Replacement of
expansion joints and partial repainting fall into this category. With the completion of
these items the more immediate repairs indicated by the findings of the inspection will be
addressed to the point where it may be reasonably anticipated the bridge will continue in
service without other major repair items for the next ten years. These repairs can be
completed in 9 to 12 months of construction with a complete closure of the road.
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A4649 Main Spans

Deck Repairs

The general condition of the deck was made by visual observations only, the deck has a
low slump overlay and stay-in-place forms which limited the observations of cracks and
spalls on the top and corrosion and spalls on the bottom of the deck. With these
limitations the deck repairs have been estimated as 20% of deck area for half-sole
repairs and 15% of the deck area for full depth repairs. The existing low slump overlay
will be removed and replaced.

Stringer End and Bearing Replacements

Due to the long term exposure to chloride contaminated runoff from the deck through the
open joints and curbs, the ends of the stringers are exhibiting serious deterioration and
section loss. The stringers are supported on steel plate bearings which are also
deteriorating with extensive pack rust between the steel plate bearings and the bottom
flange of the stringers. This repair will consist of removing a portion of the deck, removal
of the ends of the stringers and the bearings. New sections of stringers will be spliced on
to the existing stringers with new neoprene bearings installed. The deck end sections
will then be replaced when the expansion joints and contraction joints are installed.

Expansion Joint Replacements

The finger plate expansion joints at each end of the main spans have no drainage
collection system and roadway drainage is flowing onto the underlying structural steel
and the pier tops. The finger plate joints themselves are in satisfactory condition but the
support structure below the joints is deteriorating and is unlikely to continue in service for
the next decade. Finger plate joints will be replaced with modular expansion joints. The
compression seal joints at the contraction locations of each of the main spans have failed
(filler material of the compression seals is missing and armoring is missing or damaged)
and are allowing drainage onto the underlying structural steel. These will be replaced
with strip seal joints.

Cable Keeper Replacements

At each of the cable hanger supports on the main spans from panel points T2 to T2’ the
lower sockets of the cables are retained by keeper angles. These angles were attached
with tap bolts to the socket bearing plate. Pack rust has formed between the keeper
angles and the bearing plate prying the keeper angles away from the bearing plate, in
some instances the bolts have failed and the keeper angles are no longer in place. The
angles will be removed, new angles installed with fully tensioned high strength bolts and
nuts.

Floorbeam Repairs

There are floorbeams supporting the stringers at each end portal and at each interior
hanger location. These locations are subject to deterioration due to the uncontrolled
runoff of chloride contaminated deck drainage. This deterioration is documented in the
inspection report and consists of several locations where holes have formed in the webs,
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where areas of the webs are exhibiting moderate to heavy section loss, and areas where
pack rust has formed due to the wide rivet spacing and resulting in scalloping and prying
of the connected plates. The scope of this repair includes several types of rehabilitation
to meet the aforementioned needs. Individual holes in the webs will be plated over with
bolted cover plates. Areas of thinning web will be strengthened with larger cover plates.
And locations of heavy pack rust will be addressed with removal of existing rivets and
pack rust, the addition of clamping plates or replacement of stiffening angles and the
installation of new high strength bolts to seal up these areas. These repairs will include
localized treatment of corrosion and pack rust with sealers and repainting.

Stringer Repairs

There are numerous areas on the stringers requiring repair outside of the stringer ends
being replaced at the expansion and contraction joints. These areas are primarily
located at the intermediate floorbeams and are exhibiting section loss with pack rust at
the plate bearings. These location will have the rivets removed, pack rust removed,
additional flange plates added to replace deteriorated material and new high strength
bolts installed. An allowance has also been included for areas of flange and web loss
along the fascias and along the median. These repairs will include localized treatment of
corrosion and pack rust with sealers and repainting.

Railing Repairs

The inspection identified numerous areas with collision damage to the aluminum tube
railing and/or the concrete curb. There are also several areas of spalling of the concrete
curb due to the combination of inadequate cover on the reinforcing steel and the
exposure to roadway runoff and splash. The areas of damaged aluminum railing will be
removed and replaced and the areas of barrier damaged by collision will be repaired with
formed concrete patching. The deteriorated areas will be repaired by removing the
deteriorated concrete, replacing reinforcing steel where required and the formed
placement of concrete in these locations.

Lower Lateral Repairs

The lower lateral system is heavily deteriorated under the median and the outside curbs
where uncontrolled drainage has caused the most damage. Damaged areas to be
repaired include vertical hangers that are connecting the lateral bracing to the stringers
that have either heavy section loss or broken connections. Additional plates will be
added where there is extreme section loss to either the web or the flange of the lateral
bracing tee sections. The gusset plates at the median and at the tie girder have areas of
heavy pack rust where clamping and reinforcing plates will be installed after the pack rust
is cleaned out. Further refinement of these repairs may lead to full replacement of the
lateral bracing system.

Tie Girder Repairs

All along the tie girders are the remnants of attachments for the support of utilities that
have since been removed. These are generally riveted attachments that have pockets of
pack rust behind them due to the low number and high spacing of attachment rivets.
These will be removed and the pack rust cleaned off. High strength bolts will be installed
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to replace the rivets. There is extensive additional deterioration in the tie girder that will
need to be monitored closely since this option is not addressing the pack rust and
deterioration in the tie girder beyond spot sealing and painting.

Scour Remediation

Bathymetric studies over several years have documented the large scour area around
Pier 2. This area is up to 20-25 feet deep in locations around the perimeter of the pier
tapering up to the stream bed away from the pier. This scoured area will be filled with
D5 = 18" stone up to the existing stream bed elevation. This approach will provide
protection for the base of the pier against further scour and potential undermining of the
footing, which is founded only one foot into the underlying shale formation. If the scour
hole is not addressed in this manner, there is a risk of long term degradation and
abrasion of the shale and loss of embedment of the caisson.

Partial Repainting

Several of the preceding paragraphs have outlined modification and repairs to the
structural steel which will be repainted to protect them from future exposure from the
deck runoff. In addition to the repair areas there will be specific areas of the existing
structural steel (such as the exterior faces of the stringers exposed to deck runoff and
lower joints of the arches within the splash zone) which will be “area/spot” painted to
protect against continued corrosion, pack rust and section loss.

A4649 South Approach

Deck Repairs

The south approach span deck was of similar construction as the main spans with the
same observation limitations. Therefore the same assumptions have been applied to the
deck repair areas. The deck repairs have been estimated as 20% of deck area for half-
sole repairs and 15% of the deck area for full depth repairs. The existing low slump
overlay will be removed and replaced.

Drain Replacements

South of Pier 1 in Span 10 there are existing deck drains along east and west fascias as
well as the median. These drains have downspouts that extend approximately an inch
below the bottom of the deck. This has resulted in corrosion damage to the web and
bottom flanges of the girders. These drains will be replaced with drains and downspouts
extending below the bottom flange of the girder. Collection systems will be provided
where necessary.

Girder Repairs

There are several areas on the girders requiring “spot” repairs. These include areas

where there is pack rust prying between flange angles and cover plates. The rivets will
be removed, pack rust cleaned out and rivets replaced with high strength bolts. Also in
the area of the existing deck drains pack rust has formed along the bottom flanges that
has scalloped the bottom flange angles. The rivets will be removed, pack rust cleaned
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out, clamping plates installed and rivets replaced with high strength bolts. Other repair
areas include stiffeners with holes or heavy section loss that will be reinforced with
additional bolted plates or angles.

Approach Bent Repairs

The steel approach bents have several areas where the exterior plates of the cap beams
are attached with rivets spaced at large distances allowing pack rust to develop between
the plates. These areas of pack rust are prying the plates apart and will be cleaned out
and repaired. The rivets in these areas will be removed, pack rust cleaned out, clamping
plated installed with high strength bolts through the existing rivet holes. These repairs
will need be completed cautiously and in specific sequences or at specific times to avoid
destabilizing the bent.

Railing Repairs

Similar to the main spans, the inspection identified numerous areas where there has
been collision damage to the aluminum tube railing and/or the concrete curb or spalling
of the concrete curb. The repairs applied to the south approach will be similar in scope
to those mentioned for the main spans.

Hinge Modifications

The inspection uncovered fatigue cracks at the web stiffening plate supporting the shelf
bearings near Bent 21 of Bridge A4646. These cracks were reported to MoDOT, a
retrofit detail was developed and the repairs made for that location. A similar detail
appears at locations in the south approach spans where there is a girder hinge support.
These locations should be proactively reinforced prior to the occurrence of a failure. The
retrofit of the hinges will be similar to the emergency repair that was completed on A4646
immediately after the inspection was completed.

Partial Repainting

Several of the preceding paragraphs have outlined modification and repairs to the
structural steel which will be repainted to protect them from future exposure from the
deck runoff. In addition to the repair areas there will be specific areas of the existing
structural steel (such as the exterior faces of the girders) which will be “area/spot”
painted to protect against continued corrosion, pack rust and section loss.

A4649 North Approach

Deck Repairs

The general condition of the deck was made by visual observations only, the deck has a
low slump overlay which limited the observations of cracks and spalls on the top. The
bottom of the deck has several areas of saturation. With the limitation of top of deck
observation, the deck repairs have been estimated as 20% of deck area for half-sole
repairs and 15% of the deck area for full depth repairs similar to other areas of the
bridge. The existing low slump overlay will be removed and replaced.
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Railing Repairs

Similar to the main spans, the inspection identified numerous areas where there has
been collision damage to the aluminum tube railing and/or the concrete curb or spalling
of the concrete curb. The repairs applied to the south approach will be similar in scope
to those mentioned for the main spans.

Cover Plate Retrofit

The beams have cover plates that are generally similar width to the flange and taper
down to a “point” with a transverse weld across the end. Fatigue analysis has indicated
that these Category E details should be retrofitted in order to prolong the fatigue life of
the beam. This repair will consist of removing a portion of the deck for the details on the
top flange, removing the tapered portion of the cover plate, removing the weld along the
sides of the remaining cover plate section a few inches, installing a bolted cover plate
over the new end of the cover plate and finally repairing the concrete deck at each
location.

Bearing Support Shelf Modifications

The inspection uncovered fatigue cracks at the web stiffening plate supporting the shelf
bearings near Bent 21 of Bridge A4646. These cracks were reported to MoDOT, a
retrofit detail was developed and the repairs made for this location. A similar detail
appears where the south end of Bridge A4646 bears on the ends of girders of the north
approach spans for Bridge A4649. These locations should be proactively reinforced prior
to a crack initiation which could lead to failure of Bridge A4646. The retrofit will be similar
to the emergency repair that was completed on A4646 immediately after the inspection
was completed.

Partial Repainting

Several of the preceding paragraphs have outlined modification and repairs to the
structural steel which will be repainted to protect them from future exposure from the
deck runoff. In addition to the repair areas there will be specific areas of the existing
structural steel (such as the exterior faces of the stringers exposed to deck runoff and
lower joints of the arches within the splash zone) which will “area/spot” painted to protect
against continued corrosion, pack rust and section loss.

A4646

Deck Repairs

The general condition of the deck was made by visual observations only; the deck has a
asphalt overlay which limited the observations to cracks and spalls on the bottom of the
deck. Similar to bridge A4649, the deck repairs have been estimated as 20% of deck
area for half-sole repairs and 15% of the deck area for full depth repairs. The existing
asphalt overlay will be removed and replaced with a low slump overlay.
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Railing Repairs

Similar to bridge A4649, the inspection identified numerous areas where there has been
collision damage to the aluminum tube railing and/or the concrete curb or spalling of the
concrete curb. The repairs applied to the south approach will be similar in scope to
those mentioned for the main spans.

Stiffener Retrofit

Numerous areas of girder web and stiffener to web weld are exhibiting cracks due to
distortion induced fatigue caused by the floorbeam connection to the stringer. These
areas are multiplying in each inspection cycle. This trend is expected to continue. Crack
arrest holes have been attempted at several locations with some success but a next step
repair is warranted. A proven repair for this type of detail has been the installation of clip
angles tying the transverse stiffener/connection plate to the top flange. This will be
installed on these stringers by removing a portion of the deck, drilling holes in the top
flange and the stiffener, installing the clip angles with high strength bolts and patching
the deck over the repair location. Alternatively, repairs such as these can be achieved
using welded studs to eliminate the need to remove portions of deck to accommodate
through bolting.

Cover Plate Retrofit

The girders have cover plates that are generally similar width as the flange and taper
down to a “point” with a transverse weld across the end. Fatigue analysis has indicated
that these Category E details should be retrofitted in order to prolong the fatigue life of
the girder. This repair will consist of removing a portion of the deck for the details on the
top flange, removing the tapered portion of the cover plate, removing the weld along the
sides of the remaining cover plate section a few inches, installing a bolted cover plate
over the new end of the cover plate and finally repairing the concrete deck at each
location.

Hinge Modifications

The inspection uncovered fatigue cracking occurring at the web stiffener plate supporting
the shelf bearings near Bent 21. These cracks were reported to MoDOT, a retrofit detail
was developed and the repairs made for this location. This same detail appears at every
location where there is a girder hinge support. To reinforce these areas prior to the
appearance of additional cracks or failures, this retrofit will be made at all similar detail
locations.

Partial Repainting

Several of the preceding paragraphs have outlined modification and repairs to the
structural steel which will be repainted to protect them from future exposure. In addition
to the repair areas there will be specific areas of the existing structural steel (such as the
ends of the girders and floorbeams adjacent to the expansion joints and exposed to deck
runoff) which will be painted to protect against continued corrosion, pack rust and section
loss.

16 | March 29, 2017



4.5

4.6

5.1

CONCEPT STUDY AND REHABILITATION REPORT F)?
US169 Buck O’Neil Bridge over Missouri River

Additional Iltems

Based on current status of discussions with the public by MoDOT Area Engineers, the
recommended approach is to close the structure to traffic during this work. Costs for
these activities have been included under the item “Maintenance of Traffic” which
includes advance signage, barriers and detours. At the north abutment of the north
approach spans and the north end of A4646 there will be some roadway tie-in
construction required which is rolled up in the item “Miscellaneous Roadway
Improvements”. Additional work to improve the south end of approach spans is included
in “Roadway Improvements to South End”. Construction access, equipment and supply
items and mobilization are accounted for in the “Mobilization” item.

Short Term Repair Option Cost Opinion

The following table summarizes the estimated cost for the Short Term Repair Option.
The complete, detailed cost opinion may be found in Appendix A. This cost estimate
does not include any allowance for inflation or contingency. Recommendations for these
allowances are 2-3% per year and 10% respectively.

Table 4-1. Short Term Repair Option Cost Summary

A4649 Main Spans $10,280,000
A4649 South Approach $2,850,000
A4649 North Approach $1,090,000
A4646 $1,930,000
Additional Items $2,610,000
Total $18,760,000

Long Term Rehabilitation Option

The items outlined in this approach are generally more robust in comparison to the repair
items outlined in the Short Term Repair Option, though some of the repair items will be
identical. The goal of these modifications and repairs is to carry the bridge forward for 35
years with no major rehabilitations anticipated. For example, the replacement of the
deck, floor system, expansion joints, installation of a drainage system and repainting will
add protection for the remainder of the structure. This rehabilitation can be completed in
18 to 24 months of construction with a complete closure of the road.

A4649 Main Spans

Deck and Stringer Replacement

The deck is exhibiting signs of deterioration befitting a deck of its age. To reach the
desired goal of 35 additional years the deck would require frequent and potentially
extensive repairs. The most desirable option for minimizing future maintenance costs is
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to replace the deck in its entirety. When this is undertaken, the steel stringers of the floor
system would be replaced. Due to prolonged exposure the stringers are in need of major
rehabilitation at a minimum. Replacement of the stringers with a composite design will
provide a stronger and more durable deck. The top flanges of the floorbeams will be
cleaned of pack rust and the existing bearings will be replaced with new elastomeric
bearings for the stringers. The new deck would be configured to control drainage with
barrier curbs and removal of brush curbs and two tube railing.

There is a possibility of constructing a single 6’ wide sidewalk on the west side of the
structures. The sidewalk would require construction of a switchback ramp structure on
the north side to tie down adjacent to Richards Road near the intersection with Lou
Holland Drive. This area is currently fenced and it is assumed for this study that the area
is within MoDOT Right of Way or that an agreement could be reached with the City.
MoDOT would need to coordinate this access point with Kansas City, Missouri Public
Works and Aviation Departments. On the south end of the bridge, the sidewalk would
connect to Independence Avenue adjacent to the ramp connecting to southbound 135.
Reconfiguration of the ramp islands and pedestrian facilities at this intersection will be
required if MODOT elects to provide pedestrian facilities on the structure.
Accommodating pedestrian facilities cannot be accomplished without complication. The
switchback structure at the north end will be a complex design to accommodate access
and meet ADA requirements. The connection at the south end becomes complicated in
Span 1 where the width is constricted by the thru plate girders. There is only 27’ of
clearance between the existing two tube railing for deck, barrier and sidewalk. The
existing braced two tube railing is constructed outside of this 27’ clearance. The
geometry at all other locations can accommodate four 11’ lanes with a 6’ sidewalk, but
not in Span 1. In Span 1, the lane widths would need to be dropped to 10’ with a 1’
barrier constructed on the east side of southbound Span 1 to protect the thru plate girder
with the existing two tube braced railing reconstructed in its current configuration on the
west side to accommodate a 6’ wide sidewalk along the west edge of southbound Span
1. Another option would be to reconstruct Span 1 and the south abutment to provide
additional width for another barrier and additional lane width. The estimated cost for the
Long Term Rehabilitation Option does not include reconstruction of Span 1.

Cable Keeper Replacements

Similar to the work described in the short term repair option, the cable retainer angles will
be replaced at each of the cable hanger supports on the main spans from panel points
T2to T2

Floorbeam Repairs

Similar to the approach described in the short term repair option, the deterioration of the
floorbeams will be repaired. Holes in the web, areas of thin webs due to pitting and pack
rust at the stiffening angles will be repaired.

Tie Girder Rivet Replacement

The existing tie girders are comprised of plates and angles in a box section. The top
flange plate of the box is attached to the connection angles with a single row of rivets.
The spacing of these rivets is approximately 6” and has allowed for chloride laden spray
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from the deck and rainfall to seep into the joint. Pack rust has formed and in many areas
has deflected the edges of the top plate, in some places 1” above it original alignment.
The approach to arrest and correct this condition will be a rivet replacement program
wherein a section of rivets along one edge of the plate will be removed, the pack rust
cleaned out and a clamping plate installed with high strength bolts to close the previously
rust-filled joint and provide appropriate clamping force. Rust penetrating sealers and
coatings will be utilized during this process to further arrest and prevent corrosion and
pack rust formation.

Outer Gusset Rivet Replacement

The existing gusset connects the tie girder to the end of the floorbeam. It also acts as a
tie girder splice plate at each even numbered panel point. To remove the pack rust that
is forming between the gusset plate and the floorbeam, the rivets should be removed, the
pack rust cleaned out and the connection reestablished with bolts. The replacement will
be done in phases so as not to lose the connection to the floorbeam while removing as
many bolts as possible in each phase to allow removal of the pack rust. Additionally,
pack rust is forming along the top edge of the tie girder between the girder web and the
gusset plate. These rivets should also be removed and replaced in a staged manner to
allow removal of the pack rust while maintaining the stability of the connection. After the
edges of the gusset plate are reconnected, the remaining interior rivets should then be
replaced as well to provide and all bolted connection for each gusset. Some section loss
in the gusset plate was noted during the inspection along the edges with pack rust.

Since these gussets mostly act as hangers for the tie girder without diagonal members
framed in that would cause more complicated stress patterns through the plate, it is
assumed for this report that replacement of the plates is not necessary. The capacity of
the plates should be verified during final design. Some localized reinforcing of the gusset
plates may be necessary but is not included in this cost estimate.

Lower Portal Frame Rivet Replacement

The portal frames at each end of each arch span consist of built up box members that
frame from the lower joint to the upper joint, over the roadway and back down to the
opposite side lower joint. Pack rust was found between the various web plates and the
connecting angles. The pack rust began just above the lower joint vertical gusset plates
and continued to the top of the splash zone approximately three feet above the top of the
existing rail. After all of the curb and expansion joint attachments are removed, a
systematic rivet replacement should be undertaken to allow removal of the pack rust.
The rivet removal will need to be phased around the member to reach all four corners
and limit the unbraced length of the edge of the plates. While pack rust was found
consistently at most lower portals, it had not advanced to the stage of deforming the
member plates. Therefore a clamping plate is not envisioned at these locations and not
included in this cost estimate.

Tie Girder Attachment Repairs

Similar to the short term repair option, the remnants of previous utility attachments have
pack rust and minor section loss. These will be removed and the pack rust cleaned off
and high strength bolts will be installed to replace the rivets.
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Expansion Joint Replacements

When the deck and stringers are removed, the deteriorated finger plate expansion joints
between each main span and the contraction joints in each main span will also be
removed. The expansion joints between the spans will be replaced with modular joints
while the contraction joints will be replaced with strip seals.

Sidewalk and Barriers

With the replacement of the deck there is an opportunity to adjust the barrier and lane
alignments to provide room for a six foot wide sidewalk on the bridge. This will be
possible due to the use of 12" wide barriers, the deletion of the median and shifting the
lanes approximately three feet east from structure centerline. The sidewalk will be a 6”
raised walkway and have a pedestrian railing installed on the barrier along its exterior.
As noted previously, the sidewalk, lane and barrier configuration in Span 1 is unique from
all other spans to accommodate sidewalk.

Deck Drainage System

As indicated by the extensive deterioration documented in the inspection report, the
primary contributing factor is the lack of controlled deck drainage. The current drainage
scheme allows free flow through open curbs, median and joints. An enclosed drainage
system is proposed consisting of deck drains and downspouts to carry the runoff below
the low steel of the structure. Clearances to navigation will be assessed in order to
extend the downspouts as far as possible below the structural steel. In general, based
on prior similar projects, the downspouts will not extend below the current low clearance
point over the navigation span without USCG approval to do otherwise.

Roadway Lighting

A complete new roadway and sidewalk lighting system will be installed to meet the
current design requirements for the site. The light system will be designed for required
roadway lighting as well as the appropriate light levels to provide safe, adequate lighting
for the sidewalk. There are existing conduits and wiring systems on the bridge now
which are in varying stages of disrepair. The existing systems will be completely
removed and replaced with all new conduits, wiring and junction boxes.

Note: The existing aviation and river navigation systems will be retained in the
rehabilitated structure, not replaced. The existing systems will be provided temporary
power during the rehabilitation. New conduit and wiring may be required due to the
major rehabilitation underway on the remainder of the bridge. The aesthetic light fixtures
and photo cells will be reused but new conduit and wiring will be required as the
rehabilitation will remove the current system and the light mounting mechanism will need
to be updated.

Lower Lateral Replacement

As noted in the short term repair option, the lower lateral system is heavily deteriorated in
many locations. To ensure the system will operate correctly without continuing
maintenance for the full 35-year design, the entire system should be replaced.
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Replacement of the lower laterals will be done one bay at a time. Replacement of the
traction frames can occur at any time once the deck is removed.

Pier Repairs

Decades of exposure to chloride contaminated runoff has caused extensive deterioration
to the top and faces of the piers. This concrete is exhibiting high levels of chloride
contamination such that corrosion and deterioration of the reinforcing steel will continue
and further cracking and spalling of the concrete will follow. The approach to repairing
this situation will be to remove the outer 6”-7” of concrete with hydrodemolition using
staggered vertical strips, repair reinforcing steel as needed, install sacrificial galvanic
anodes, and form up concrete repairs for the new “shell” of concrete, 6”-7” thick. In
addition to the surface repairs the bearing seats will be rebuilt where they are
deteriorating and spalling. It is not intended that any jacking of the superstructure will be
required. Temporary river navigation lights and panels may be needed while the piers
are being reconstructed.

Scour Remediation

Similar to the Short Term Repair, the large scour area around Pier 2 should be
addressed. This area is up to 20-25 feet deep in locations around the perimeter of the
pier tapering up to the stream bed away from the pier. This scoured area will be filled
with Dsg = 18” stone up to the existing stream bed elevation. This approach will provide
protection for the base of the pier against further scour and potential undermining of the
footing, which is founded only one foot into the underlying shale formation. If the scour
hole was not addressed in this manner, there is a risk of long term degradation and
abrasion of the shale and loss of embedment of the caisson.

Repainting of Structural Steel

All remaining structural steel will have the existing coating completely removed and a
three coat (prime-intermediate-final) System G paint system will be applied.

A4649 South Approach

Deck Replacement

Similar to the main spans, the best option for minimizing future maintenance costs is to
replace the deck in its entirety.

Bearings

The girder bearings at Pier 1 and the abutments are exhibiting pack rust and damage to
the keeper plates. Often these bearings, when they have reached this stage, will have
hidden damage that will only present itself during an attempted rehabilitation increasing
costs during construction. The more economical long-term approach is to plan for
replacement of these bearings with laminated neoprene bearings during this
rehabilitation. The other bearings supporting these spans will be cleaned and
rehabilitated.
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Sidewalk and Barriers

As discussed for the main spans, there is an opportunity to adjust the barrier and lane
alignments to provide room for a six foot wide sidewalk on the bridge. The sidewalk will
be a 6” raised walkway and have a pedestrian railing installed on the barrier along its
exterior. This configuration works in all spans except Span 1 where narrower 10’ lanes
and unique railing configurations will be necessary to accommodate the 6’ sidewalk
through this span. This was discussed in detail in Section 5.1 of this report.

Deck Drainage System

The existing drainage system will be replaced with a new system when the deck is
replaced. An enclosed drainage system is proposed consisting of deck drains and
downspouts to carry the runoff below the low steel of the structure. Piping will be
installed to carry the drainage away from city streets, parking areas and the railroad
right-of-way. The drainage will be directed to tie into the city system where possible after
investigation of the system condition and verification of the system capacity.

Girder Repairs

There are several areas on the girders requiring “spot” repairs. These include areas
where there is pack rust prying between flange angles and cover plates. The rivets will
be removed, pack rust cleaned out and rivets replaced with high strength bolts. Also in
the area of the existing drains pack rust has formed along the bottom flanges that have
scalloped the bottom flange angles. The rivets will be removed, pack rust cleaned out,
clamping plates installed and rivets replaced with high strength bolts. Other repair areas
include stiffeners with holes or heavy section loss that will be reinforced with additional
bolted plates

Approach Bent Repairs

The steel approach bents have several areas where the exterior plates of the cap beams
are attached with rivets spaced at large distances allowing pack rust to develop between
the plates. These areas of pack rust are prying the plates apart and will be cleaned out
and repaired. The rivets in these areas will be removed, pack rust cleaned out, clamping
plated installed with high strength bolts through the existing rivet holes. These repairs
will need be completed cautiously and in specific sequences or at specific times to avoid
destabilizing the bent.

Roadway Lighting

Similar to the main spans, a complete new roadway and sidewalk lighting system will be
installed to meet the current design requirements for the site. The existing conduit
systems will be completely removed and replaced with all new conduits, wiring and
junction boxes.

Girder Rivet Replacement

The South Approach girders were analyzed for remaining fatigue life and the stresses in
the girder are high enough that the rivets, a Category D detail, should be replaced with
high strength bolts, a Category B detail. This replacement program will be systematic in
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nature and will extend the full length of the girders at flanges in tension and reversal
zones.

Shear Connectors

The fatigue analysis of the South Approach girders has indicated that to reduce stress
levels and increase the anticipated fatigue service life the girders should be made
composite. After the deck has been removed the top flange will be prepared and shear
connectors installed for the full length of the girders.

Hinge Modifications

Similar to the short term repair option, the girder hinge details in the south approach
spans should be proactively reinforced prior to the occurrence of a failure. The
reinforcing will follow the approach used to reinforce the bearing shelves near Bent 21 of
Bridge A4646.

Repainting of Structural Steel

The structural steel will have the existing coating completely removed and have a three
coat (prime-intermediate-final) System G paint system applied.

A4649 North Approach

Deck Replacement

Similar to the other parts of the bridge, the best option for minimizing future maintenance
costs is to replace the deck in its entirety.

Bearings

The girder bearings at Pier 4 and the north abutment are exhibiting pack rust and
damage to the keeper plates. Similar to the bearings on the South Approach, the more
economical long-term approach is to replace these bearings with laminated neoprene
bearings during this rehabilitation. The remaining bearings supporting these spans will
be cleaned and rehabilitated.

Sidewalk and Barriers

With the replacement of the deck there is an opportunity to adjust the barrier and lane
alignments to provide room for a six foot wide sidewalk on the bridge. The sidewalk will
be a 6” raised walkway and have a pedestrian railing installed on the barrier along its
exterior. The sidewalk, if constructed, will depart the north approach spans and connect
to a new switchback structure connecting the pedestrian facility to Richards Road near
the intersection with Lou Holland Drive.

Deck Drainage System

The existing drainage system will be replaced with a new system when the deck is
replaced. An enclosed drainage system is proposed consisting of deck drains and
downspouts to carry the runoff below the low steel of the structure. Piping will be
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installed to carry the drainage away from city streets, parking areas and the electrical
substation. Similar to the south end, the drainage will be directed to city systems after
investigation of the system of the condition and verification of the system capacity.

Cover Plate Retrofit

The beams have cover plates that are generally similar width to the flange and taper
down to a “point” with a transverse weld across the end. Fatigue analysis has indicated
that these Category E details should be retrofitted in order to prolong the fatigue life of
the beams. This repair will consist of removing the tapered portion of the cover plate,
removing the weld along the sides of the remaining cover plate section a few inches and
installing a bolted cover plate over the new end of the existing cover.

Roadway Lighting

Similar to the main spans, a complete new roadway and sidewalk lighting system will be
installed to meet the current design requirements for the site. The existing conduit
systems will be completely removed and replaced with all new conduits, wiring and
junction boxes.

Shear Connectors

The fatigue analysis of the North Approach beams has indicated that to reduce stress
levels and increase the anticipated fatigue service life the beams should be made
composite. After the deck has been removed the top flange will be prepared and shear
connectors installed for the full length of the beams

Bearing Support Shelf Modifications

The inspection uncovered fatigue cracks at the web stiffening plate supporting the shelf
bearings near Bent 21 of Bridge A4646. These cracks were reported to MoDOT, a
retrofit detail was developed and the repairs made for this location. A similar detail
appears where the south end of Bridge A4646 bears on the ends of girders in the north
approach spans. These locations should be proactively reinforced prior to a crack
initiation which could lead to failure of Bridge A4646.

Repainting of Structural Steel

The structural steel will have the existing coating completely removed and have a three
coat (prime-intermediate-final) System G paint system applied.

A4646

Deck Replacement

For the Long Term Rehabilitation Option, replacement of the superstructure on Bridge
A4646 is recommended. The deck for the A4646 structure will be removed with the
superstructure demolition. The new deck will be composite with the new girders and will
be approximately the same width as existing utilizing barriers similar to the main spans.
The deck replacement will also include a deck drainage system to connect to the existing
drainage system below the bridge.
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Girder Replacement

The entire steel superstructure will be replaced to achieve the goal of eliminating the
existing two girder bridge and replacing it with a redundant multiple-beam superstructure
and eliminating the problematic girder / floorbeam connections. The new girders will be
weathering steel plate girders, made composite with the deck and framed into new
transverse steel framed cap beams that will be designed to be internally redundant but
still fracture critical. Internal redundancy is achieved by constructing the transverse steel
framed cap from bolted elements with sufficient reserve strength in other elements of the
beam to prevent collapse should any one element fracture. The assumption is that the
bolted connections prevent propagation of the fracture from the initiating element into the
rest of the cross section.

Steel Framed Cap Beams

As part of the superstructure replacement, new cap beams will be included between
each of the existing columns. These cap beams are necessary to maintain the profile
grade of the existing roadway as closely as possible and the added requirement of
maintaining vehicle clearance on city streets below the bridge. As discussed in the
previous section, these cap beams will be fracture critical but will be designed to be
internally redundant. To facilitate future inspections, the cap beams and the adjacent
portions of the girders will be painted to match the color of the new girders.

Bearings

With the replacement of the two-girder superstructure the existing bearing devices will
need to be placed. The new bearings will support the new steel framed cap beams.
Column Rehabilitation

The existing columns and foundations will be reused in the rehabilitated structure. The
columns will have existing spalls and cracks repaired and then the entire column will be
fiber-wrapped to provide additional confinement, capacity and durability. The tops of the
columns will be retrofit to accept the anchorage and bearing attachments of the new
steel cap beams.

Expansion Joints

Along with the new deck, the expansion joints will be replaced with strip seal joints
eliminating flow to the girders and cap beams below

Roadway Lighting

A complete new roadway lighting system will be installed to meet the current design
requirements for the site. The existing system will be completely removed with the deck
and superstructure and replaced with all new conduits, wiring and junction boxes.

Painting of Structural Steel

The structural steel cap beams will have a three coat (prime-intermediate-final) System
G paint system applied.
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5.5

5.6

6.1

Additional Items

Based on current status of discussions with the public by MoDOT Area Engineers, the
recommended approach is to close the structure to traffic during this work. Costs for
these activities have been included under the item “Maintenance of Traffic” which
includes advance signage, barriers and detours. At the north abutment of the north
approach spans and the north end of A4646 there will be some roadway tie-in
construction required which is rolled up in the item “Miscellaneous Roadway
Improvements”. Additional work to improve the south end of approach spans is included
in “Roadway Improvements to South End”. This option includes a ramp structure for
pedestrian access from the bridge to the existing sidewalks on the north end and is
included in “Pedestrian Ramp”. Construction access, equipment and supply items and
mobilization are accounted for in the “Mobilization” item.

Long Term Rehabilitation Option Cost Opinion

The following table summarizes the estimated cost for the Long Term Rehabilitation
Option. The complete, detailed cost opinion may be found in Appendix B. This cost
estimate does not include any allowance for inflation or contingency. Recommendations
for these allowances are 2-3% per year and 10% respectively.

Table 5-1. Long Term Rehabilitation Option Cost Summary

A4649 Main Spans $26,570,000
A4649 South Approach $11,120,000
A4649 North Approach $2,230,000
A4646 $4,280,000
Additional ltems $8,060,000
Total $52,260,000

Hybrid — Rehabilitation / Repair Option A

This is a hybrid blend of the Short Term Repair Option and the Long Term Rehabilitation
Option. The A4649 Main Spans’ scope of work will include the items listed under the
Long Term Rehabilitation Option described above. The A4649 South Approach, the
A4649 North Approach and A4646 will have a scope of work conforming to the Short
Term Repair Option spelled out previously. The Main Span cross section will not include
a sidewalk, but the deck width is sufficient to incorporate a six foot sidewalk if the
approaches are modified for a sidewalk in the future. This rehabilitation can be
completed in 18 to 24 months of construction with a complete closure of the road.

A4649 Main Spans

e Deck and Stringer Replacement

26 | March 29, 2017



6.2

6.3

6.4

Cable Keeper Replacements
Floorbeam Repairs

Tie Girder Rivet Replacement
Outer Gusset Rivet Replacement
Lower Portal Rivet Replacement
Tie Girder Attachment Repair
Expansion Joint Replacements
Barriers

Deck Drainage System
Roadway Lighting

Lower Lateral Replacement

Pier Repairs

Scour Remediation

Repainting of Structural Steel

A4649 South Approach

Deck Repairs

Drain Replacements
Girder Repairs
Approach Bent Repairs
Railing Repairs

Hinge Modifications

Partial Repainting

A4649 North Approach

Deck Repairs
Railing Repairs

Cover Plate Retrofit

CONCEPT STUDY AND REHABILITATION REPORT I_)?
US169 Buck O’Neil Bridge over Missouri River

Bearing Support Shelf Modifications

Partial Repainting

A4646

Deck Repairs
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6.5

6.6

¢ Railing Repairs

o Stiffener Retrofit

e Cover Plate Retrofit
¢ Hinge Modifications

e Partial Repainting

Additional Items

Based on current status of discussions with the public by MoDOT Area Engineers, the
recommended approach is to close the structure to traffic during this work. Costs for
these activities have been included under the item “Maintenance of Traffic” which
includes advance signage, barriers and detours. At the north abutment of the north
approach spans and the north end of A4646 there will be some roadway tie-in
construction required which is rolled up in the item “Miscellaneous Roadway
Improvements”. Additional work to improve the south end of approach spans is included
in “Roadway Improvements to South End”. Construction access, equipment and supply
items and mobilization are accounted for in the “Mobilization” item.

Hybrid — Rehabilitation / Repair Option A Cost Opinion

The following table summarizes the estimated cost for the Hybrid Option A. The
complete, detailed cost opinion may be found in Appendix C. This cost estimate does
not include any allowance for inflation or contingency. Recommendations for these
allowances are 2-3% per year and 10% respectively.

Table 6-1. Hybrid — Rehabilitation / Repair Option A Cost Summary

A4649 Main Spans $26,260,000
A4649 South Approach $2,850,000
A4649 North Approach $1,090,000
A4646 $1,930,000
Additional Items $5,850,000
Total $37,980,000

Hybrid — Rehabllitation / Replace Option B

A second hybrid approach to the overall bridge rehabilitation is Option B. In this scenario
the A4649 Main Spans’ scope of work will include the items listed under the Long Term
Rehabilitation Option described above. The A4649 South Approach, the A4649 North
Approach and A4646 will be replaced on alignment with structure widths that match the
main span and approach roadway geometry and eliminate the long-term maintenance
concerns of a rehabilitated structure. This rehabilitation can be completed in 18 to 24
months of construction with a complete closure of the road.
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7.1

7.2

7.3
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A4649 Main Spans

e Deck and Stringer Replacement
e Cable Keeper Replacements

e Floorbeam Repairs

e Tie Girder Rivet Replacement

e Outer Gusset Rivet Replacement
e Lower Portal Rivet Replacement
e Tie Girder Attachment Repairs

e Expansion Joint Replacements
e Sidewalk and Barriers

e Deck Drainage System

¢ Roadway Lighting

e Lower Lateral Replacement

e Pier Repairs

e Scour Remediation

e Repainting of Structural Steel

A4649 South Approach

Starting at the touchdown of the walls at the south end the “split” section of the South
Approach has out-to-out widths of 34 feet for the southbound and 28 feet for the
northbound. The difference is due to the six foot sidewalk adjacent to the southbound
lanes.

The split sections join together at approximately existing Bent 1 to form one out-to out
superstructure with a width of 62 feet. From this point to approximately existing Bent 2
the bridge width will transition to 57 feet out-to-out. This width will allow for two foot
shoulders on each side. The bridge width will transition again within 50 feet of Pier 1 to
match the width of the rehabilitated main spans which are based on a 53 foot deck width.

A4649 North Approach

The Long Term Rehabilitation Option for the Main Spans is based on a 53 foot deck
width. This width includes six feet for the sidewalk on the west side. This sidewalk will
continue to the north for about half the length of this unit. At this point a switchback ramp
structure is proposed to bring the sidewalk down to grade on Richards Road at the
Downtown Airport. The switchback ramp is estimated to be a steel-framed structure with
concrete decks, pedestrian railings and lighting.
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The main deck section of the North Approach will flare out to a width equal to the new
bridge replacing A4646 (28’-0") and the existing ramps and the northbound lanes (~82).
A steel superstructure is anticipated for this bridge replacement.

7.4  A4646

Starting at the north end of the approach walls and continuing south to the existing North
Abutment of the North Approach unit, a new bridge will replace A4646. This new bridge
will have an out-to-out deck width of 28 feet which will consist of a 26 foot roadway and
two 12" barriers. This bridge is anticipated to be a steel superstructure on concrete
piers. The shallow structure depth of the steel superstructure will be required to maintain
vertical clearance over the city streets below.

7.5 Additional Items

Based on current status of discussions with the public by MoDOT Area Engineers, the
recommended approach is to close the structure to traffic during this work. Costs for
these activities have been included under the item “Maintenance of Traffic” which
includes advance signage, barriers and detours. At the north abutment of the north
approach spans and the north end of A4646 there will be some roadway tie-in
construction required which is rolled up in the item “Miscellaneous Roadway
Improvements”. Additional work to improve the south end of approach spans is included
in “Roadway Improvements to South End”. This option includes a ramp structure for
pedestrian access from the bridge to the existing sidewalks on the north end and is
included in “Pedestrian Ramp”. Construction access, equipment and supply items and
mobilization are accounted for in the “Mobilization” item.

7.6 Hybrid — Rehabilitation / Replace Option B Cost
Opinion
The following table summarizes the estimated cost for the Hybrid Option B. The
complete, detailed cost opinion may be found in Appendix D. This cost estimate does

not include any allowance for inflation or contingency. Recommendations for these
allowances are 2-3% per year and 10% respectively.

Table 7-1. Hybrid — Rehabilitation / Replace Option B Cost Summary

A4649 Main Spans $26,570,000
A4649 South Approach $15,170,000
A4649 North Approach $2,720,000
A4646 $5,320,000
Additional ltems $8,900,000
Total $58,680,000
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Replacement in Kind

A replacement-in-kind option was estimated so that the full range of repair / rehabilitation
work could be compared to a baseline-type value. This estimate was based on an
approximation of the existing deck plan areas as a basis for utilizing square foot unit
costs. The square foot unit costs used were $150 for the north approach spans and
A4646, $175 for the south approach spans and $600 for the main spans. The $600 unit
cost in the main spans accommodates a high cost per square foot for structure types
similar in kind to the existing structure. These unit costs include both superstructure and
substructure construction. An additional $25 per square foot was included for demolition
of the existing south approach and main spans and $15 per square foot for the north
approach spans and A4646. A replacement of the bridge would require additional study
of the roadway width and pedestrian facility, the proper span arrangement and structure
type selection. Additionally, the location of a replacement structure should be studied to
determine the true cost of building on alignment or an adjacent alignment. Additional
right of way may be required depending on the outcome of studying the other factors.
Consideration of these items for a possible replacement structure is outside the scope of
this report. This cost estimate does not include any allowance for inflation or
contingency. Recommendations for these allowances are 2-3% per year and 10%
respectively. Reconstruction of the bridge is estimated to take 24 to 30 months of
construction with a complete closure of the road.

Table 8-1. Replacement in Kind Cost Summary

A4649 Main Spans $49,500,000
A4649 South Approach $16,780,000
A4649 North Approach $2,780,000
A4646 $5,490,000
Additional Items $8,450,000
Total $83,000,000

Note: The cost above is to replacement the bridge with existing configuration on the existing alignment.

Summary and Recommendation

In evaluating alternatives for a project such as this, it is informative to look at a
normalized cost per service year for the investment being made for each scenario.
Funding availability, condition of the existing structure, timing and schedule available for
planning, design and construction are all factors in selecting the preferred alternative for
a project such as this.
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Table 9-1. Yearly Cost for Studied Options

Estimated Assumed Cost Road
Description Cost Life per Year Closure

Short Term 10-15 $1,876,000 - 9-12
Repair Option L5 T Years $1,251,000 Months
Long Term

o 35-50 $1,493,000 - 18-24
Rehabllltatlon $52,260,000 Years $1.045,000 Months
Option
Hybrid 10-15 $3,798,000 - 18-24
Option A* $37,980,000 Years $2,532,000 Months
Hybrid 35-50 $1,677,000 - 18-24
Option B! $58,680,000 years $1,174,000 Months
Replacement 75— 100 $1,258,000 - 24 — 30
in Kind? RAEtOty Years $943,000 Months
Short Term 9-12
Repair Option _ ) Months
— plus — $113,070,000 85Yea1r;0 $$11’3§20é0(§)(§)0 — plus —
Replacement e 24 - 30
in Kind? Months

Note 1: The Hybrid Options are limited to the service life the approach spans for Option A and the main
spans for Option B.
Note 2: Price shown includes initial capital outlay to build the bridge and one assumed redecking during the

bridge life with a cost of $11,310,000. The redecking was priced with current unit costs and not adjusted for
inflation. No additional structure width, geometric improvements, operation improvements, etc. are

contemplated with this alternative.

If funding were not constrained and the planning process and conclusions from that
planning process resulted in a replacement in kind alternative being acceptable to the
public and other coordinating agencies, the Replacement in Kind alternative would
provide the best value on a cost per service year basis. Itis also noted that replacement
in kind is not a practical approach and a replacement structure would likely require
additional width to accommodate wider lanes, shoulders and mixed use bicycle /
pedestrian facilities. This additional bridge width and possible additional right of way will
increase the cost beyond that shown here, but a full accounting of these costs is beyond
the scope of this report. Sufficient funding may not be available at this time to undertake
a replacement alternative, nor is the public processes advanced sufficiently to inform the
decision on its acceptability to the public or coordinating agencies. Therefore, the
Replacement in Kind alternative is not preferred within the limitations of this concept
study.

The Short Term Repair option results in the least initial investment but the cost per
service year is relatively high as compared to the Long Term Rehabilitation option and
the Replacement in Kind option. Recognizing the Short Term Repair option was
developed as a stop gap alternative to bridge the schedule gap to a replacement
alternative, a combination of construction costs and service life can be extrapolated for
comparison as another point of consideration. This combination of costs and service life
results in favorable comparisons to the Long Term Rehabilitation Option. An investment
of this amount of funds for such a short duration repair with significant impact to traffic
and regional mobility may not be preferred.
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Neither of the Hybrid Options are suitable from an investment and public acceptance
perspective, so they are not being considered further.

The alternative that appears to have the right blend of initial investment, service life,
easing of maintenance burdens, preserving public safety, and ensuring that this
important cross river transportation link is preserved as soon as possible is the Long
Term Rehabilitation Option. Based on all data developed and our understanding of
ongoing public processes and the current funding constraints the Long Term
Rehabilitation Option should be undertaken as soon as practical.
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Appendix A. Short Term Repair Option Cost
Estimate
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Short Term Repair Option

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4649  Main Spans Total Surface Hydrodemolition Sy 7040 $68 $478,720
A4649  Main Spans Low Slump Concrete Wearing Surface SY 7040 S$71 $499,840
A4649  Main Spans Partial Removal of Deck (Stringer Ends) SF 7920 $63 $498,960
A4649  Main Spans Joint Replacements-Modular LF 176 $2,250 $396,000
A4649  Main Spans Joint Replacements-Strip Seal LF 264 $342 $90,288
A4649  Main Spans Slab on Steel (Stringer Ends) N 880 $314 $276,320
A4649  Main Spans Keeper Replacement Each 116 $1,100 $127,600
A4649  Main Spans Partial Stringer Replacement Each 144 $17,000 $2,448,000
A4649  Main Spans Stringer Bearing Replacements Each 48 $450 $21,600
A4649  Main Spans Floorbeam Web Repairs LS 1 $250,000 $250,000
A4649 Main Spans Floorbeam Stiffener Repairs Each 86 $2,500 $215,000
A4649  Main Spans Stringer Repairs Each 131 $5,000 $655,000
A4649 Main Spans Railing Repairs Each 25 $5,000 $125,000
A4649 Main Spans Full Depth Deck Repairs (15%) SF 9504 S84 $798,336
A4649  Main Spans Surface Prep. For Recoating Str. Steel SF 67,500 $6.00 $405,000
A4649  Main Spans Field Application of Inorganic Zinc Primer SF 67,500 $2.00 $135,000
A4649 Main Spans Intermediate Field Coat (System G) SF 67,500 $2.00 $135,000
A4649  Main Spans Finish Field Coat (System G) SF 67,500 $2.00 $135,000
A4649 Main Spans Lower Lateral Repair LBS 34,990 S10 $349,900
A4649 Main Spans Tie Girder Attachment Repair Each 221 $1,100 $243,100
A4649 Main Spans Scour Remediation LS 1 $2,000,000 $2,000,000
A4649 Rounded Sub-Total of Main Spans $10,280,000
A4649 South Appr. Rem. of Existing Drains Each 46 $2,072 $95,312
A4649 South Appr. Deck Drains Each 46 $459 $21,114
A4649 South Appr. Girder Repairs Each 2 $25,000 $50,000
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Short Term Repair Option

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4649 South Appr. Approach Bent Repairs Each 27 $10,000 $270,000
A4649 South Appr. Railing Repairs Each 8 $5,000 $40,000
A4649 South Appr. Total Surface Hydrodemolition Sy 8172 $68 $555,696
A4649  South Appr. Low Slump Concrete Wearing Surface Sy 8172 S$71 $580,212
A4649 South Appr. Full Depth Deck Repairs (15%) SF 11,032 S84 $926,688
A4649 South Appr. Surface Prep. For Recoating Str. Steel SF 18,030 $6.00 $108,180
A4649  South Appr. Field Application of Inorganic Zinc Primer SF 18,030 $2.00 $36,060
A4649 South Appr. Intermediate Field Coat (System G) SF 18,030 $2.00 $36,060
A4649 South Appr. Finish Field Coat (System G) SF 18,030 $2.00 $36,060
A4649  South Appr. Hinge Modification Each 8 $12,000 $96,000
A4649 Rounded Sub-Total of South Approach $2,850,000
A4649 North Appr. Deck Removal (cover plate) SF 300 $63 $18,900
A4649 North Appr. Slab on Steel (cover plate) SY 33 $314 $10,362
A4649 North Appr. Cover Plate Retrofit Each 100 $5,000 $500,000
A4649 North Appr. Railing Repairs Each 3 $5,000 $15,000
A4649 North Appr. Total Surface Hydrodemolition Sy 1870 $68 $127,160
A4649 North Appr. Low Slump Concrete Wearing Surface Sy 1870 S71 $132,770
A4649 North Appr. Full Depth Deck Repairs (15%) SF 2524 S84 $212,016
A4649 North Appr. Surface Prep. For Recoating Str. Steel SF 4125 $6.00 $24,750
A4649 North Appr. Field Application of Inorganic Zinc Primer SF 4125 $2.00 $8,250
A4649 North Appr. Intermediate Field Coat (System G) SF 4125 $2.00 $8,250
A4649 North Appr. Finish Field Coat (System G) SF 4125 $2.00 $8,250
A4649 North Appr. Bearing Support Shelf Modification Each 2 $12,000 $24,000
A4649 Rounded Sub-Total of North Approach $1,090,000
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Short Term Repair Option

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4646 Deck Removal (stiffener) SF 232 S63 $14,616
A4646 Slab on Steel (stiffener) SY 26 $314 $8,164
A4646 Deck Removal (cover plate) SF 72 $63 $4,536
A4646 Slab on Steel (cover plate) SY 8 $314 $2,512
A4646 Total Surface Hydrodemolition SY 3018 S68 $205,224
A4646 Low Slump Concrete Wearing Surface N 3018 S71 $214,278
A4646 Full Depth Deck Repairs (15%) SF 4074 S84 $342,216
A4646 Stiffener Connection Each 232 $2,500 $580,000
A4646 Cover Plate Retrofit Each 24 $5,000 $120,000
A4646 Surface Prep. For Recoating Str. Steel SF 5063 $6.00 $30,378
A4646 Field Application of Inorganic Zinc Primer SF 5063 $2.00 $10,126
A4646 Intermediate Field Coat (System G) SF 5063 $2.00 $10,126
A4646 Finish Field Coat (System G) SF 5063 $2.00 $10,126
A4646 Hinge Modification Each 21 $12,000 $252,000
A4646 Railing Repairs Each 26 $5,000 $130,000
A4646 Rounded Sub-Total of Southbound North Approach $1,930,000
Maintenance of Traffic LS 1 $500,000 $500,000
Misc. Roadway Improvements LS 1 $100,000 $100,000
Roadway Improvements to South End LS 1 $300,000 $300,000
Mobilization (10%) $1,705,906
Rounded Sub-Total of Additional Items $2,610,000
Rounded Total of Short Term Repair Option

A-3



This page is intentionally left blank.

A-4



CONCEPT STUDY AND REHABILITATION REPORT I_)?
US169 Buck O’Neil Bridge over Missouri River

Appendix B. Long Term Rehabilitation Option
Cost Estimate
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Long Term Rehabilitation Option

Bridge

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

A4649

Unit

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

Main Spans

&
3

Barrier Removal

Deck Removal

Stringer Removal

Lower Lat. Bracing Rem.

Stringer Replacement

Stringer Bearing Replacements

Lower Lat. Replacement

Keeper Replacement

Floorbeam Web Repairs

Floorbeam Stiffener Repairs

Tie Girder Rivet Replacement Program

Outer Gusset Rivet Replacement

Lower Portal Frame Rivet Replacement

Tie Girder Attachment Repair

Modular Joint

Strip Seal

Slab on Steel

Sidewalk

Barrier Rail

Pedestrian Fence

Tubular Markers

Drainage System

Roadway Lighting

Surface Prep. For Recoating Str. Steel

Field Application of Inorganic Zinc Primer
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SF

LS

LS

LBS

Each

LBS

Each

LS

Each

Each

Each

Each

Each

LF

LF

SY

SF

LF

LF

Each

LS

LS

SF

SF
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Quantity

4320

63,360

1,430,000

328

349,900

116

86

9120

8780

3216

221

212

318

8480

7200

2880

1440

720

559,113

559,113

Unit Cost

$60

$10
$907,200
$245,000
$2.00
$450
$3.00
$1,100
$250,000
$2,500
$130
$50

$60
$1,100
$2,250
$342
$314
$20

$120
$120

$42
$50,000
$30,000
$6.00

$2.00

Total Cost
$259,200
$633,600
$907,200
$245,000

$2,860,000
$147,600
$1,049,700
$127,600
$250,000
$215,000
$1,185,600
$439,000
$192,960
$243,100
$477,000
$108,756
$2,662,720
$144,000
$345,600
$172,800
$30,240
$50,000
$30,000
$3,354,678

$1,118,226
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Long Term Rehabilitation Option

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4649 Main Spans Intermediate Field Coat (System G) SF 559,113 $2.00 $1,118,226
A4649  Main Spans Finish Field Coat (System G) SF 559,113 $2.00 $1,118,226
A4649  Main Spans Intermediate Field Coat (System G)(New Str.) SF 90,000 $2.00 $180,000
A4649  Main Spans Finish Field Coat (System G)(New Str.) SF 90,000 $2.00 $180,000
A4649 Main Spans Scour Remediation LS 1 $2,000,000 $2,000,000
A4649 Pier 1 Complete Surface Hydrodemolition SY 1153 $160 $184,480
A4649 Pier 1 Substructure Repair (Formed) SF 10,374 $134 $1,390,116
A4649 Pier 1 Embedded Galvanic Anode Each 2593 $39 $101,127
A4649 Pier 2 Complete Surface Hydrodemolition Sy 961 $160 $153,760
A4649 Pier 2 Substructure Repair (Formed) SF 8648 S134 $1,158,832
A4649 Pier 2 Embedded Galvanic Anode Each 2162 $39 $84,318
A4649 Pier 3 Complete Surface Hydrodemolition N 817 $160 $130,720
A4649 Pier 3 Substructure Repair (Formed) SF 7348 $134 $984,632
A4649 Pier 3 Embedded Galvanic Anode Each 1837 $39 $71,643
A4649 Pier 4 Complete Surface Hydrodemolition Sy 321 $160 $51,360
A4649 Pier 4 Substructure Repair (Formed) SF 2889 $134 $387,126
A4649 Pier 4 Embedded Galvanic Anode Each 722 $39 $28,158
A4649 Rounded Sub-Total of Main Spans $26,570,000
A4649 South Appr. Barrier Removal LF 1873 $160 $299,680
A4649 South Appr. Deck Removal SF 73,550 $10 $735,500
A4649 South Appr. Bearing Rehabilitation Each 28 $4,100 $114,800
A4649 South Appr. Bearing Replacement Each 16 $6,000 $96,000
A4649 South Appr. Slab on Steel SY 8172 $314 $2,566,008
A4649 South Appr. Sidewalk SF 5517 $20 $110,340
A4649 South Appr. Barrier Rail LF 2207 $120 $264,840
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Long Term Rehabilitation Option

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4649 South Appr. Pedestrian Fence LF 1104 $120 $132,480
A4649 South Appr. Drainage System LS 1 $50,000 $50,000
A4649 South Appr. Girder Repairs Each 2 $25,000 $50,000
A4649 South Appr. Approach Bent Repairs Each 27 $10,000 $270,000
A4649 South Appr. Surface Prep. For Recoating Str. Steel SF 180,302 $6.00 $1,081,812
A4649 South Appr. Field Application of Inorganic Zinc Primer SF 180,302 $2.00 $360,604
A4649 South Appr. Intermediate Field Coat (System G) SF 180,302 $2.00 $360,604
A4649  South Appr. Finish Field Coat (System G) SF 180,302 $2.00 $360,604
A4649 South Appr. Roadway Lighting LS 1 $50,000 $50,000
A4649 South Appr. Girder & Bent Rivet Replacement Program Each 80,000 S50 $4,000,000
A4649 South Appr. Shear Connectors Each 18,398 $6.50 $119,587
A4649 South Appr. Hinge Modification Each 8 $12,000 $96,000
A4649 Rounded Sub-Total of South Approach $11,120,000
A4649 North Appr. Barrier Removal LF 406 $160 $64,960
A4649 North Appr. Deck Removal SF 16,827 $S10 $168,270
A4649 North Appr. Bearing Rehabilitation Each 28 $4,100 $114,800
A4649 North Appr. Bearing Replacement Each 18 $6,000 $108,000
A4649 North Appr. Slab on Steel N 1870 $314 $587,180
A4649 North Appr. Sidewalk SF 1013 $20 $20,260
A4649 North Appr. Barrier Rail LF 405 $120 $48,600
A4649 North Appr. Pedestrian Fence LF 203 $120 $24,360
A4649 North Appr. Drainage System LS 1 $25,000 $25,000
A4649 North Appr. Surface Prep. For Recoating Str. Steel SF 41,250 $6.00 $247,500
A4649 North Appr. Field Application of Inorganic Zinc Primer SF 41,250 $2.00 $82,500
A4649 North Appr. Intermediate Field Coat (System G) SF 41,250 $2.00 $82,500
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Long Term Rehabilitation Option

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4649 North Appr. Finish Field Coat (System G) SF 41,250 $2.00 $82,500
A4649 North Appr. Cover Plate Retrofit Each 100 $5,000 $500,000
A4649 North Appr. Roadway Lighting LS 1 $20,000 $20,000
A4649 North Appr. Shear Connectors Each 4842 $6.50 $31,473
A4649 North Appr. Bearing Support Shelf Modification Each 2 $12,000 $24,000
A4649 Rounded Sub-Total of North Approach $2,230,000
A4646 Barrier Removal LF 1873 $160 $299,680
A4646 Deck Removal SF 27161 $10 $271,610
A4646 Stringer Removal LS 1 $100,000 $100,000
A4646 Fiber Wrap Columns SY 465 $457 $212,505
A4646 Steel Capbeams (Painted) EACH 17 $40,000 $680,000
A4646 Fab Structural Steel (Weathering) LBS 555,000 $2.00 $1,110,000
A4646 Bearing Assemblies EACH 34 $2,000 $68,000
A4646 Strip Seal Exp. Device LF 203 $342 $69,426
A4646 Slab on Steel SY 3018 $314 $947,652
A4646 Barrier Rail LF 1873 $120 $224,760
A4646 Pedestrian Fence LF 945 $120 $113,400
A4646 Roadway Lighting LS 1 $50,000 $50,000
A4646 Intermediate Field Coat (System G) SF 32,900 $2.00 $65,800
A4646 Finish Field Coat (System G) SF 32,900 $2.00 $65,800
A4646 Rounded Sub-Total of Southbound North Approach $4,280,000
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Long Term Rehabilitation Option

Pedestrian Ramp SF 3456 $100 $345,600
Maintenance of Traffic LS 1 $500,000 $500,000
Misc. Roadway Improvements LS 1 $100,000 $100,000
Roadway Improvements to South End LS 1 $300,000 $300,000
Mobilization (15%) $6,817,095
Rounded Sub-Total of Additional Items $8,060,000
Rounded Total of Long Term Rehabilitation Option
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Hybrid Rehabilitation Option A (Long Term Rehab. of the Main Spans and Short Term Repair on the remainder)

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4649  Main Spans Barrier Removal LF 4320 $60.00 $259,200
A4649  Main Spans Deck Removal SF 63,360 $10.00 $633,600
A4649  Main Spans Stringer Removal LS 1 $907,200 $907,200
A4649  Main Spans Lower Lat. Bracing Rem. LS 1 $245,000 $245,000
A4649  Main Spans Stringer Replacement LBS 1,430,000 $2.00 $2,860,000
A4649  Main Spans Stringer Bearing Replacements Each 328 $450 $147,600
A4649 Main Spans Lower Lat. Replacement LBS 349,900 $3.00 $1,049,700
A4649  Main Spans Keeper Replacement Each 116 $1,100 $127,600
A4649  Main Spans Floorbeam Web Repairs LS 1 $250,000 $250,000
A4649  Main Spans Floorbeam Stiffener Repairs Each 86 $2,500 $215,000
A4649 Main Spans Tie Girder Rivet Replacement Program Each 9120 $130 $1,185,600
A4649 Main Spans Outer Gusset Rivet Replacement Each 8780 S50 $439,000
A4649 Main Spans Lower Portal Frame Rivet Replacement Each 3216 $60 $192,960
A4649 Main Spans Tie Girder Attachment Repair Each 221 $1,100 $243,100
A4649 Main Spans Modular Joint LF 212 $2,250 $477,000
A4649  Main Spans Strip Seal LF 318 $342 $108,756
A4649  Main Spans Slab on Steel SY 8480 $314 $2,662,720
A4649  Main Spans Barrier Rail LF 2880 $120 $345,600
A4649  Main Spans Tubular Markers Each 720 S42 $30,240
A4649 Main Spans Drainage System LS 1 $50,000 $50,000
A4649  Main Spans Roadway Lighting LS 1 $30,000 $30,000
A4649  Main Spans Surface Prep. For Recoating Str. Steel SF 559,113 $6.00 $3,354,678
A4649  Main Spans Field Application of Inorganic Zinc Primer SF 559,113 $2.00 $1,118,226
A4649  Main Spans Intermediate Field Coat (System G) SF 559,113 $2.00 $1,118,226
A4649  Main Spans Finish Field Coat (System G) SF 559,113 $2.00 $1,118,226
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Hybrid Rehabilitation Option A (Long Term Rehab. of the Main Spans and Short Term Repair on the remainder)

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4649  Main Spans Intermediate Field Coat (System G)(New Str.) SF 90,000 $2.00 $180,000
A4649  Main Spans Finish Field Coat (System G)(New Str.) SF 90,000 $2.00 $180,000
A4649  Main Spans Scour Remediation LS 1 $2,000,000 $2,000,000
A4649 Pier 1 Complete Surface Hydrodemolition Sy 1153 $160 $184,480
A4649 Pier 1 Substructure Repair (Formed) SF 10,374 $134 $1,390,116
A4649 Pier 1 Embedded Galvanic Anode Each 2593 $39 $101,127
A4649 Pier 2 Complete Surface Hydrodemolition Sy 961 $160 $153,760
A4649 Pier 2 Substructure Repair (Formed) SF 8648 $134 $1,158,832
A4649 Pier 2 Embedded Galvanic Anode Each 2162 $39 $84,318
A4649 Pier 3 Complete Surface Hydrodemolition Sy 817 $160 $130,720
A4649 Pier 3 Substructure Repair (Formed) SF 7348 $134 $984,632
A4649 Pier 3 Embedded Galvanic Anode Each 1837 $39 $71,643
A4649 Pier 4 Complete Surface Hydrodemolition Sy 321 $160 $51,360
A4649 Pier 4 Substructure Repair (Formed) SF 2889 $134 $387,126
A4649 Pier 4 Embedded Galvanic Anode Each 722 $39 $28,158
A4649 Rounded Sub-Total of Main Spans $26,260,000
A4649 South Appr. Rem. of Existing Drains Each 46 $2,072 $95,312
A4649 South Appr. Deck Drains Each 46 $459 $21,114
A4649 South Appr. Girder Repairs Each 2 $25,000 $50,000
A4649 South Appr. Approach Bent Repairs Each 27 $10,000 $270,000
A4649 South Appr. Railing Repairs Each 8 $5,000 $40,000
A4649 South Appr. Total Surface Hydrodemolition Sy 8172 $68 $555,696
A4649 South Appr. Low Slump Concrete Wearing Surface Sy 8172 S71 $580,212
A4649 South Appr. Full Depth Deck Repairs (15%) SF 11,032 S84 $926,688
A4649 South Appr. Surface Prep. For Recoating Str. Steel SF 18,030 $6.00 $108,180
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Hybrid Rehabilitation Option A (Long Term Rehab. of the Main Spans and Short Term Repair on the remainder)

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4649 South Appr. Field Application of Inorganic Zinc Primer SF 18,030 $2.00 $36,060
A4649 South Appr. Intermediate Field Coat (System G) SF 18,030 $2.00 $36,060
A4649  South Appr. Finish Field Coat (System G) SF 18,030 $2.00 $36,060
A4649 South Appr. Hinge Modification Each 8 $12,000 $96,000
A4649 Rounded Sub-Total of South Approach $2,850,000
A4649 North Appr. Deck Removal (cover plate) SF 300 $63 $18,900
A4649 North Appr. Slab on Steel (cover plate) Sy 33 $314 $10,362
A4649 North Appr. Cover Plate Retrofit Each 100 $5,000 $500,000
A4649 North Appr. Railing Repairs Each 3 $5,000 $15,000
A4649 North Appr. Total Surface Hydrodemolition N 1870 $68 $127,160
A4649 North Appr. Low Slump Concrete Wearing Surface Sy 1870 $71 $132,770
A4649 North Appr. Full Depth Deck Repairs (15%) SF 2524 S84 $212,016
A4649 North Appr. Surface Prep. For Recoating Str. Steel SF 4125 $6.00 $24,750
A4649 North Appr. Field Application of Inorganic Zinc Primer SF 4125 $2.00 $8,250
A4649 North Appr. Intermediate Field Coat (System G) SF 4125 $2.00 $8,250
A4649 North Appr. Finish Field Coat (System G) SF 4125 $2.00 $8,250
A4649 North Appr. Bearing Support Shelf Modification Each 2 $12,000 $24,000
A4649 Rounded Sub-Total of North Approach $1,090,000
A4646 Deck Removal (stiffener) SF 232 $63 $14,616
A4646 Slab on Steel (stiffener) SY 26 $314 $8,164
A4646 Deck Removal (cover plate) SF 72 $63 $4,536
A4646 Slab on Steel (cover plate) SY 8 $314 $2,512
A4646 Total Surface Hydrodemolition SY 3018 S68 $205,224
A4646 Low Slump Concrete Wearing Surface Sy 3018 S71 $214,278
A4646 Full Depth Deck Repairs (15%) SF 4074 S84 $342,216
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Hybrid Rehabilitation Option A (Long Term Rehab. of the Main Spans and Short Term Repair on the remainder)

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4646 Stiffener Connection Each 232 $2,500 $580,000
A4646 Cover Plate Retrofit Each 24 $5,000 $120,000
A4646 Surface Prep. For Recoating Str. Steel SF 5063 $6.00 $30,378
A4646 Field Application of Inorganic Zinc Primer SF 5063 $2.00 $10,126
A4646 Intermediate Field Coat (System G) SF 5063 $2.00 $10,126
A4646 Finish Field Coat (System G) SF 5063 $2.00 $10,126
A4646 Hinge Modification Each 21 $12,000 $252,000
A4646 Railing Repairs Each 26 $5,000 $130,000
A4646 Rounded Sub-Total of Southbound North Approach $1,930,000
Maintenance of Traffic LS 1 $500,000 $500,000
Misc. Roadway Improvements LS 1 $100,000 $100,000
Roadway Improvements to South End LS 1 $300,000 $300,000
Mobilization (15%) $4,954,634
Rounded Sub-Total of Additional Items $5,850,000
Rounded Total of Hybrid Option A
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R

Hybrid Rehabilitation Option B (Long Term Rehab. of the Main Spans and Replacement of Approaches & A4646)

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4649  Main Spans Barrier Removal LF 4320 S60 $259,200
A4649  Main Spans Deck Removal SF 63,360 $10 $633,600
A4649  Main Spans Stringer Removal LS 1 $907,200 $907,200
A4649  Main Spans Lower Lat. Bracing Rem. LS 1 $245,000 $245,000
A4649  Main Spans Stringer Replacement LBS 1,430,000 $2.00 $2,860,000
A4649  Main Spans Stringer Bearing Replacements Each 328 $450 $147,600
A4649 Main Spans Lower Lat. Replacement LBS 349,900 $3.00 $1,049,700
A4649  Main Spans Keeper Replacement Each 116 $1,100 $127,600
A4649  Main Spans Floorbeam Web Repairs LS 1 $250,000 $250,000
A4649  Main Spans Floorbeam Stiffener Repairs Each 86 $2,500 $215,000
A4649 Main Spans Tie Girder Rivet Replacement Program Each 9120 $130 $1,185,600
A4649 Main Spans Outer Gusset Rivet Replacement Each 8780 S50 $439,000
A4649 Main Spans Lower Portal Frame Rivet Replacement Each 3216 $60 $192,960
A4649 Main Spans Tie Girder Attachment Repair Each 221 $1,100 $243,100
A4649 Main Spans Modular Joint LF 212 $2,250 $477,000
A4649  Main Spans Strip Seal LF 318 $342 $108,756
A4649  Main Spans Slab on Steel SY 8480 $314 $2,662,720
A4649  Main Spans Sidewalk SF 7200 $20 $144,000
A4649  Main Spans Barrier Rail LF 2880 $120 $345,600
A4649  Main Spans Pedestrian Fence LF 1440 $120 $172,800
A4649  Main Spans Tubular Markers Each 720 S42 $30,240
A4649 Main Spans Drainage System LS 1 $50,000 $50,000
A4649 Main Spans Roadway Lighting LS 1 $30,000 $30,000
A4649  Main Spans Surface Prep. For Recoating Str. Steel SF 559,113 $6.00 $3,354,678
A4649  Main Spans Field Application of Inorganic Zinc Primer SF 559,113 $2.00 $1,118,226
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Hybrid Rehabilitation Option B (Long Term Rehab. of the Main Spans and Replacement of Approaches & A4646)

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4649 Main Spans Intermediate Field Coat (System G) SF 559,113 $2.00 $1,118,226
A4649  Main Spans Finish Field Coat (System G) SF 559,113 $2.00 $1,118,226
A4649  Main Spans Intermediate Field Coat (System G)(New Str.) SF 90,000 $2.00 $180,000
A4649  Main Spans Finish Field Coat (System G)(New Str.) SF 90,000 $2.00 $180,000
A4649 Main Spans Scour Remediation LS 1 $2,000,000 $2,000,000
A4649 Pier 1 Complete Surface Hydrodemolition SY 1153 $160 $184,480
A4649 Pier 1 Substructure Repair (Formed) SF 10,374 $134 $1,390,116
A4649 Pier 1 Embedded Galvanic Anode Each 2593 $39 $101,127
A4649 Pier 2 Complete Surface Hydrodemolition Sy 961 $160 $153,760
A4649 Pier 2 Substructure Repair (Formed) SF 8648 S134 $1,158,832
A4649 Pier 2 Embedded Galvanic Anode Each 2162 $39 $84,318
A4649 Pier 3 Complete Surface Hydrodemolition N 817 $160 $130,720
A4649 Pier 3 Substructure Repair (Formed) SF 7348 $134 $984,632
A4649 Pier 3 Embedded Galvanic Anode Each 1837 $39 $71,643
A4649 Pier 4 Complete Surface Hydrodemolition Sy 321 $160 $51,360
A4649 Pier 4 Substructure Repair (Formed) SF 2889 $134 $387,126
A4649 Pier 4 Embedded Galvanic Anode Each 722 $39 $28,158
A4649 Rounded Sub-Total of Main Spans $26,570,000
A4649 South Appr. Removal SF 83,910 $25 $2,097,750
A4649 South Appr. Replacement SF 74,717 $175 $13,075,475
A4649 Rounded Sub-Total of South Approach $15,170,000
A4649 North Appr. Removal SF 16,827 S15 $252,405
A4649 North Appr. Replacement SF 16,472 $150 $2,470,800
A4649 Rounded Sub-Total of North Approach $2,720,000
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Hybrid Rehabilitation Option B (Long Term Rehab. of the Main Spans and Replacement of Approaches & A4646)

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4646 Removal SF 33,299 $15 $499,485
A4646 Replacement SF 32,150 $150 $4,822,500
A4646 Rounded Sub-Total of Southbound North Approach $5,320,000
Pedestrian Ramp SF 3456 $100 $345,600
Maintenance of Traffic LS 1 $500,000 $500,000
Misc. Roadway Improvements LS 1 $100,000 $100,000
Roadway Improvements to South End LS 1 $300,000 $300,000
Mobilization (15%) $7,655,448
Rounded Sub-Total of Additional Items $8,900,000
Rounded Total of Hybrid Option B
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Replacement in Kind (Same bridge configuration on existing alignment)

Bridge Unit Item Unit Quantity Unit Cost Total Cost
A4649  Main Spans Demolition SF 79,200 $25 $1,980,000
A4649  Main Spans Replacement SF 79,200 $600 $47,520,000
A4649 Rounded Sub-Total of Main Spans $49,500,000
A4649 South Appr. Demolition SF 83,910 $25 $2,097,750
A4649 South Appr. Replacement SF 83,910 $175 $14,684,250
A4649 Rounded Sub-Total of South Approach $16,780,000
A4649 North Appr. Demolition SF 16,827 S15 $252,405
A4649 North Appr. Replacement SF 16,827 $150 $2,524,050
A4649 Rounded Sub-Total of North Approach $2,780,000
A4646 Demolition SF 33,299 $15 $499,485
A4646 Replacement SF 33,299 $150 $4,994,850
A4646 Rounded Sub-Total of Southbound North Approach $5,490,000
Maintenance of Traffic LS 1 $500,000 $500,000
Misc. Roadway Improvements LS 1 $100,000 $100,000
Roadway Improvements to South End LS 1 $300,000 $300,000
Mobilization (10%) $7,545,279
Rounded Sub-Total of Additional Items $8,450,000
Rounded Total of Replacement in Kind
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CONCEPT STUDY AND REHABILITATION REPORT l_)'z
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Fatigue Analysis Summary

A concept level fatigue analysis was performed on select components of the Buck O’Neil
Bridge main spans and approach spans. The objective of the analysis was to evaluate
the fatigue details encountered during the inspection and concept study for infinite life.
Both composite and noncomposite configurations were evaluated for select girders in
select units of the approach spans. The results are reported at the extreme fiber and at
a location equal to four times the web thickness (noted as 4T in the sections below). The
second result generally gives results that are on the opposite side of the flange in
guestion (bottom of the top flange for example). This location is important to evaluate
the flange to web weld and also attachments to the flange such as stiffeners. The main
span floorbeams were also evaluated. After completion of the structural analysis, stress
ranges were compared to infinite life fatigue threshold stress ranges for each fatigue
detail encountered. Members experiencing stress ranges less than the corresponding
infinite life fatigue thresholds were deemed adequate for infinite life fatigue.

A4649 Main Span Floorbeam

Methodology:

Longitudinal line girder was performed to find maximum and minimum reactions at
interior and end floorbeams. Reactions were resolved into two wheels for transverse line
girder runs and applied directly to floorbeams as moving loads transversely. Maximum
and algebraic minimum moments were gathered from FEM analysis and converted to
stresses using the gross section for both the interior and end floorbeams in order to
calculate maximum stress ranges. A net section amplification factor was calculated
taking out the rivet holes and calculating lg.oss/lnet. This factor was applied to the
maximum stress range in the floorbeam. A load factor of 1.5 was applied to all live load
forces for infinite life and 15% impact was used. The fatigue calculations for the Main
Span floorbeam can be found in Appendix F.

Fatigue Details of Concern:

e The main span structure is fully riveted. Rivets are fatigue Category D with an
Infinite Life Threshold of 7 ksi.

Findings:

¢ Interior floorbeam max. stress range on net section: 5.58 ksi.

¢ End floorbeam max. stress range on net section: 6.08 ksi.

Recommendations:

The main span floorbeams pass the fatigue Category D with 7 ksi infinite life threshold.
The floorbeams are adequate for fatigue as is. No consideration was made for the
section loss found during the inspection. All of the repair / rehabilitation options account
for the section loss in the floorbeams.
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A4649 South Approach (Unit 1 Thru-Girder)

Methodology

A line girder run was performed in STLBRIDGE for longest span girder of the four
girders. Distribution factor was hand calculated using simple span distribution for one
lane loaded fatigue truck. Model was run noncomposite since deck will not contribute to
girder stiffness. The average of variable web depths was used for simplicity. This is an
approximation but is adequate for concept level design. The fatigue analysis for the
South Approach spans can be found in Appendix G.

Fatigue Details of Concern:

e Rivets in top and bottom flanges of thru girders, Category D, Infinite Life Threshold: 7
ksi.

¢ Longitudinal welds in web, Category B, Threshold: 16 ksi.

e Transverse welds in web and flanges, Category C’, Threshold: 12 ksi.

Findings

e Gross sections were used in analysis. Maximum stress range in bottom flange was
found to be 5.64 ksi. A net section amplifier (Igoss/Inet) Was calculated to be 1.22
giving an amplified stress of 6.88 ksi which is less than the 7 ksi threshold, so the
girder is ok for Category D infinite fatigue life.

Recommendations

No rehabilitations needed for fatigue.

A4649 South Approach (Units 2 and 3)

Methodology

For Unit 3, Girders H, G, and F were analyzed in STLBRIDGE. Girder F was run as an
interior and exterior girder, neglecting the opposite portions, to fully capture fatigue stress
ranges. The equivalent Sy, was found and the girders were analyzed as plate girders.
The net section amplification factor (lgss/Inet) Was calculated to be approximately 1.13 or
a 13% increase for Units 2 and 3. For Unit 2, Girder F was run as an exterior girder only.
The fatigue analysis for the South Approach spans can be found in Appendix G.

Fatigue Details of Concern:

¢ Rivets connecting flange cover plates to flange angles and stiffening angles at many
locations along the web. Rivets are considered open holes with fatigue Category D,
Threshold: 7 ksi.

¢ Small welds connecting stiffeners to top flange of girders, Category C’, Threshold: 12
ksi.

e Miscellaneous attachments and open holes as found during the inspection.
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Findings
e Unit 3:
0 Girder H (Exterior):

= Noncomposite:

e Top Flange: Max. extreme fiber: 11.27 ksi, at 4T away from
extreme fiber: 10.52 ksi.

e Bottom Flange: Max. extreme fiber: 11.27 ksi, at 4T away
from extreme fiber: 10.52 ksi.

= Fully Composite:

e Top Flange: Max. extreme fiber: 7.22 ksi, at 4T away from
extreme fiber: 6.68 ksi.

e Bottom Flange: Max. extreme fiber: 10.46 ksi, at 4T away
from extreme fiber: 9.89 ksi.

o0 Girder G (Interior):

= Noncomposite:

e Top Flange: Max. extreme fiber: 8.27 ksi, at 4T away from
extreme fiber: 7.70 ksi.

o Bottom Flange: Max. extreme fiber: 8.27 ksi, at 4T away from
extreme fiber: 7.70 ksi.

= Fully Composite:

e Top Flange: Max. extreme fiber: 5.57 ksi, at 4T away from
extreme fiber: 5.14 ksi.

e Bottom Flange: Max. extreme fiber: 7.70 ksi, at 4T away from
extreme fiber: 7.28 ksi.

o0 Girder F (Interior/Exterior):

= Noncomposite (Analyzed as interior girder):

e Top Flange: Max. extreme fiber: 9.42 ksi, at 4T away from
extreme fiber: 8.72 ksi.

e Bottom Flange: Max. extreme fiber: 9.42 ksi, at 4T away from
extreme fiber: 8.72 ksi.

= Fully Composite (Analyzed as interior girder):

e Top Flange: Max. extreme fiber: 5.09 ksi, at 4T away from
extreme fiber: 4.68 ksi.

e Bottom Flange: Max. extreme fiber: 7.94 ksi, at 4T away from
extreme fiber: 7.47 ksi.

= Noncomposite (Analyzed as exterior girder):
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e Top Flange: Max. extreme fiber: 12.83 ksi, at 4T away from
extreme fiber: 11.87 ksi.

e Bottom Flange: Max. extreme fiber: 12.83 ksi, at 4T away
from extreme fiber: 11.87 ksi.

= Fully Composite (Analyzed as exterior girder):

e Top Flange: Max. extreme fiber: 6.72 ksi, at 4T away from
extreme fiber: 6.03 ksi.

e Bottom Flange: Max. extreme fiber: 11.59 ksi, at 4T away
from extreme fiber: 10.90 ksi.

e Unit2:
o Girder F (Exterior):
= Noncomposite:

o Top Flange: Max. extreme fiber: 9.86 ksi, at 4T away from
extreme fiber: 9.13 ksi.

e Bottom Flange: Max. extreme fiber: 9.86 ksi, at 4T away from
extreme fiber: 9.13 ksi.

= Fully Composite

e Top Flange: Max. extreme fiber: 7.46 ksi, at 4T away from
extreme fiber: 6.75 ksi.

e Bottom Flange: Max. extreme fiber: 8.83 ksi, at 4T away from
extreme fiber: 8.29 ksi.

Recommendations:

Fatigue stresses greater than infinite life fatigue threshold were found. Analysis with
composite section considered shows decreased fatigue stress ranges. Fatigue stresses
at shear stud locations on the top flange are below the infinite life fatigue threshold. Full
or partial rivet replacement with fully tensioned bolts will be needed to reach infinite
fatigue life. The small welds at the tip of stiffeners to the flanges may need a bolted
connection retrofit. Further analysis is needed to identify the regions where bolted clip
angles will be needed.

A4649 North Approach (Interior and Exterior Girders)

Methodology

Girder A and Girder B were evaluated due to maximum span lengths. These girders
were run as exterior and interior girders, respectively. Girder B was analyzed as an
interior girder using STLBRIDGE with varying girder spacing. Girder A was analyzed two
ways. The first analysis used the lever rule and averaging of the distribution factors and
the effective widths across the respective spans. The second analysis used varying
girder spacing and assumed a 2’ constant overhang from CL girder to curb line (actual
overhang varies throughout spans, for concept level study, 2’ was considered
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conservative). The second method was found to result in slightly lower stress ranges
and is also believed to be more accurate and is presented below. The fatigue analysis
for the North Approach spans can be found in Appendix H.

Fatigue Details of Concern

e Top and bottom flange welded cover plate terminations, Category E’, Infinite Life
Threshold: 2.6 ksi.

e Stiffeners welded to webs of girders (top and bottom flanges are close-fit or mill-to-
bear), Category C’, Threshold: 12 ksi.

¢ Terminations of weld access holes, these are most likely located at bend points
where welded splices are located, these were found during inspection at bend
locations, Category C, Threshold: 10 ksi.

¢ Rivets (rivets are treated as open holes) at bend locations.

e Bearing Shelf Supports have prematurely terminated flanges and fatigue prone
welds. Also has rivets, called stud bolts in the plans but do not appear to be
tensioned high strength bolts so treated as rivets, Category D, Threshold: 7 ksi.

e Transverse welds at girder splices, Category B, Threshold: 16 ksi.

e Miscellaneous open holes in girders from past attachments, Category D, Threshold:
7 ksi.

e Miscellaneous welded attachments, varies from Categories B to E’ depending on
attachment, varying infinite life fatigue threshold.
Findings:
o Girder A:
o0 Noncomposite:

= Top Flange: Max. extreme fiber: 16.36 ksi, at 4T location away from
extreme fiber: 13.22 ksi.

= Bottom Flange: Max. extreme fiber: 16.36 ksi, at 4T location away
from extreme fiber: 13.22 ksi.

o0 Fully Composite:

= Top Flange: Max. extreme fiber: 9.55 ksi, at 4T location away from
extreme fiber: 7.58 ksi.

= Bottom Flange: Max. extreme fiber: 13.66 ksi, at 4T location away
from extreme fiber: 11.54 ksi.

e Girder B:
o Noncomposite:

= Top Flange: Max. extreme fiber: 13.17 ksi, at 4T location away from
extreme fiber: 10.65 ksi.
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= Bottom Flange: Max. extreme fiber: 13.17 ksi, at 4T location away
from extreme fiber: 10.65 Ksi.

o Composite:

= Top Flange: Max. extreme fiber: 6.68 ksi, at 4T location away from
extreme fiber: 5.33 ksi.

» Bottom Flange: Max. extreme fiber: 11.01 ksi, at 4T location away
from extreme fiber: 9.34 ksi.

Recommendations:

e For the noncomposite section, any detail with a fatigue threshold lower than 17 ksi
needs to be rehabilitated to achieve infinite life. Therefore, a full or partial deck
replacement will likely be needed fix the top flange cover plate terminations at a
Category E’ 2.6 ksi threshold, among others, and achieve overall desirable stress
ranges.

e For the composite option evaluated the stresses are reduced in both the top and
bottom flange. Shear connectors would pass the infinite life fatigue threshold of
Category C at 10 ksi. Intermediate stiffener details would pass the fatigue threshold
of 12 ksi assuming they are connected at the 4T locations away from the extreme
fiber. Intermediate stiffeners may need to be evaluated by location to confirm the
location of the weld away from the extreme fiber. For the composite option, any
details with a threshold below 12 ksi should be rehabilitated to achieve infinite life.

A4646 (Unit 1, Unit 3 and Unit 4)

Methodology:

Units 1, 3 and 4 were run in STLBRIDGE using lever rule for distribution factors and 12 x
slab thickness for effective width (per LFD standard spec). Cover plates were input into
STLBRIDGE using a spreadsheet to calculate an equivalent Sy, value for each section.
Web depth and thickness were kept constant. Flange width was kept constant. Flange
thickness was manipulated to achieve S, equivalent for each section. The west girder
was run due to slightly longer span lengths through the bridge. Girders were run both
noncomposite and composite. The fatigue analysis for the bridge A4646 girders can be
found in Appendix .

Fatigue Details of Concern:

¢ Top and bottom flange welded cover plate terminations, Category E’, Infinite Life
Threshold: 2.6 ksi.

o Stiffeners welded to webs of girders (top and bottom flanges are close-fit or mill-to-
bear), Category C’, Threshold: 12 ksi.

e Hinges: several prematurely terminated flanges and fatigue prone welds, see girder
repair fix HDR previously performed.

o |[f girders are made composite, shear connectors at top flange, Category C,
threshold: 10 ksi.
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Bolts at field splices, Category B (tensioned, assuming designed as slip-critical),
Threshold: 16 ksi.

Terminations of weld access holes, these are most likely located at bend points
where welded splices are located, these were found on the North Approach just north
of the main span as well, Category C, Threshold: 10 ksi.

Miscellaneous open holes in girders from past attachments, Category D, Threshold:
7 ksi.

Miscellaneous welded attachments, varies from Categories B to E’ depending on
attachment, varying infinite life fatigue threshold.

Floorbeam connections at bend points, appear to be welded to top flange, Category
C’, Threshold: 12 ksi.

Transverse welds at girder splices, Category B, Threshold: 16 ksi.

Findings:

Unit 1: Noncomposite: Max. stress range in extreme fiber: Top Flange: 10.31 ksi,
Bottom Flange: 10.31 ksi.

Unit 1: Fully Composite: Max. stress range in extreme fiber: Top Flange: 7.29 ksi,
Bottom Flange: 7.82 ksi.

Unit 3: Noncomposite: Max. stress range in extreme fiber: Top Flange: 8.91 ksi,
Bottom Flange: 8.91 ksi.

Unit 3: Fully Composite: Max. stress range in extreme fiber: Top Flange: 6.46 ksi,
Bottom Flange: 7.12 ksi.

Unit 4: Noncomposite: Max. stress range in extreme fiber: Top Flange: 11.17 ksi,
Bottom Flange: 8.94 ksi.

Unit 4: Fully Composite: Max. stress range in extreme fiber, Top Flange: 10.00 ksi,
Bottom Flange: 7.92 ksi.

Recommendations:

At a minimum a partial deck replacement will be needed to fix the top flange cover
plate terminations at a Category E’ 2.6 ksi threshold.

A new composite deck would also help to mitigate the distortion-induced fatigue
cracks already occurring in the girders. With the composite option, the stresses are
reduced in both the top and bottom flange. Shear connectors would pass the infinite
life fatigue threshold of Category C at 10 ksi. All other fatigue details on the bottom
flange with an infinite life fatigue threshold of 8 ksi or lower would need to be
rehabilitated to achieve infinite life.
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Appendix G. A4649 Main Span Floorbeam
Fatigue Analysis
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Broadway Bridge Fatigue Details

Mainspan Floorbeam
Fatigue Details of Concern:

» Mainspan structure is fully riveted
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mdierks
Rectangle

mdierks
Callout
Max stress for End FB
5.33 ksi * 1.14 = 6.08 ksi


HET
TTTY9 OW ‘AN sesuey
000T 3INS ‘1939.11S Ul SEVY

"oul 4aH
37199149M

/102 ‘ST Arenige- ‘Aepsaupam

weaqloo|4 uedsuley uonnglisig feulpnlibuo]

Ul ddH

-26



INON
3INON

juno

saseqereq pajul
sabels uononisuo)
sase) uoneuiquod

sase) peo

saseD peoT

AAVININNS 1O3dC0dd

3INON
INON
ANON
INON
INON
INON

T

€T

juno

suopua

SI9ISE / 9Ne|S
SUEETEES=T
sBulreag / siaye|os|
sbuuds

saje|d

SIaqWIBIN

sjuior

AYL3INOTO LNdNI

3NON
3NON
3ANON
3NON

xd

unoo

suonuyaq deaid
Auadoud Jare|os|
saninD Buuds

WalsAS ayeuIpIoo) Jasn
suonoes

Sleusrey

SjurelIsay [esisAun

S31143d0dd LNdNI

G-27



| abed

#obed

L abed
9 afedq
9 abed
g abedq
(sdpy) Z 82104 © suonoeay: IdOTIANI LTINS - g obed

s1nsay #obed

SLIN3INOD 40 314dVL

AHVYINNNS dNOYD FHNLONYLS -
OM\ebpug1LS Aempeoig\dopisaa\S3aIpPW\SIISN\:D
uo YoniL enbied €671H 3SVEV.LYA -

Aixi4 Jlsquis|y :
SIaqUIBIA

sjuior @

1NdNI -

LNdNI -

LNdNI -

S1NdNI

G-28



1, abed

Sy SDNABR0T

V&
AZ

NV 20:0€:0T LT0Z/ST/Z : Uuny sisAjeuy 1se
Je|'weaqJoo|4 uedsurey uonnguisidg [euipniiBuo\suny 9X\abpiigls Aempeoig\do1sag\s3I2IPWA\SIaSN\:D
oul J4aH
31991dOM

(Y "sdiy cspun) peoT Guisoly 1UM 8580 pROT
H0O00 L wWooz

T MB3IA solydeus

G-29



NV 20:0€:0T LTOZ/ST/C : uny sisAjeuy 1seT

Je|'weaqJoo|4 uedsurey uoinguisid [euipniiBuo\suny 9X\abpligils Aempeoig\do1sag\s3I2IpW\SIasN\:D

oul J4aH
3799 19DM
G abed
(suou) 0 0000°'06 00000 00000 5'8€ 00000 zrey (uess se awes) [ueouswy:gal L02xyzm weag - €T 4 4
(suou) 0 0000°06 00000 00000 5'8€ 00000 zrey (uess se awes) [ueouswy:gal L02xyzm weag - 4 1T 1T
(auou) 0 0000°06 00000 00000 5'8¢ 00000 ey (uess se awes) [ueouswy:gal L0zxyem weag - 1T ot ot
(auou) 0 0000°06 00000 00000 5'8¢ 00000 ey (uess se awes) [ueouswy:gal L0gxyem weag - o) 6 6
(auou) 0 000006 00000 00000 5'8¢ 00000 zrey (urels se awes) [ueouswy:gal L02xvzm weag - 6 8 8
(auou) 0 0000'06 00000 00000 S'8e 00000 ey (1e1s se swes) [ueouswy:aal Logxrzm weag - 8 L L
(suou) 0 0000'06 00000 00000 5'8¢ 00000 ey (Wels se swes) [ueouswy:aal Logxyzm weag - L 9 9
(suou) 0 0000°06 00000 00000 5'8¢ 00000 zrey (uess se awes) [ueouswy:gal L02xyzm weag - 9 S g
(auou) 0 000006 00000 00000 5'8¢ 00000 ey (uess se awes) [ueouswy:gal L02xyem ureag - [ ¥ 14
(auou) 0 0000°06 00000 00000 5'8¢ 00000 ey (uess se awes) [ueouswy:gal L0gxyem weag - v € €
(auou) 0 000006 00000 00000 5'8¢ 00000 zrey (urels se swes) [ueouswy:ga]l 202xvzm weag - € z z
(auou) 0 0000'06 00000 00000 S'8e 00000 ey (1e1s se swes) [ueouswy:aal Logxrzm weag - 4 T T
dnoio (Rep) (6ap) ) [§23) (sdr) T
aimonns 6 a|buy u puz woy | ueis woy | () ybua 20104 [euareiN pu3 1e uonoes 1BIS TR uonoes adA1L ueds & wior-| a
upsed | onealQ | auoz pibry ssalsald
S1IsquisiAl - 1NdNI
SN [eqo|o 29l |e paxy z ‘A 00000 00000 0000°29¥ €T
SAA [eqo|9 o3l ||e paxy z ‘A 00000 00000 0005'€2Y 4
SaA [eqo|9 Qaly ||e paxiy z ‘A 00000 00000 0000°58€ 1T
S9A [eqo|9 Qaly ||e paxiy z ‘A 00000 00000 0005'9v€ 0T
S9A [eqo|9 Qaly ||e paxiy z ‘A 00000 00000 0000°'80€ 6
S9A [eqo|o 29l e paxiy z ‘A 00000 00000 0005'692 8
SAA [eqo|9 29l |e paxy z ‘A 00000 00000 0000°T€C L
SaA [eqo|9 Qaly ||e paxiy z ‘A 00000 00000 00052617 9
SaA [eqo|9 Qaly ||e paxiy z ‘A 00000 00000 0000'#ST S
SaA [eqo|9 Qaly ||e paxiy z ‘A 00000 00000 000S'STT 14
S9A [eqo|9 Qaly ||e paxiy z ‘A 00000 00000 0000°2L €
S9A [eqo|o 29l e paxiy z ‘A 00000 00000 00058 z
SAA [eqo|o 29l |le paxy |l 00000 00000 00000 T
awWuBISSY SON awededsIa u om,w%_m_sm 40Q uone|suel] va @ @ a

spuior - 1NdNI

G-30



Je|'weaqJoo|4 uedsurey uoinguisid [euipniiBuo\suny 9X\abpligils Aempeoig\do1sag\s3I2IpW\SIasN\:D

NV 20:0€:0T LTOZ/ST/C : uny sisAjeuy 1seT

oul 9aH
31991dOM
g abed
00000 00000 00000 00000 0000'8 0000’8 82104 juIod
00000 00000 0000¥T 0000tT 0000°Z€ 00002 90104 juiod
00000 00000 0000t 0000 ¥ 0000°Ce 0000°2€ 92104 julod
) W W) ) (u-sdry 1o sdiy) (J-sdpy Jo sdby)
pu3 vels pu3 e uels e adAL
UIPIM SSIaAsuel | 18SJJO 8sIaAsuel ] uoRe20 uoeao mva_cmm_\/_ ®U:~_:mm_2

Wwp O anbned €6TH\SUNY DM\abpugTLS Aempeoig\dopisaQ\SHIBIPW\SIasSN\:D U0 %oniL anbied €61H :3Svav.Lva

paxi4 paxi paxid paxid paxi paxid al4 paxid paxid paxid paxi paxid 6
2014 poxi4 poxi4 poxid poxi4 poxid poxid paxid paxid poxid poxi4 poxid 8
paxi4 paxi4 paxi4 paxi4 paxi4 paxi4 93l4 paxi4 paxi4 paxi4 paxi4 paxi4 S
99l4 paxiq paxiq paxi4 paxiq paxi4 paxiq paxiq paxiq paxi4 paxiq paxiq 14

ZIN JUSWOW AW uswop XA JUSWOWN Z4 92104 A4 92104 Xd 90104 ZIN JUSWOW AN swon XA JUSWON Z4 82104 A4 92104 x4 s2i04 al ;equiap
pu3z puz pu3z puz pu3z pu3g uels uels uels uels uels uels

1IXI4 Jaquida\ © 1NdNI

G-31



NV 20:0€:0T LT0Z/ST/Z 1 uny sisAjeuy 1seT

Je|'weaqJoo|4 uedsurey uoinguisid [euipniiBuo\suny 9X\abpligils Aempeoig\do1sag\s3I2IpW\SIasN\:D

Ul ¥aH
3799199M
) abed
00000 0000°0 00000 121925 00000 00000 88°19s :onbied €61H C
00000 00000 00000 8€T9V- 00000 00000 8'€0TS :@nbied €61H 4
00000 00000 00000 6v9%'9€ 00000 00000 "vis :enbied €61H T
00000 00000 00000 ¥6.8'2 00000 00000 1€°G9s :onbiyed €6TH T
(-sdi) (y-sdi) (-sdi) (sdiy) (sdiy) (sdiy)
z A X z A X wiop
JUBWOWN JUBWON JUBWOWN 92104 92104 92104

(sdiy) Z 83104 @ suondeay: IdOT13IANT L1NS3H

anbied £61H

sase] nsay (sdiy) Z 83104 @ suondeay: IdOTIANT LTINS

0

0

pouiaIN prepuels
ON

ON

SOA

0

0

SOA

0

Buipeo juelsuod
0

0 :1039e4 AN - uopeinbyuo aue - yoniL anbie £61H

peoT Buino Hun - sur dduanjul

yoniL anbied €61H

peo BuIno Nun - dur] dduanjul
anfbired £671H :paseg-aduanjju|

Arewwinsg sase) 1nsay

10)9€H |[eI8AO
sJ0)oeS 93uasald a|dunA

uibrep aue ubisag

upIm eue ubiseq

JuswWade|d 3J2IYaA

AuQ suianed ae|dwod

Buipeo uod 41-OLHSYY
S1994)3 92104 SWaANXT 10} peO]
Buioeds sIYaA BpIS-01-apIS
Buioeds ad1yaA JU0I4-01-¥0eg
S3|2IYIA Jopun peoT sue apnjau|
peo aue

poyia\ Buipeo aue

19S)JO 9SIaAsuRIL

32IYaA

SJUBIdIYB0D dIUBNU|

anbired £67H :9seD paseq aauanjju|

AHVYNINNS S3SVD 11NS3d Ad3LNdNOI-1SOd

G-32



NV 20:0€:0T LTOZ/ST/Z - uny sisAleuy 1se7
Je|'weaqJoo|4 uedsurey uoinguisid [euipniiBuo\suny 9X\abpligils Aempeoig\do1sag\s3I2IpW\SIasN\:D

G-33

oul 9aH
31991dOM
g abed
00000 00000 00000 617¢8'GE 00000 00000 §'16vS :onbied €6TH €T
00000 00000 00000 6.8°¢C- 00000 00000 9°'0vys :anbied €6TH €T
00000 00000 00000 T219°¢S 00000 00000 T'¥ips :onbied €61H T
00000 00000 00000 8€C9V- 00000 00000 2'20vs :onbiyed €61H T
00000 00000 00000 692105 00000 00000 2°0TYs :enbied €61H 1T
00000 00000 00000 T€66°G- 00000 00000 €29¢s :anbied £6TH 11
00000 00000 00000 1€69°CS 00000 00000 8'69¢€s :anbied £6TH 0T
00000 00000 00000 6€65 - 00000 00000 Z'ZTys :enbied €6TH 0T
00000 00000 00000 ovEL OV 00000 00000 8'/€€s :anbied €61H 6
00000 00000 00000 Ll¥8¢- 00000 00000 6°98¢s onbied €61H 6
00000 00000 00000 1€69'¢S 00000 00000 ¥°06¢s :@nbired €61H 8
00000 00000 0000°0 €L09°Y- 00000 00000 ‘8igs :enbired £61H 8
00000 00000 0000°0 65T 05 00000 00000 '9G¢s :enbired £61H L
00000 00000 00000 €066°S- 00000 00000 6°,62s :onbied £6TH L
00000 00000 00000 2€69°¢S 00000 00000 9'GT¢s :enbied €61H 9
00000 00000 00000 €L09°7- 00000 00000 '8Ges onbied €61H 9
00000 00000 00000 ﬂmm.ov 0000°0 00000 2'891s :@nbied £6TH S
00000 00000 00000 \va.m. 0000°0 00000 T'6TZs :@nbied £6TH S
00000 00000 00000 \ 1€69°CS 0000°0 00000 2'9€Ts :anbied £6TH 14
00000 00000 00000 \ 0v6S - 00000 00000 18°€6S :anbied £6TH 14
00000 00000 0000°0 \ 042T1°0S 00000 00000 18°G6S :onbied €61H €
00000 00000 00000 T€66°'S- 00000 00000 L°€¥Ts :@nbired €61H €
(-sdp) (u-sdi) (y-sdi) (sdry) (sdry) (sdry)
z A X 4 A X ase) Jnsay julor
JuswoiN JUBWON JUBWON 30104 30104 30104
gwiol / (sdiy) Z 82104 @ suondesy: IdOTIANT LTNSIAY

e sind20 abuel uoijoeal XeN


mdierks
Rectangle

mdierks
Callout
Max reaction range occurs at joint 6


HET
TTTY9 OW ‘AN sesuey
000T 3INS ‘1939.11S Ul SEVY

"oul 4aH
37199149M

/102 ‘ST Arenige- ‘Aepsaupam

uoIINQIIISIg 8SIaASURI] Weaqloo|d ajeIpawialu]

Ul ddH

-34



INON
3INON

juno

saseqereq pajul
sabels uononisuo)
sase) uoneuiquod

sase) peo

saseD peoT

AAVININNS 1O3dC0dd

3NON
3NON
3NON
3NON
3NON
INON

juno

suopua

SI9ISE / 9Ne|S
SUEETEES=T
sBulreag / siaye|os|
sbuuds

saje|d

SIaqWIBIN

sjuior

AYL3INOTO LNdNI

3NON
3NON
3ANON
3NON

xd

unoo

suonuyaq deaid
Auadoud Jare|os|
saninD Buuds

WalsAS ayeuIpIoo) Jasn
suonoes

Sleusrey

SjurelIsay [esisAun

S31143d0dd LNdNI

G-35



| abed

#obed

9 afedq
G afedq
G abed
g ebedq
o1}
-Sdpf) Z WUBWON @ S82104 [eUONDSBS JBQWIBN: IdOTIANT LINSTY - g afed

s1nsay #obed

AHVYINNNS dNOYD FHNLONYLS -
OM\ebpug1LS Aempeoig\dopisaQ\S3BIPW\SIISN\:D
uo peoT asiaAsuUeI] UIN 3SYav.iva -
OM\eBpHETLS Aempeoig\dopisaa\SHIBIPW\SISN\:D
uo peoT asiaAsuel] Xe ::3svaviva -

S1aqwisN : LNdNI -
sjuior - LNdNI -

S1NdNI

SLIN3INOD 40 314dVL

G-36



{7 abed

NV 2E:21:0T LTOZ/ST/Z : uny sisAjeuy 1se
Je|'weaqaoo|4 uedsurey uoilnNgulsig asiaAsuel]\suny 93\abpligls Aempeoig\do1saq\s}Ia1pWw\SIasN\:D
oul J4aH
31991dOM

T MB3IA solydeus

G-37



NV 2E€:2¥:0T LTOZ/ST/Z - uny sisAjeuy 1se7
Je|'weaqaoo|4 uedsurey uoilnNgulsig asiaAsuel]\suny 93M\abpligls Aempeoig\do1saq\s}IaIpWw\SIasN\:D

Ul ¥aH
199 1dOA
G abed
00000 00000 00009 00009 001€°2- 00TEC- 92104 Julod
00000 00000 00000 00000 001€°Z- 00TEC- 80104 Julod
@) ) ) () (y-sdiy| 10 sd) (y-sdiy 10 sdiy)
UIPIA 8SIaAsuel | 189S} |sliansuel ] pu3 yeis pu3 1e Hels e ®Q>._.
- uoledo] uonedoT] apnjubepy apniubepy

[Wpanbneq asiaAsuel\suny HX\abplug1lS Aempeoig\donSaq\SyISIpu\SIasSN\:D U0 PeO] 8SISASURIL UIN -3Svav.iva

00000 00000 00009 00009 00s€'92 00s€'92 30104 JuI0d
00000 00000 00000 00000 005€'92 00s€'9Z 89104 JuI0d
) W [) ) (u-sdy 1o sdy) (4-sdpf 1o sdry)
UIPIA 8SIaAsuel | 189S} |sliansuel ] pu3g wels pu3 je HeElS 18 ®Q>|_.
: uoneaoT] uoneaoT] apnjubepy apmiubepy

Jwpanbireq asiaAsuel]\suny DY\abpugilsS Aempeolig\dopsag\SHI8IpW\SIasSN\:D U0 peoT asiaAsuel| Xel\ :3Svaviva

(auou) 0 000006 00000 00000 595 00000 9ev (1ess se swes) wreagioo|4 18sodwo) wreag - z T 1
dnoio (Rep) (B3p) a9 CI/x) (Sdp) wiop
o b a|buy u puz woy | wels woy | () ybusT 80104 [eusyelN pu3 Je uonoes IS 18 UoNoas adAL ueds 4 uiog-| al
RIS upse) | oneuauQ | auoz pibry | auoz pibiy ssalsald C
S1IsquisiAl © 1LNdNI
S9A [eqo|9 EETTE paxy z ‘A 00000 00000 0005°95 z
SAA [eqo|o 29l |le paxiy |l 00000 00000 00000 T
[paxy x] W) W) W)
Juawubissy SON uawadeldsiq L odlucieioy 40Q uone|suel | 7 A X al

spuior - 1NdNI

G-38



g abed

NV 2E:21:0T LTOZ/ST/Z : uny sisAjeuy 1se

Je|'weaqaoo|4 uedsurey uoilnNgulsig asiaAsuel]\suny 93M\abpligls Aempeoig\do1saq\s}IaIpWw\SIasN\:D
oul J4aH

31991dOM

0
0

PoUls paepuels
ON

ON

SBA

SOA

0

Buipeo jueisuod

0

110)0e4 1aN - uoneInBiuo) aueT - peoT asiaAsuel] UIN

peoT 8duaNyul HUN - duI ddUBNKU|

0

0

pouiaIN prepuels
ON

ON

SOA

0

0

SOA

0

Buipeo juelsuod
0

110084 AN - UOREINBYUOD BUET - PROT SSISASURIL XeN

peoT 8ausnyul JUN - dul SdUBNKU|

10104 |[eIBN0
s10joeH 9oussaid s|dnny

uibrep aue ubisag

upIm eue ubiseq

JuaWae|d 3JIYdA

AuQ sulaned a1a|dwo)

Buipeo uod 47-OLHSYY
S199)43 92104 awa.IxJ o} peoT
Buioeds adIYaA 8pIS-01-apIS
Buioeds s|a1ysA Ju014-01-40Eg
S3[DIYSA Jopun peoT aue apnjoul
peo aueq

poyia\ Buipeo aue

19SPO 9sIansuel |

32IYaA

SJUBIdIY0D ddUBNYU|

peOoT 8SIaASURIL UIN :9SeD paseg aduanjjul
10304 |[€IaNO

sl0joe 9oussald s|dny

uibrep aue ubisag

upIm eue ubiseq

JuaWae|d 3JIYIA

AuQ suianed ae|dwod

Buipeo uod 41-OLHSYY
S109)43 92104 dwWa.IxJ o} peo]
Buioeds sIYaA BpIS-01-apIS
Buioeds ad1yaA JU0I4-01-¥0eg
S3JDIYSA Jopun peoT aue apnjoul
peoT aue

poyle BuipeoT aue

19SPO sIansuel |

32IYaA

SJUBIdIYB0D SdUBNYU|

peoT 9sIaAsURI| Xep :9seD paseg aouanjjul

AHVYNINNS S3SVD 11NS3d Ad3LNdNOI-1SOd

G-39



NV 2E€:2¥:0T LTOZ/ST/Z - uny sisAjeuy 1se7
Je|'weaqaoo|4 uedsurey uoilnNgulsig asiaAsuel]\suny 93M\abpligls Aempeoig\do1saq\s}IaIpWw\SIasN\:D

oul 9aH
31991dOM
) abed
07851799 00000 00000 00000 8TEV'0 00000 TO'TES peOT 8sIsAsuel | Xe|\ 6 T
¢192'89- 00000 00000 00000 6.€0°0- 00000 TO'TES :peOT 9SIaAsuel] UIN 6 T
8T¢6'LV9 00000 00000 00000 viev'v 00000 G0'8¢S peoT 8sisAsuel | Xe|\ 8 T
100895~ 00000 00000 00000 9/8€°0- 00000 G0'8¢S :peoT aslaAsuel] UIN 8 T
90T LT9 00000 00000 00000 T1126°0C 00000 6G°GCS :peo” asiansuel] Xe|\ L T
166015~ 00000 00000 00000 TveE8T- 00000 6G°GZS :peoT asiaAsuel | UIN L T
2596'v7.S 00000 00000 00000 €T26°EE 00000 €T°ECS ‘peoT aslansuel] XeN 9 T
6v01°05- 00000 00000 00000 LEL6°C 00000 €T'ECS :peoT] asiaAsuel | UIN 9 T
CEVE'STS 00000 00000 00000 G090°'ST 00000 8T°0CS peoT 8siaAsuel | Xe|\ S T
18LT°GP- 00000 00000 00000 €02E'T- 00000 8T°0CS :peoT aslaAsuel] UIN S T
08Y1'6EY 00000 00000 00000 20S0°6T 00000 €2'/TS 'peo] asidAsuel] Xe|\ 14 T
Ly2S'8¢e- 00000 00000 00000 T0L9°T- 00000 €C°LTS :peo] asiaAsuel | UIN 14 T
L169°0S€ 00000 00000 00000 6675°SE 00000 LL'VTS ‘peoT aslansuel] Xe € T
8EV.L 0€- 00000 00000 00000 SoTT°E- 00000 LL'YTS 1peoT] 8sidAsuel | UIN € T
€6T.L'8VC 00000 00000 00000 1120V 00000 €'CTS (peo] asiansuel] Xe 4 T
2vo8'1e- 00000 00000 00000 2698°€- 00000 €'CTS :peoT 3siaAsuel | UIN Z T
TIVTCET 00000 00000 00000 9G.L°9¥ 00000 CGE’6S :peoT] asiansuel] Xel\ T T
EV8S'TT- 00000 00000 00000 900T V- 00000 CSGE'6S :peoT 9sIaAsuel | UIN T T
00000 00000 00000 00000 Y0€E'6C 00000 G0'8¢S ‘peoT aslansuel] Xe 0 T
00000 00000 00000 00000 evivey 00000 €0'VTS ‘peoT aslansuel] XeN 0 T
(y-sdiy) (y-sdiy) (y-sd) (sdi) (sdi) (sdi>))
z A X z A X ase) )nsay uoneis Jaquiaiy

JuaWoW JusWoW JUBWON 92104 92104 92104

(1§-sdp1) Z JUSWON @ S82104 [euondas JaquisiN: IdOTIANT LTNSTY

peoT asIaAsuRIL Ul 7

peoT asIaAsuRI ] Xe

sase) Jnsay (1-sdpy) Z JUSWON @ S8104 [euondas IsqusiN: 3dOT3ANT L1NS3TH

peoT asiansuRIL Ul
peoT 82UsNjU| HUN - BUIT BdUBNYU|
peoT 8sIaAsuURI] UIN :paseg-aduan|ju|
peoT asIansuRIL Xe

peOT 82UBNjU| HUN - BUIT BdUBNYU|
peo 8SIaASURIL Xe :paseg-aouan|ju|

Arewwng sase) jnsay

G-40



NV 2E€:2¥:0T LTOZ/ST/Z - uny sisAjeuy 1se7
Je|'weaqaoo|4 uedsurey uoilnNgulsig asiaAsuel]\suny 93M\abpligls Aempeoig\do1saq\s}IaIpWw\SIasN\:D

G-41

oul ddH
3199149
g abed
00000 00000 00000 00000 Zv20°9T- 00000 8T°02S :PeOT 8SIASUEIL XBW 0z T
00000 00000 00000 00000 105 L2- 00000 8Y'ZES {PeOT 8SIOASUBIL XBW oz T
8v98'0ET 00000 00000 00000 8EZE Y- 00000 99'2GS :PROT BSIAASUBIL XBW 61 T
vZLyTT 00000 00000 00000 0190 00000 99°Z5S :pe0 8SIeASURIL UIN 61 1
1909'8vZ 00000 00000 00000 099T'92- 00000 £/0GS :peo asiensuelL Xe 81 T
€V6L T 00000 00000 00000 6£62°2 00000 £/0GS :peo asIansuelL UIN 81 T
0/89°€SE 00000 00000 00000 0EELTH- 00000 1" LS :peO 9SIeASURIL XeN 2 T
£900°T€- 00000 00000 00000 9859°E 00000 1"LS :peo asiensuelL UIN I T
1950ty 00000 00000 00000 8.6°8€- 00000 6.t :peOT BSIAASUBRIL XBW 1 T
TETO'8E- 00000 00000 00000 T.Tre 00000 6."7bS 1PeOT 9SIeASURIL UIN 91 T
ErPLTIS 00000 00000 00000 02£0'82- 00000 £€'2YS [PeoT 8SIeAsUELL XeW ST T
€056V~ 00000 00000 00000 6.Sv'2 00000 €€'2YS :peo aSInsUeIL UIN ST T
9/85°215 00000 00000 00000 2L€5TT- 00000 18'6€ES {Pe0T 8SIonsUELL XeW v T
G96T 05" 00000 00000 00000 YIT0'T 00000 18°6€S :pe0 8sIonsUeIL UIN v T
£126'8T9 00000 00000 00000 9Lv5 L 00000 T6'9€S {PROT BSIAASURIL XBW e T
¥8GZ VG- 00000 00000 00000 11990 00000 T6°9ES :pe0 8SIASURIL UIN et T
SbZT059 00000 00000 00000 6/S5°€- 00000 96'€ES {Pe0T 8SIANSUEIL XBW 21 T
Juswow 8666'05- 00000 00000 00000 6TTE0 00000 96°E€S :prOT 9SIAASURIL UIN zT T
uiw pue T\ 6v10%99 00000 00000 00000 2816'S2- 00000 TO'TES :PeoT 8SIonsUelL XeW 1 T
Xen Wm:wwm. 00000 00000 00000 12122 00000 TO'TES :peo 8sIonsuelL UIN 11 T
T sieeson 00000 00000 00000 22902 00000 ¥0°62S :peOT 9SIeASURIL XN ot T
512885 00000 00000 00000 808T°0- 00000 0°62S :peo 8SIASURIL UIN ot T
(4-sd) (-sdiy) (y-sdiy) (sdiy) (sdiy) (sdiy)
Z A X V4 A X ase) 1nsay uoneis laquiaiN
Juswopw Juswop Juswow 32104 92104 92104

(1-sdy) Z JUSWON @ S3d10- [BUONISS JBqWSIAL IdOTIANT LTNSTY


mdierks
Rectangle

mdierks
Callout
Max and min moment


WV TE:LP:0T LTOT/ST/T : uny sisAjeuy jseq
de|'weaqloo|4 uedsuie uonnquiisiqg astansuel\suny 9)\abplLigilLs Aempeoag\dopisag\syia1pw\siasn\:Dd
‘OUT ¥aH
379918

T obed

ity ZOM/E007

V&
A7

G20000000000000

qmooooooooooooo.m- m@ooooooooooooo.&-

s

(Y 'sdiy :s1un peof)
PEOT 851aASURL | LW 'PEOT 85J8ASUERL | e - Z) JUSLIOW - 58010 JagLuamy
HOSLL ooy

T M3IA solydean

G-42



T obed

WV TE:ZP:0T LTOZ/ST/T : uny sisAjeuy 3se
Jej'weaqloo|4 uedsulepy uoiNqLISIg dsiaAsuel] \suny D) \abpiig1Ls Aempeoig\dopisaq\syiaipw\siasn\:D
"Our ¥4dH
799149

ity ZOM/E007

39%-

30%-

‘Ge-

L 62~

B

V&
A7

a000000000003¢h
101000000

£200000000000000°0

£800000000000000°
umoooooooooooooo.m-

L85

(Y 'sdiy :s1un peof)
PEOT #51aAsUEL | LW - Z4) JUSLLOW - 58010 JagLuamy
HOSLL ooy

T M3IA solydean

G-43



HET
TTTY9 OW ‘AN sesuey
000T 3INS ‘1939.11S Ul SEVY

"oul 4aH
37199149M

/102 ‘ST Arenige- ‘Aepsaupam

uoINQIISIg 8SJaAsURI] Weaqloo|d pug

Ul ddH

G-44



INON
3INON

juno

saseqereq pajul
sabels uononisuo)
sase) uoneuiquod

sase) peo

saseD peoT

AAVININNS 1O3dC0dd

3NON
3NON
3NON
3NON
3NON
INON

juno

suopua

SI9ISE / 9Ne|S
SUEETEES=T
sBulreag / siaye|os|
sbuuds

saje|d

SIaqWIBIN

sjuior

AYL3INOTO LNdNI

3NON
3NON
3ANON
3NON

xd

unoo

suonuyaq deaid
Auadoud Jare|os|
saninD Buuds

WalsAS ayeuIpIoo) Jasn
suonoes

Sleusrey

SjurelIsay [esisAun

S31143d0dd LNdNI

G-45



| abed

#obed

9 afedq
G afedq
G abed
g ebedq
o1}
-Sdpf) Z WUBWON @ S82104 [eUONDSBS JBQWIBN: IdOTIANT LINSTY - g afed

s1nsay #obed

AHVYINNNS dNOYD FHNLONYLS -
OM\ebpug1LS Aempeoig\dopisaQ\S3BIPW\SIISN\:D
uo peoT asiaAsuUeI] UIN 3SYav.iva -
OM\eBpHETLS Aempeoig\dopisaa\SHIBIPW\SISN\:D
uo peoT asiaAsuel] Xe ::3svaviva -

S1aqwisN : LNdNI -
sjuior - LNdNI -

S1NdNI

SLIN3INOD 40 314dVL

G- 46



{7 abed

WV ST:2O:TT LTOZ/ST/Z : Uny sisAjeuy 1se
Je|'weaqJoo|4 uedsurey uoilnNgulsig ssiaAsuel] g4 pua\suny 9X\abpligils Aempeoig\dorssa\sHIaIpw\sIasN\:0
Ul °aH
3799149

T MB3IA solydeus

G -47



NV ST:ZO:TT LTOZ/ST/Z : uny sisAjeuy 1se7
Je|'weaqJoo|4 uedsurey uoinguisig ssiaAsuel] g4 pud\suny 93\abpuigls Aempeoig\dorsaa\sIaIpw\sIasn\:D

oul J4aH
3199149
G abed
00000 00000 00009 00009 00vY'T- 00vY'T- 20104 I0d
00000 00000 00000 00000 00vy'T- 00V T- 30104 U104
™) () @) ) (-S> 10 S (1-Sd) 10 Sdby)
UIPIA 8SIaAsuel | 189S} |sliansuel ] pu3 yeis pu3 1e Hels je ®Q>|_.
: uopeso] uoeso] apniuben apnmiubepy

|Wp anbBied asIaAsuel] g4 pu3\suny 9M\abpugils Aempeoig\dopsad\SHSIpUNSISSN\:D U0 peo asiaAsuel] UIN 3Svav.ivd

00000 00000 00009 00009 00€Z'8T 00€2'8T 30104 JuI0d
00000 00000 00000 00000 00€Z'8T 00€2'8T 89104 JuI0d
) W [) ) (u-sdy 1o sdy) (4-sdpf 1o sdry)
UIPIA 8SIaAsuel | 189S} |sliansuel ] pu3g wels pu3 je HeElS 18 ®Q>|_.
: uoneaoT] uoneaoT] apnjubepy apmiubepy

[Wp anbijeq asIaAsUel]l g4 pug\suny OX\abpug1ls Aempeoig\donsaq\SyISIpuU\SIasN\.D U0 peo] aSiaAsuel] XeN .3svav.ivd

(auou) 0 000006 00000 00000 595 00000 9ev (1ess se swes) wreagioo|4 18sodwo) wreag - z T 1
dnoio (Rep) (B3p) a9 CI/x) (Sdp) wiop
o b a|buy u puz woy | wels woy | () ybusT 80104 [eusyelN pu3 Je uonoes IS 18 UoNoas adAL ueds 4 uiog-| al
RIS upse) | oneuauQ | auoz pibry | auoz pibiy ssalsald C
S1IsqusA : 1NdN
S9A [eqo|9 EETTE paxy z ‘A 00000 00000 0005°95 z
SAA [eqo|o 29l |le paxiy |l 00000 00000 00000 T
[paxy x] W) W) W)
Juawubissy SON uawadeldsiq L odlucieioy 40Q uone|suel | 7 A X al

spuior - 1NdNI

G-48



g abed

WV ST:2O:TT LTOZ/ST/Z : Uny sisAjeuy 1se]

Je|'weaqJoo|4 uedsurey uoilnNgulsig ssiaAsuel] g4 pua\suny 9X\abpligils Aempeoig\dorssa\sHIaIpw\sIasN\:0
Ul °aH

3799149M

0
0

PoUls paepuels
ON

ON

SBA

SOA

0

Buipeo jueisuod

0

1103084 AN - UoeINBYUOD dueT - PeOT ISISASURIL XN

peoT 8duaNyul HUN - duI ddUBNKU|

0

0

pouiaIN prepuels
ON

ON

SOA

0

0

SOA

0

Buipeo juelsuod
0

110084 AN - UOREINBYUOD BUET - PROT SSISASURIL XeN

peoT 8ausnyul JUN - dul SdUBNKU|

10104 |[eIBN0
s10joeH 9oussaid s|dnny

uibrep aue ubisag

upIm eue ubiseq

JuaWae|d 3JIYdA

AuQ sulaned a1a|dwo)

Buipeo uod 47-OLHSYY
S199)43 92104 awa.IxJ o} peoT
Buioeds adIYaA 8pIS-01-apIS
Buioeds s|a1ysA Ju014-01-40Eg
S3[DIYSA Jopun peoT aue apnjoul
peo aueq

poyia\ Buipeo aue

19SPO 9sIansuel |

32IYaA

SJUBIdIY0D ddUBNYU|

peoT 9SI9ASURIL XB|N :9SeD paseg aduan|jul
10304 |[€IaNO

sl0joe 9oussald s|dny

uibrep aue ubisag

upIm eue ubiseq

JuaWae|d 3JIYIA

AuQ suianed ae|dwod

Buipeo uod 41-OLHSYY
S109)43 92104 dwWa.IxJ o} peo]
Buioeds sIYaA BpIS-01-apIS
Buioeds ad1yaA JU0I4-01-¥0eg
S3JDIYSA Jopun peoT aue apnjoul
peoT aue

poyle BuipeoT aue

19SPO sIansuel |

32IYaA

SJUBIdIYB0D dIUBNU|

peoT 9sIaAsURI| Xep :9seD paseg aouanjjul

AHVYNINNS S3SVD 11NS3d Ad3LNdNOI-1SOd

G-49



NV ST:ZO:TT LTOZ/ST/Z : uny sisAleuy 1se7
Je|'weaqJoo|4 uedsurey uoinguisig ssiaAsuel] g4 pud\suny 93\abpuigls Aempeoig\dorsaa\sIaIpw\sIasn\:D

oul 9aH
37991d9M
) abed
v1ec L 00000 00000 00000 298S°¢- 00000 CSGE'6S :peoT 9sIaAsuel | UIN T T
00000 00000 00000 00000 0¢62'0¢C 00000 G0'8¢S peoT 8sisAsuel | Xe\ 0 T
00000 00000 00000 00000 6EVE6C 00000 €0'VTS :peoT 8sisAsuel | Xe|\ 0 T
(y-sdiy) (y-sdiy) (y-sd) (sdi) (sdi) (sdi)
z A X z A X ase) )nsay uoneis Jaquiay
JUSWON JUSWOW JUSWOW 92104 92104 92104

(1-sdBy) Z JUSWON @ S3210- [eUONI3S IBqWSIAT IdOTIANT LTNSTY

peoT asIaAsuRIL Ul 7

peoT asIaAsuRI L Xe

0

0

POUIBN prepuels
ON

ON

SOA

0

0

SOA

0

Buipeo Jueisuod

0

:10)0B4 AN - UoneINBYUOD BueT - PROT BSIaASURL UIN

peOoT 92UBNjU| HUN - BUIT BdUBNYU|

sase) INSay (§-5di) Z JUSWOW @ S99104 [EUONISS JoqUISIN: IdOTIANT L1NSI

peoT asiansuRIL UIN
peoT 82UBNjU| HUN - BUIT BdUBNYU|
peoT 8sIaAsURI] UIN :paseg-aduanjju|
peoT asIansuRIL Xe

peOT 82UBNHU| HUN - BUIT BdUBNYU|
peo 8SIaASURIL Xe :paseg-aouani|ju

Arewwns sase) jnsay

1030e4 |[RIBNO
S10)9BH 92UdS3Id BN
uibrepy aue ubisaq

yipipn aue ubiseq

Juswade|d 9|dIYsA

Auo suianed ae|dwod
Buipeo uIod A471-OLHSYY
S109)43 92104 dwW.alIXJ 1o} peoT]
Buoeds ajpIysA apIS-01-apIS
Buroeds ajoIya JuoI4-01-4oeg
S9IDIYSA Jopun peo sue apnjou|
peo aue

poylay Buipeo aue

19SPO sIansuel ]

32IYaA

SJULIdIYR0D BdUBNYU|

peoT asiIaAsuUel] Ul 8Se) paseg aduanjju|

G-50



NV ST:ZO:TT LTOZ/ST/Z : uny sisAjeuy 1se7
Je|'weaqJoo|4 uedsurey uoinguisig ssiaAsuel] g4 pud\suny 93\abpuigls Aempeoig\dorsaa\sIaIpw\sIasn\:D

G-51

oul ddH
3199149
g abed

1985 °€T- 00000 00000 00000 6620 00000 £°0GS {peO] asIansUeIL U 81 1

0S69'7v2 00000 00000 00000 9eL8'82- 00000 L' LbS 1peOT BSIAASUeIL XeI I 1

982E'6T- 00000 00000 00000 10822 00000 2'LbS pe0T 9SIeASUBIL UIN 1 T

8522 v0E 00000 00000 00000 6996'92- 00000 6.pS :peOT 9SIOASULIL XEN o1 T

502072 00000 00000 00000 T0ETZ 00000 6'VbS 1PROT SSIOASULIL UIN 91 T

€160 vSE 00000 00000 00000 T26€°61- 00000 £€'2S :peOT 8SIOASURIL XEN s T

6020'82- 00000 00000 00000 zeesT 00000 €€'2S PRO0T SSIOASUBIL UIN a1 1

£65T'96¢ 00000 00000 00000 6186'L- 00000 18'6€S :peoT 8SIansULIL XeW v 1

€T62'TE- 00000 00000 00000 50£9°0 00000 18'6€S 1pLOT 9SIAASUBIL UIN v T

6v6T'82Y 00000 00000 00000 1Tees 00000 T6'9€S :PeO 9SIOASUBLL XeIN €t T

vezs'ee- 00000 00000 00000 SeTr0 00000 T6'9ES 1PROT SSIOASULIL UIN €1 T

28L 6y 00000 00000 00000 sTOvZ- 00000 96'E€S :peOT 8SIaASURIL XEN 2 T

JUBWOW [ ggzg ge- 00000 00000 00000 YYeT0 00000 96°€ES :pe0 8SIASUEIL UIN 2zt T

ulw pue T\ rese6sy 00000 00000 00000 €1E6'LT- 00000 T0'TES :peoT 8SIanSULIL XBW 1 1

XeN %Bm.om. 00000 00000 00000 YOTY'T 00000 TO'TES :peOT SSIAASUBIL UIN 1 T

| Tszoeoov 00000 00000 00000 1920 T 00000 0'62S :pe0] aSIenSUELL XeI ot T

009€ 9€- 00000 00000 00000 L2TT0- 00000 0'62S PROT SSIOASULIL UIN ot T

Tv82°650 00000 00000 00000 1862°0 00000 T0'TES :peOT 8SIoASULIL XEN 6 T

18TE %€ 00000 00000 00000 9€20'0- 00000 T0'TES :peOT SSIOASUBIL UIN 6 1

9852 '8vY 00000 00000 00000 6850° 00000 50'82S :peOT 8SIaASURIL XEW 8 T

€80'SE- 00000 00000 00000 9THZ 0- 00000 0'8ZS :peOT 9SIAASURIL UIN 8 T

08e6'92Y 00000 00000 00000 oL YT 00000 65'GZS :peOT 9SIaASURIL XEN . T

TreL e 00000 00000 00000 EEVTT- 00000 6G'GZS PROT 9SIOASULIL UIN . T

£v81°L6€ 00000 00000 00000 189062 00000 ET'E¢S :peOT 8SIaASURIL XEN 9 T

€12y TE- 00000 00000 00000 8€S8'T- 00000 €T'62S PROT 9SIOASULIL UIN 9 T

¥5E595E 00000 00000 00000 S6TH 0T 00000 8T'0¢S :peoT 8SIansuel] Xep s T

0€9T'8Z- 00000 00000 00000 0€28°0- 00000 8T'0ZS :peOT 9SIeASUBIL UIN s T

0820'70€ 00000 00000 00000 L6LTET 00000 £2°LTS :peOT 9SI9ASURIL XEN v T

vSTO'VZ- 00000 00000 00000 TTIv0'T- 00000 €2'LTS :pROT 9SIOASULIL UIN v T

8229°2ve 00000 00000 00000 676572 00000 11V :peOT 8SIoASURI] XEN € T

6V9T'6T- 00000 00000 00000 8ev6'T- 00000 12'VTS 1pROT 9SIOASUBIL UIN € T

T0L0'2LT 00000 00000 00000 955°0€ 00000 £'2TS [peOT ASIAASULIL Xe z T

2265 °€T- 00000 00000 00000 1S00'Z- 00000 £'ZTS {peoT asIonsuel L UIN z T

9027’16 00000 00000 00000 €ToEZE 00000 ZSE'65 :PeO 9SIONSUBLL XeI T T

(4-sdiy) (-sdiy) (y-sdiy) (sdiy) (sdiy) (sdiy)
z A X z A X ase) Jnsay uonels Jaquisiy
Juswopw Juswop Juswow 32104 92104 92104

(y-sdi) Z 1UBWON @ S82104 [euondaS IaquisiN: 3dOTIANT L1NS3H


mdierks
Rectangle

mdierks
Callout
Max and min moment


NV ST:ZO:TT LTOZ/ST/Z : uny sisAleuy 1se7
Je|'weaqJoo|4 uedsurey uoinguisig ssiaAsuel] g4 pud\suny 93\abpuigls Aempeoig\dorsaa\sIaIpw\sIasn\:D

G-52

Ul ¥aH
3799199M
6 obed
00000 00000 00000 00000 2980°TT- 00000 8T°0ZS :peoT asIansuel L xe [o14 T
00000 00000 00000 00000 9920'6T- 00000 817'Z€S :peoT dsIansuRIL Xe [o14 T
9/€5°06 00000 00000 00000 18%0°2¢- 00000 99°ZGS :peoT asIansuelL Xe 6T T
9TST'L- 00000 00000 00000 STEST 00000 99°2GS :peoT 8sIaASURIL UIN 6T T
8566'TLT 00000 00000 00000 120T'8T- 00000 £°0GS :peOT 9SI9AsUeIL XeN 8T T
Qy-sdiy) Qy-sdy) (y-sdi) (sdiy) (sdiy) (sdy)
zZ A X z A X ase) 1nsay uoneis laquiaiN
JUSWON JUSWON JUBWON 302104 302104 83104

(y-sdi) Z 1UBWON @ S82104 [euondaS IaquisiN: 3dOTIANT L1NS3H




WV ST:ZO:TT LT0Z/ST/T : uny sisAjeuy ise
Je|'weaqloo|4 uedsuiepy uoiNqLIsIq dsidAsuel] g4 pug\suny D) \abprigils Aempeoig\dopjsaqg\syia1pw\siasn\:d
"Our ¥4dH
799149

T obed

ity ZOM/E007

V&
A7

£0000000000000°

m@ooooooooooooo.m- m#ooooooooooooo.&-

0 .

(Y 'sdiy :s1un peof)
PEOT 951aASURL | LW 'PROT 9518ASUEL| X 'PEOT 9518A5UR) | KEW - Z)A) JUSLLIOW - 58010 JagLuamy
HOSLL ooy

T M3IA solydean

G-53



WV ST:ZO:TT LT0Z/ST/T : uny sisAjeuy jseq
lde|'weaqlool4 uedsuiely uonnquiisiqg asiansued] g4 pug\suny D) \abplig1Ls Aempeoag\dopjsag\syiaipw\siasn\:d
“ouIl ¥aH
799149
T obed

ity ZOM/E007

V&
A
z
1BE-
FSi-
Fle-
L'gl- | S00000000000000° L S00000000000000°0 mmoooooooooom@%o
o u_\oooooooooooooo.m- E0000000
= - -
g9e 8-
-5d] _ _
(Y 'sdiy :s1un peof)
PEOT #51aAsUEL | LW - Z4) JUSLLOW - 58010 JagLuamy
HOSLL ooy

T M3IA solydean

G-54



CONCEPT STUDY AND REHABILITATION REPORT I_)?
US169 Buck O’Neil Bridge over Missouri River

Appendix H. A4649 South Approach Spans
Fatigue Analysis
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Broadway Bridge Fatigue Details

Thru-Girder South Approach
Fatigue Details of Concern:

« Rivets in top and bottom flanges of thru girders

¢ Longitudinal welds in web (PB070009)

» Transverse welds in web and flanges
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THRU GIRDER 1 SOUTH APPROACH.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE

Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Thur Girder 1 South Approach

Input Filename: THRU GIRDER 1 SOUTH APPROACH
Output Filename: THRU GIRDER 1 SOUTH APPROACH.STR
Time:15:12:46

Date:01-17-2017

AASHTO LRFD Code: 7TH Edition

Thur Girder 1 South Approach 01-17-2017 15:12:46 STLBRIDGE LRFD Page
--- INPUT ECHO ---
"2DBRIDGE I Girder"
"ENGLISH"
"Thur Girder 1 South Approach"
Page 1
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THRU GIRDER 1 SOUTH APPROACH.STR
"LRFD v61"

0

1,"HL93",8,"0",0,0,0,0,0,0,0,0
3000,150,13,0,2.5,490,3155.9,29000,9.1,27.3
1,10,0,1.5,1.25,1.5,1.75

,0,0

,1,1.3

,0,1.5

.25,1.5,1.75
.25,1.55,1.8,1.33,1,1
.25,1.5,1.6

.3,1.3,1

,1,3,0,0,0,1,0

13,0,0
.418,1.418,1.418,1.418,1.418

54,55.8,0
55.8,58.68,0
58.68,62.28,0
,62.28,66.612,0
0,66.612,77.544,0
1,77.544,79.176,0

5
1
2
3
8
9
102,79.176,80.796,0
1
5
1
2
3
8
9

3
3
5

13,80.796,82.428,0
,18,.75,36
3,18,1.5,36
3,18,2.25,36
5,18,3,36
0,18,3,36
1,18,2.25,36
102,18,1.5,36
,113,18,.75,36
,5,18,.75,36
,13,18,1.5,36
,23,18,2.25,36
3,35,18,3,36
3,80,18,3,36
3,91,18,2.25,36
3,102,18,1.5,36
3,113,18,.75,36
4,113,1,28.708,0

WWWNNNNNNNNRRREEHEHEHEROOOORRREREREREORO

5,113,0,0,0

6,113,0,0,0

7,5,0,.5,36

Thur Girder 1 South Approach 01-17-2017 15:12:46 STLBRIDGE LRFD Page 2
--- INPUT ECHO ---

7,13,0,.5,36

7,23,0,.5,36

7,35,0,.5,36

7,80,0,.5,36

7,91,0,.5,36

7,102,0,.5,36

7,113,99999, .5,36
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--- FATIGUE REPORT ---

AlTl Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6%tw)
REBAR ----- TOP FLANGE-----  ----- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Page 5
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THRU GIRDER 1 SOUTH APPROACH.STR
0

1.044 0.00 0.00 0.00 . 0. 0. 0.00 0.00
1.044 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 0.00 -4.80 -4.25 -4.10 4.80 4.57 4.25 4.10
1.115 0.00 -5.26 -4.67 -4.49 5.26 5.01 4.67 4.49
1.115 0.00 -3.70 -3.20 -3.08 3.70  3.44 3.20 3.08
1.2 0.00 -5.41 -4.72 -4.55 5.41 5.04 4.72 4.55
1.203 0.00 -5.45 -4.75 -4.59 5.45 5.08 4.75 4.59
1.204 0.00 -4.20 -3.59 -3.46 4.20 3.83 3.59 3.46
1.3 0.00 -5.02 -4.33 -4.19 5.02 4.61 4.33 4.19
1.310 0.00 -5.05 -4.35 -4.21 5.05 4.63 4.35 4.21
1.310 0.00 -5.05 -4.35 -4.22 5.05 4.63 4.35 4.22
1.4 0.00 -5.37 -4.65 -4.51 5.37 4.94 4.65 4.51
1.5 0.00 -5.13 -4.47 -4.34 5.13 4.73 4.47 4.34
1.6 0.00 -4.94 -4.32 -4.20 4.94 4.57 4.32 4.20
1.7 0.00 -4.24 -3.73 -3.63 4.24 3.93 3.73 3.63
1.708 0.00 -4.15 -3.65 -3.55 4.15 3.85 3.65 3.55
1.708 0.00 -5.34 -4.79 -4.66 5.3 5.05 4.79 4.66
1.8 0.00 -4.12 -3.70 -3.60 4.12 3.90 3.70 3.60
1.805 0.00 -4.03 -3.62 -3.52 (0 3.81 3.62 3.52
1.805 0.00 -5.64 -5.16 -5.02 5.43 5.16 5.02
1.9 0.00 -3.26 -2.99 -2.91 3.14 2.99 2.91
1.903 0.00 -3.17 -2.91 -2.83 3.06 2.91 2.83
1.903 0.00 -5.28 -4.93 -4.80 5.18 4.93 4.80
2.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: For locations which do not experience tensjle stresses
the fatigue stress range is output as a nedative number.

Max stress
5.64 ksi * 1.22 = 6.88 ksi

Page 6
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5.64 ksi * 1.22 = 6.88 ksi


Broadway Bridge Fatigue Details

South Approach (Units 2 and 3)
Fatigue Details of Concern:

» Rivet connection to cover plates and web-to-stiffener angles

& Girders 8,0, £ and G; no fills
fills on Girdars 8 and G. Inaice
face only of Girders A, O, F
ang My ro fills an Girders A
Mﬂ’h.’

G0 Lrob &

Rpical where on.
x'?‘:ﬁ'l"l"m:r angle jf
called for

INTERMEDIATE STIFFENER

» Small weld connecting stiffeners to top flanges of girder

Provide 4" fillet weld for 1" as shown
alorig top arid botHorn of stiflener
angle ot allpoirts where srifFeners
@re orr one s1dec of girder only.

* Miscellaneous attachments and open holes

H-8



Date: / //0 //7

F)? Project: Blososy BRIDGLE Computed: Ké
‘ Subject: £am. - /ﬁ—/\/ALtISIS Checked:  ym) Date: Z/?—//?-
TSk goum  Apervacrs Pge £ of_Souzt
Job#: )27 - JO0OY 7358 No: ‘

unvits 2 Awbd 3
AR  GreoRs, FootRpims , AvR STVGERS

SourH APPRoAcH

¢ Prefoem  fATIGHE  ArvAugs

foR. UMTS Z AMD 3 ofF SourdBwnb  APPReACH. USE STLBRIGE
FoR GIROER. RUNS,

] 3

- PeRogm 7 ruvs  BR
*GikoeR /R AS RTOLE, vARY (GIoER
SAuvG AvD o/ennveS JITH GrRocR  SPhunt

JOOoL
BUN AS |ATErRSR  CaEDER, vma7 GlEpTR. S P,

WwitT 37

* GIRAR O -
CET™ STLRRIBLE  eAte  BFE
v AS  wTemior  (hieser RR Sem 2,3,
TRT.  GiapR o CEvee fug R

chirprR F5 eun 40
' RN 1L Ry AN
SeAvs 4L A S

A1 Bi5e smwr - GRoss se27100/
sy 9x S8 (77/’)
9.9 m*

L
b'J_L:l_7zznj—' g 6m?
//z(%)(?l) + 9(s9 t,/n"’f767(34/o'1§>

! ‘;t— \
3¢. 09"
’ L 'f;/s-a 9
i = 56314 m
7S | 72 LR
kg SPREDSHET W\ 70 OFTermynE_ £BUUILOT
PATE  GleorR  Dmevsiws Ar g,

' LAl 10 BEE T viturl Shbbiour

Lo
H-9




F)? Project: Eﬂaﬂﬂ{ﬁu ElipbE Computed: /{é Date: 2y

Subject: vaf M@SJJ Checked:  Hmp Date:é/?:///}
o Sonst  APPRoACsH = Yol T 2 PEC Z Ot wire
lob#: )33 - J00Y 23ISR g
FAST  SHAPE — Lfiss ST/ | UMIT 2, bitove F  ° - vl
LIXEx 5"
/4: /3.3 unz
. ) I:?? ?m
-ﬁ  E— oy 1 2.3)" u/S'/_z
f LJ 12 L= ) z(‘/ﬂ)(?z) + (?7 7)+ 133)(3395)
> gloYy ] imn? u/ S-
3394"
") 3/3‘ WER=
= ‘/17_(3/%(72) -f— ‘)(7‘77> ¥ '1()3 3) 33 9'»
: J#, Y : 7325 1Y 10 1 u/
v !
v ss
—_— —

H-10



W

FR

Prolect: podnsmy BRIDWE

Computed: Kz

Date: ,/”'//?

Subject: f/mw} M}/gs

Checked: M/t/p

Datg: ;}77//?

Task courpt  ApRiselt

Page: S

oF Sourt

Job# )33 - JooY#358

No:

I GASE SHAPE- GRoss saarion)

L
-

v

=

_¢L S

33.9¢"

" L
oyex Ty A 33w
75 I=79-#n"

2.3)"

G = 12(3h)3) +A(F P r s 3 ar94) )

= Jloby F /ooty n T
= 7325

¥

In

H-11



Computed: k b

I-DQ M_e“,ﬁ_ﬁgﬁabﬁr__mo_@ —

Subject: T

Checked: MNP

Date: "/“’//?
Date: %/7//?_

: /7
Task: Sourn APopoden

Page; 2

of: Sourk

Job #: /33— /00,_/?_35/2

No:

G BASE SMAPE - GRase  Smon/

—L%x 24 3y ({‘7‘,\) /A= hCind

'[ I 67 7 :4
A —}\ > .“.—;22““

" = /b6y
32.
a = 650938
. o
¢l . .
e ¥
ol

L0

H-12

3 /’L( 3/8)(7z> 2 WGt F ). ;(7 ;.7>1)

F 534297



Computed: KQ Date: ,//7_//;

|.)Q Proiect Bodusy et
Sublect: 577408 Aoy Checked:  rppp D3t 3/ 2/
Task: Mo Sr7ie’ Page: Z ' of: NET
Job #: /33 ’/007?25‘8 No:

NeT Seemons AT PANVEL FonsT

¢ prefen PR 4 G AT SECTion AT A PANEL  Pon T
* ASSwmE  RWT  HoLE LoeATIonS S.,mmwz\cﬁb o cmﬁo/o
USE Gieoe £ 32T R, 7-(8X B x Ys' owe /9% T8 P

8 T fb'fé‘) SPACLING, MM/MGHZ £ tTs ASSmEn RS o/ Oiun)
Puavs (( Wo ShetemaneS PRINDMY

s‘@:‘___ | i
| | ‘ Ia? = )03344 m7
[ |
_ Lewrs
0- o0
- -— &/ Bormom
—_— e o ‘ ) 31\3
. W
. - —. » Dedpver .
6 oh A —
Qv - .
T weg N(Vlz ( 3/3>(7/3>3>+ 2(%)(7/33(6&2 #13* +M.sz¢u."+3z.sl>
- = 0123//17+ /S'l‘f.?é I’)’
- = /52619 17
_:_
g\‘{;&: R |

/’m‘/aws. nz( #3) (7 + 9 7%)(/37)(32s
+ Y (( e ( ?/;Q(g/g >+ %g 7/9?(( ;L/:? ?22 9/> - o 7‘*?/2)

= 0.]95 + 3239-7F +
- 7‘/62 96 , 7
T (R(HY) + 4G 7252 7 oy

CoyerR PLATES .
0.0 m?7 + 2929.29 .n

2929.36 _m 7
$ W + MYLLES + s = /N6 )2.5) a7 I 10339f ~

Y ]. L%
Ter = 10339907 —)))2-5) 1nY et 9 1732 3

= 7
’ /?3’. ! 7 H-13 ;r—uwvg

0-19 + 3927-%

(LIY




G'¢L
G'cL
G'¢L
G'cL
G'cL
G'cL
G'cL
G'cL
G'cL
G¢L
GcL

G'cL
G¢L
G'¢L
G'¢L
G'¢L
G'¢L
GcL

G¢L
GcL
G'cL
G'cL
G'cL

gcL
Ggcl
Ggcl
Ggcl
Ggcl
Ggcl
Ggcl
Ggcl
ul

Gl Jo | ebed

¥1°69¢€.
¥1°69¢€.
¥1°69¢€.
¥1°69¢€.
¥1°69¢€.
¥1°69¢€.
¥1°69¢€.
¥1°69¢€.
0L1v0L8
0L'1v0L8
0L'1v0L8

00°69¢€L
00°69¢€L
00°69¢€L
00°69¢€L
00°69¢€L
00°69¢€L
00°69¢€L

00880599
0088059
0088059
00880599
00880599

0071895
0071895
0071895
0071895
0071895
0071895
0071895
0071895
!

XX
I

adeys dn-jjing aseg

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 INO4+Gd9M ,8/€XZL ®UO ¢ HuUN
W8/GX81dO 1+ 8//X8X8 INO4+GdM ,8/€XZL ®UO ¢ HuN

n8/GX81LdO L+ . V/EX8L dOC + 8//X8X8 INOJ+gdOM ,8/€XZL BUO ¢ Hun
WWIEXBL dOC + 8//X8X8 INOJ+Q9M ,8/€XZL BUO ¢ HuN

WWIEXBL dO1L + 8//X8X8 INOJ+Q9M ,8/€XZL BUO ¢ HuN

8//X8X8 IN04+gdM ,8/€XZ. 8UO ZHuN

w8/GX8L 4O +8//X8X8 IN0J+Q8M ,8/€XC. BUO ¢ HUN

w8/GX8l dO¢C +8//X8X8 IN0J+Q8M ,8/€XC. BUO ¢ HIUN

w8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/GXC/. BUO ¢ IuN

u8/GX8L 4O +8//X8X8 IN0J+Q8M ,8/GXC/. BUO ¢ IuN

8//X8X8 IN04+gdM ,8/GXZ. 8UO ¢ un

8/GX8l dO¢ + 8//X8X8 INO4+GdM ,8/€XC. ®UO € HUN
Y/€X8L dO€ + 8//X8X8 IN0J+Q8MW ,8/€XC/ BUO € IUN
Y/€X8L dO¢ + 8//X8X8 IN0J+98MW ,8/€XC/ BUO € IUN
v/€X8L 401 + 8//X8X8 IN0J+Q8MW ,8/€XC. BUO € IUN
8/GX8l dO¢ + 8//X8X8 INO4+GdM ,8/€XC. 8UO € HuN
8/GX8l dO| + 8//X8X8 INO4+GdM ,8/€XC. 9UO € HuN

8//X8X8 INO4+gdM ,8/€XCL 9UO € 3uN

¢/1X8l dOL + ¥/€X8L DI + P/EX8X8 INOJ+gdM ,8/€XCL BUO € HUN
¥/€X8L 401 + p/EX8X8 INOJ+Q8MW ,8/€XC. BUO € IUN

¢/1X81dOl + 8/9X8L dO| + #/EX8X8 INO4+GdMN ,8/€EXZL SUO € HUN
8/GX8l dO| + ¥/€X8X8 INO4+GdM ,8/€XCL ®UO € HUN

P/EX8X8 INO4+gdM ,8/€XCL 8UO € 3UN

¢/1X8l 401 + 8/GX8L dOl + 8/GX8X8 INOJ+QdM ,8/€XZL dUO € HuN
8/GX8l dO| + 8/GX8X8 INO4+q3M\ ,8/€XC. dUO € HUN

8/€X8L dO¢ + 8/GX8X8 INO4+q3M ,8/€XC. dUO € HUN

8/€X8L dO| + 8/GX8X8 IN0O4+q3M ,8/€XC. dUO € HUN

¢/1X8l dO€ + 8/GX8X8 IN04+93/W\ ,8/€XCL BUO € HIUN

¢/1X8l d0¢ + 8/GX8X8 IN04+93/W\ ,8/€XCL dUO € HIUN

¢/1X8l 4O | + 8/GX8X8 IN04+qdM ,8/€XCL BUO € HUN

8/GX8X8 IN04+qdM ,8/€XC. dUO € HUN

449pdIo
449pdo
449pdo
449pio
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

449pdIo
449pdIo
449pdIo
449piIo
449pdIo
449pdIo
449pio

9 JopaID
9 JopaID
9 JopaID
9 JopaID
9 JopaID

H 18plio
H 183plo
H 183plo
H 183plo
H 189po
H 189plo
H 183plo
H 183plo

si1apaio yoseouddy yynog
ynduj Jap.io) aje|d jJuajeAainby

H-14



GG'6€0G1
GG'6€0G1
L6018l
L6018l
L6018l
0

GG'6€0G1
GG'6€0G1
GG'6€0G1
GG'6€0G1
0

GG'6€0G1
L¥'60181
L6018l
L6018l
GG'6€0G1
GG'6€0G1
0

L6018l
L6018l
GG'6€0G1
GG'6€0G1
0

GG'6€051
GG'6€051
00°2968

00°2968

'0661 1
v'0661 1
v'0661 1

0

pU!

PV+

G29G'9¢
9G6°9€
€9°9¢
€9°9¢
€9°9¢
G2'9¢
96°9€
96°9€
9G6°9€
96°9€
G2'9¢

96°9€
€9°9¢
€9°9¢
€9°9¢
96°9¢€
96°9¢€
G2'9¢

€9°9€
€9°9€
9G6°9¢€
9G6°9¢€
G2'9¢

9G6'9¢€
96'9¢€
124%
124%
0G°9¢€
0G°9¢€
0G°9¢€
GC'9e
ul

p

Gclhl
Gclhl
0s€l
0s€l
0s€l

Gclhl
Gclhl
Gclhl
Gclhl

Gcll
0S¢l
0S¢l
0S¢l
Gclhl
gcll

0S¢l
0S¢l
Gclhl
Gclhl

Gclhl
Gc'hl
6.9
6.9
006
006
006

ul

~

99€°0
99€°0
€€9°0
€€9°0
€€9°0

99€°0
99€°0
99€°0
99€°0

99€°0
€€9°0
€€9°0
€€9°0
99€°0
99€°0

€€9°0
€€9°0
99€°0
99€°0

99€°0
99€°0
6200
6200
881°0
881°0
881°0

uf

G290
G290
0G40
0G40
0G40

G290
G290
G290
G290

G290
0G40
0620
0620
G290
G290

0620
0620
G290
G290

G290
G290
G.€0
G.€0
0050
0050
0050
0

ul

4

Gl Jo g ebed

8l
8l
8l
8l
8l

8l
8l
8l
8l

8l
8l
8l
8l
8l
8l

8l
8l
8l
8l

8l
8l
8l
8l
8l
8l
8l

0
ul

‘q

| 9)e|d 19A09 abuel4 doj

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 JNO4+Gd9M ,8/€XZ. 9UO g HuN
W8/GX81dO 1+ 8//X8X8 INO4+GdMN ,8/€EXZL ®UO ¢ HuN
W8/GX81dOL+ .¥/€X8L dOC + 8//X8X8 INO4+QSM ,8/€XC. BUO ¢ HUN
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XCL BUO ¢ HuNn

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XZL BUO ¢ HuN

8//X8X8 IN04+gdM ,8/€XZ. 8UO 2 HuN

W8/GX8L dO) +8//X8X8 IN0J+Q8M ,8/€XC. BUO ¢ HUN

w8/GX8l dO¢C +8//X8X8 IN0J+Q8M ,8/€XC. BUO ¢ HUN

w8/GX8l dO¢C +8//X8X8 IN0J+Q8M ,8/GXC/ BUO ¢ IuN

W8/GX8L 4O +8//X8X8 IN0J+Q8M ,8/GXC/. BUO ¢ HuN

8//X8X8 IN0O4+gdM ,8/GXZ. 8UO ¢ HuNn

8/GX8l dO¢ + 8//X8X8 INO4+GdM ,8/€XC. ®UO € HUN
Y/€X8L dO€ + 8//X8X8 IN0J+Q8M ,8/€XC/ BUO € IUN
Y/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/ BUO € IUN
v/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC. BUO € IUN
8/GX8l dO¢ + 8//X8X8 INO4+GdM ,8/€XC. 8UO € HuN
8/GX8l dO| + 8//X8X8 INO4+GdM ,8/€XC. 9UO € HuN

8//X8X8 INO4+gdM ,8/€XZ. 9UO € 3uN

¢/1X8l dOL + ¥/€X8L DI + P/EXBX8 INOJ+gdM ,8/€XCL BUO € HUN
Y/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XCL BUO € IUN

¢/1X81dOl + 8/9X8L dO| + #/€X8X8 INO4+GdM ,8/€XCL 9UO € HUN
8/GX8l dO| + #/EX8X8 INO4+GdM ,8/€XCL BUO € HUN

P/EX8X8 INO4+gdM ,8/€XCL 9UO € 3UN

¢/1X8l 401 + 8/GX8L dOl + 8/GX8X8 INOJ+gdM ,8/€XZL dUO € HuN
8/GX8l dO| + 8/GX8X8 INO4+q3M ,8/€XC. dUO € HuUN

8/€X8l dO¢ + 8/GX8X8 INO4+qd3M ,8/€XC. dUO € HUN

8/€X8L dO| + 8/GX8X8 INO4+q3M ,8/€XC. dUO € HuUN

¢/1X8l d0€ + 8/GX8X8 IN0J4+q3MW\ ,8/€XCL BUO € HUN

¢/1X81l d0¢ + 8/GX8X8 IN0J4+q3/W\ ,8/€XCL BUO € HUN

2/1X81 4O | + 8/GX8X8 IN04+qdM ,8/€XCL BUO € HuN

8/GX8X8 IN04+qd3M ,8/€XC. dUO € HUN

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

9 JopaID
9 J9pID
9 JopaID
9 JopaID
9 JopaID

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog
ynduj Jap.io) aje|d jJuajeAainby

H-15



LGG'6E€0G 1
LGG'6E€0G 1
90¥°'60181
90¥°'60181
90¥°'60181
0

1GG'6E€0G 1
LGG'6E€0G 1
LGG'6E€05 1
LGG'6€05 1
0

LGG'6E€05 1
90¥°'60181
90¥'60181
90¥°'60181
LGG'6€05 1
LGG'6€05 1
0

90¥°'60181
90¥°'60181
LGG'6E€05 1
LGG'6E€05 1
0

LGG'6E€0G 1
1GG'6€05 1
19661968
19661968
8EY'0661 1
8EY'0661 1
8EY'0661 1

0

pU!

PV+

G29G'9¢
G29G'9¢
G29'9¢
G29'9¢
G29'9¢
G2'9¢
G29G'9¢
G29G'9¢
G29G'9¢
G29G'9¢
G2'9¢

G29G'9¢
G29'9¢
G29'9¢
G29'9¢
G29G'9¢
G29G'9¢
G2'9¢

G29'9¢
G29'9¢
G29G'9¢
G29G'9¢
G2'9¢

G29G'9¢
G29G'9¢
GLEV'9E
GLEV'9E
G'9¢
G'9¢
G'9¢
GC'9e

ul

p

Gclhl
Gclhl
g€l
g€l
g€l

Gclhl
Gclhl
Gclhl
Gclhl

Gcll
Ggel
Ggel
g€l
Gclhl
gcll

Ggel
Ggel
Gclhl
Gclhl

Gclhl
Gc'hl
6.9
6.9

o oo

<N

99€°0
99€°0
€€9°0
€€9°0
€€9°0

99€°0
99€°0
99€°0
99€°0

99€°0
€€9°0
€€9°0
€€9°0
99€°0
99€°0

€€9°0
€€9°0
99€°0
99€°0

99€°0
99€°0
6200
6200
881°0
881°0
881°0
0

pU!

G290
G290
0G40
0G40
0G40

G290
G290
G290
G290

G290
0G40
0620
0620
G290
G290

0620
0620
G290
G290

G290
G290
G.€0
G.€0
0050
0050
0050
0

ul

4

Gl Jo ¢ abed

8l
8l
8l
8l
8l

8l
8l
8l
8l

8l
8l
8l
8l
8l
8l

8l
8l
8l
8l

8l
8l
8l
8l
8l
8l
8l

0
ul

q

| 9)e|d 1909 abuel4 wojog

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 JNO4+Gd9M ,8/€XZ. 9UO g HuN
W8/GX81dO 1+ 8//X8X8 INO4+GdMN ,8/€EXZL ®UO ¢ HuN
W8/GX81dOL+ .¥/€X8L dOC + 8//X8X8 INO4+QSM ,8/€XC. BUO ¢ HUN
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XCL BUO ¢ HuNn

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XZL BUO ¢ HuN

8//X8X8 IN04+gdM ,8/€XZ. 8UO 2 HuN

W8/GX8L dO) +8//X8X8 IN0J+Q8M ,8/€XC. BUO ¢ HUN

w8/GX8l dO¢C +8//X8X8 IN0J+Q8M ,8/€XC. BUO ¢ HUN

w8/GX8l dO¢C +8//X8X8 IN0J+Q8M ,8/GXC/ BUO ¢ IuN

W8/GX8L 4O +8//X8X8 IN0J+Q8M ,8/GXC/. BUO ¢ HuN

8//X8X8 IN0O4+gdM ,8/GXZ. 8UO ¢ HuNn

8/GX8l dO¢ + 8//X8X8 INO4+GdM ,8/€XC. ®UO € HUN
Y/€X8L dO€ + 8//X8X8 IN0J+Q8M ,8/€XC/ BUO € IUN
Y/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/ BUO € IUN
v/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC. BUO € IUN
8/GX8l dO¢ + 8//X8X8 INO4+GdM ,8/€XC. 8UO € HuN
8/GX8l dO| + 8//X8X8 INO4+GdM ,8/€XC. 9UO € HuN

8//X8X8 INO4+gdM ,8/€XZ. 9UO € 3uN

¢/1X8l dOL + ¥/€X8L DI + P/EXBX8 INOJ+gdM ,8/€XCL BUO € HUN
Y/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XCL BUO € IUN

¢/1X81dOl + 8/9X8L dO| + #/€X8X8 INO4+GdM ,8/€XCL 9UO € HUN
8/GX8l dO| + #/EX8X8 INO4+GdM ,8/€XCL BUO € HUN

P/EX8X8 INO4+gdM ,8/€XCL 9UO € 3UN

¢/1X8l 401 + 8/GX8L dOl + 8/GX8X8 INOJ+gdM ,8/€XZL dUO € HuN
8/GX8l dO| + 8/GX8X8 INO4+q3M ,8/€XC. dUO € HuUN

8/€X8l dO¢ + 8/GX8X8 INO4+qd3M ,8/€XC. dUO € HUN

8/€X8L dO| + 8/GX8X8 INO4+q3M ,8/€XC. dUO € HuUN

¢/1X8l d0€ + 8/GX8X8 IN0J4+q3MW\ ,8/€XCL BUO € HUN

¢/1X81l d0¢ + 8/GX8X8 IN0J4+q3/W\ ,8/€XCL BUO € HUN

2/1X81 4O | + 8/GX8X8 IN04+qdM ,8/€XCL BUO € HuN

8/GX8X8 IN04+qd3M ,8/€XC. dUO € HUN

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

9 JopaID
9 J9pID
9 JopaID
9 JopaID
9 JopaID

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog
ynduj Jap.io) aje|d jJuajeAainby

H-16



8.5 v0¥Cl
0
96986881
969'8G881
0
0
0
G01'8GSG1
G01'8GSG1
0
0

G01'8GSG1
969'8G881
96986881
0
G01'8GSG1
0
0

Gc'88ycl
0

8.5 v0vCl
0

0

8.G¥0¥Cl
0
43 A4%]
0
88l°Lcect
88l°Lcect
0

0

!

Y

€L°LE
88°9€
8€°.E
8€°.E
00°L€
G2'9¢
88°9€
61°.€
61°.€
88°9€
G2'9¢

61°.€
8€°.E
8€°.E
00°L€
61°.€
88°9€
G2'9¢

STAVAS
00°L€
€L°LE
88°9€
G2'9¢

€L°LE
88°9¢€
18'9¢€
€9'9¢€
00°L€
00°L€
GL9¢
GC'9¢e
ul

p

006

0S¢l
0s°€l

Gclhl
Gclhl

Gclhl
0s€l
0s€l

Gcll

GL'9

O OO0 OO

<N

881°0

€€9°0
€€9°0

99€°0
99€°0

99€°0
€€9°0
€€9°0

99€°0

881°0

881°0

881°0

6400

881°0
881°0

Z dje|d 19n09) abuel4 do)

Gl Jo  ebed

0090

0G40
0620

G290
G290

G290
0G40
0G40

G290

0090

0090

G0

G.€0

0050
0050

8l

8l
8l

8l
8l

8l
8l
8l

8l

8l

8l

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 JNO4+Gd9M ,8/€XZ. 9UO g HuN
W8/GX81dO 1+ 8//X8X8 INO4+GdMN ,8/€EXZL ®UO ¢ HuN
W8/GX81dOL+ .¥/€X8L dOC + 8//X8X8 INO4+QSM ,8/€XC. BUO ¢ HUN
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XCL BUO ¢ HuNn

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XZL BUO ¢ HuN

8//X8X8 IN04+gdM ,8/€XZ. 8UO 2 HuN

W8/GX8L dO) +8//X8X8 IN0J+Q8M ,8/€XC. BUO ¢ HUN

w8/GX8l dO¢C +8//X8X8 IN0J+Q8M ,8/€XC. BUO ¢ HUN

w8/GX8l dO¢C +8//X8X8 IN0J+Q8M ,8/GXC/ BUO ¢ IuN

W8/GX8L 4O +8//X8X8 IN0J+Q8M ,8/GXC/. BUO ¢ HuN

8//X8X8 IN0O4+gdM ,8/GXZ. 8UO ¢ HuNn

8/GX8l dO¢ + 8//X8X8 INO4+GdM ,8/€XC. ®UO € HUN
Y/€X8L dO€ + 8//X8X8 IN0J+Q8M ,8/€XC/ BUO € IUN
Y/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/ BUO € IUN
v/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC. BUO € IUN
8/GX8l dO¢ + 8//X8X8 INO4+GdM ,8/€XC. 8UO € HuN
8/GX8l dO| + 8//X8X8 INO4+GdM ,8/€XC. 9UO € HuN

8//X8X8 INO4+gdM ,8/€XZ. 9UO € 3uN

¢/1X8l dOL + ¥/€X8L DI + P/EXBX8 INOJ+gdM ,8/€XCL BUO € HUN
Y/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XCL BUO € IUN

¢/1X81dOl + 8/9X8L dO| + #/€X8X8 INO4+GdM ,8/€XCL 9UO € HUN
8/GX8l dO| + #/EX8X8 INO4+GdM ,8/€XCL BUO € HUN

P/EX8X8 INO4+gdM ,8/€XCL 9UO € 3UN

¢/1X8l 401 + 8/GX8L dOl + 8/GX8X8 INOJ+gdM ,8/€XZL dUO € HuN
8/GX8l dO| + 8/GX8X8 INO4+q3M ,8/€XC. dUO € HuUN

8/€X8l dO¢ + 8/GX8X8 INO4+qd3M ,8/€XC. dUO € HUN

8/€X8L dO| + 8/GX8X8 INO4+q3M ,8/€XC. dUO € HuUN

¢/1X8l d0€ + 8/GX8X8 IN0J4+q3MW\ ,8/€XCL BUO € HUN

¢/1X81l d0¢ + 8/GX8X8 IN0J4+q3/W\ ,8/€XCL BUO € HUN

2/1X81 4O | + 8/GX8X8 IN04+qdM ,8/€XCL BUO € HuN

8/GX8X8 IN04+qd3M ,8/€XC. dUO € HUN

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

9 JopaID
9 J9pID
9 JopaID
9 JopaID
9 JopaID

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog
ynduj Jap.io) aje|d jJuajeAainby

H-17



Gl Jo G abed

8.G'¥0¥ClL €L°LE 006 88L°0 000 8l 2/IX81dO | +.8/GX81dD L+ 8//X8X8 INOJ+QdM ,8/€XCL BUO CZHUN 4 48pllD
0 88°9¢ 0 0 0 0 W8/GX8LdO L+ 8//X8X8 INO4+09M ,8/€XCL BUOQ CHUN 4 J8plD
9G9'8G881 8E'LE 0S¢l €€9°0 0G40 8L W8/GX8LdO L+ u¥/EX8L dOC + 8//X8X8 INO4+09M ,8/€XCL BUOQ ZHUN 4 J8plID
96986881 8€'LE 0S¢l €€9°0 0520 8L WV/IEXBL dOC + 8//X8X8 INOJ+QdM ,8/€XCL BUO CHUN 4 48pllD
0 00°.€ 0 0 0 0 WV/IEXBL dOL + 8//X8X8 INOJ+QdM ,8/E€XCL BUO CZHUN 4 48pllD
0 GC'9¢E 0 0 0 0 8//X8X8 JNO4+QgdM\ ,8/€EXCL BUO ¢ WUN 4 J8pIIo
0 8890¢ 0 0 0 0 u8/GX8L dO1 +8//X8X8 INOJ+QdM ,8/€XCL BUO CHUN 4 48pIID
G01L'89GGL 61°L€ T 99¢°0 Gc9’0 8l u8/GX8L dOC +8//X8X8 INOJ+QdM ,8/€XCL BUO CZHUN 4 J48pIID
G01L'89GGL 61°L€ rA) 99¢°0 Gc9'0 8l u8/GX8L dOC +8//X8X8 INOJ+QdM ,8/GXCL BUO CZHUN 4 48pIIO
0 88°9¢ 0 0 0 0 u8/GX8L dO1 +8//X8X8 INOJ+QdM ,8/GXCL BUO CZHUN 4 48pIID
0 GC'9¢E 0 0 0 0 8//X8X8 JNO04+QdM\ ,8/GXCL BUO ¢ WuNn 4 48pIIo
G01L'89GGL 61°L€ rA) 99¢°0 Gc9'0 8l 8/GX81l 40¢€ + 8//X8X8 INO4+gdOM ,8/€XZLBUQ € HUN 4 J8plID
9G9'8G881 8E'LE 0S¢l €€9°0 0620 8L P/EX8L dO€ + 8//XB8X8 JNOJ+Qd9M ,8/€EXCL BUO € HUN 4 49pIID
9G9'8G881 8E'LE 0S¢l €€9°0 0620 8L V/EX8L dO¢C + 8//XB8X8 JNOJ+Qd9M ,8/€EXCL BUO € HUN 4 I9pIID
0 00°.€ 0 0 0 0 P/EX8L dO1L + 8//XB8X8 JNOJ+Qd9M ,8/€EXCL BUO € HUN 4 I9pIID
G01L'89GGL 61°L€ T 99¢°0 Gc90 8l 8/GX81 d0¢ + 8//X8X8 INO4+gdM ,8/€XZLBUOQ € HIUN 4 J8plID
0 88°9¢ 0 0 0 0 8/GX81l 40| + 8//X8X8 INO4+gdM ,8/€XZL BUOQ € HUN 4 J8plID
0 GC'9¢ 0 0 0 0 8//X8X8 JNO4+QgdM\ ,8/EXCL BUO € WuN 4 48pIIo
GC'88vcl GC'lE 006 88L°0 000 8L C/LX8L dOL + ¥/€XBL D1 + P/EX8X8 INO4+QdM ,8/€XZL BUO € HUN O JBpIID
0 00°.€ 0 0 0 0 P/EX8L dO1L + ¥/EXBX8 JNOJ+Qd9M ,8/€EXCL BUO € HUN O I89pIID
0 88°9¢ 0 0 0 0 2/1X8LdOL + 8/9X8L DL + #/EX8X8 INOJ+QdM ,8/€XCL BUO € HUN O J8pIID
0 88°9¢ 0 0 0 0 8/GX81l 40| + ¥/EX8XE INO4+gdM ,8/€XCL BUOQ € HIUN O J8plID
0 GC'9¢ 0 0 0 0 P/EX8X8 INOJ+QdM ,8/€XCL BUO € HUN O J8pIID
8.5 v0¥ZL €L°L€ 00'6 881°0 0050 8l Z/LX8L dOL + 8/SX8L dO| + 8/GX8X8 INOJ+qOM ,8/EXZL BUO £HUN  H 4eplD
0 88°9¢ 0 0 0 0 8/GX81 dOI + 8/GX8X8 INO4+0dM ,8/€XZL BUO € HIUN  HISpID
c0Ly'Lvl6 18°9¢ G.9 6,00 G/€0 8l 8/€X81 dO¢C + 8/GX8X8 INO4+0dM\ ,8/€XZL BUO € HIUN  H ISpID
0 €9°9¢ 0 0 0 0 8/€X81L dOI + 8/GX8X8 INO4+0dM ,8/€XZL BUO € HIUN  HISpID
88l°Lcecl 00°L¢€ 006 88L°0 000 8l 2/LX8l dO¢€ + 8/GX8X8 JNOJ+QdM ,8/€XCL BUO € HUN  H I8pIID
88l°Lcecl 00°L¢€ 006 88L°0 000 8l 2/LX8l dO¢ + 8/GX8X8 JNOJ+QdM ,8/€XCL BUO € HUN  H I8pIID
0 GL9€ 0 0 0 0 Z/1X8l dO L + 8/GX8X8 INO4+QdM ,8/EXCL BUO € HUN  H I8pIID
0 GC'9¢ 0 0 0 0 8/GX8X8 INO4+QdM ,8/€XCL BUO € HUN  H JI8plD
WUl ul U LUl ul ul
PV p v _ g q

Z 9)e|d 1an0) abuel4 woypog siapdi9 yoeoiddy yjnog

ynduj Jap.io) aje|d jJuajeAainby

H-18



0 8€°.E
0 88°9¢
818'86¢9 90'8€
SL'/L€
00°L€
G2'9¢
88°9€
05°.€
05°.€
88°9€
G2'9¢

OO OO0 O0OOoOOo

6v¥'G8091 18/€
¥60°€2961 €1°8€
SL'/L€
00°L€
05°L€
88°9€
G2'9¢

O O O oo

05°L€
00°L€
8€°LE
88°9€
G2'9¢

O OO oo

8€'LE
88°9¢€
00°LE
€9'9¢€
8€¥'9G9¢I 06°/€
0 S TAVAS
0 GL9¢

0 G2'9¢
ui ul

o O o o

4
Y+ P

v oo
N
-
A

OO OO0 O0OOoOOo

Yo}
N
-
A

Ggel

o

o O oo

O OO oo

O OO O0O oo o

Y
£

<

0
0
99€°0

OO OO0 OoOOoOo

99€°0
€€9°0

o O o oo o O o oo

o O o o

881°0

¢ 9je|d 19n09) abuel4 do)

0 oo
I
©
o

OO OO0 OoOOoOo

o 1
0 N
~©
o o

O OO oo O OO oo

o O o o

0050

Gl Jo 9 ebed

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 INO4+qdM\ ,8/€XZ. SUO
W8/GX81 dO 1+ 8//X8X8 INO4+GdM\ ,8/€XZ.L SUO

3 W8/GX81dOL+ .¥/€X8L dD¢ + 8//X8X8 INOJ+QdM ,8/€XC/. BUO
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

8//X8X8 IN04+qdM ,8/€XC L SUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/€XC/. BUO

w8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/€XC/. BUO

«8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/GXC/. BUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/GXC/. BUO

8//X8X8 IN04+gdM\ ,8/GXC /. SUO

O O OO0 O0OO0OO0OwWwOoOo

8l 8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
8l ¥/€X8L 4O€ + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
0 ¥/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/L BUO
¥/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
8/GX8l dO| + 8//X8X8 INO4+qdM\ ,8/€XC. SUO

8//X8X8 IN04+gdM\ ,8/€XC L SUO

o O oo

¢/1X8l dOL + ¥/€X8L dO1I + P/€X8X8 INOJ+qdM ,8/€XC L SUO
¥/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XC/L BUO

¢/1X81dOl + 8/9X8L dO| + #/EX8X8 INO4+qdMN ,8/€XCL SUO
8/GX8l dO| + /EX8X8 INO4+qdM ,8/€XC. SUO

P/EX8X8 INO4+qdM ,8/€XC L SUO

o OO oo

0 ¢/1X8l 401 + 8/GX8L 4Ol + 8/GX8X8 INOJ+QdM ,8/€XZL BUO
0 8/GX8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO
0 8/€X8l dO¢ + 8/GX8X8 INO4+q3\ ,8/€XC . dUO
0 8/€X8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO
8l 2/1X81 d0€ + 8/GX8X8 IN0J4+q3MW ,8/€XC/L SUO
0 2/1X81 d0¢ + 8/GX8X8 IN0J4+q3M ,8/€XC/L SUO
0 ¢/1X8l 4O | + 8/GX8X8 IN04+q3M ,8/€XC/L SUO
0 8/GX8X8 IN04+q3\ ,8/€XC . SUO
ul

‘q

ciun
ciun
ciun
ciun
ciun
cgiun
ciun
ciun
ciun
ciun
ciun

€N
€N
€N
gjun
gjun
gjun
gjun

gjun
gjun
gjun
gjun
gjun

€3un
€Hun
€3un
€3un
€3un
€3un
€3un
€3un

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

9 JopaID
9 J9pID
9 JopaID
9 JopaID
9 JopaID

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog

ynduj Jap.io) aje|d jJuajeAainby

H-19



0 8€°LE
0 88°9€
818'86¢91 90'8€
SL'/L€
00°L€
G2'9¢
88°9€
05°.€
05°L€
88°9€
GC'9¢

OO OO0 O0OOoOo

6v¥'G8091 18/€
¥60°€2961 €1°8€
SL'/L€
00°L€
05°.€
88°9€
G2'9¢

O OO oo

05°.€
00°L€
88°9€
88°9€
G2'9¢

o OO oo

8€'LE
88°9¢€
00°L€
€9'9¢€
8€¥'9G9¢l 06°/€
0 S TAVAS
0 GL9¢

0 G2'9¢
ui ul

o O o o

4
PV+ P

v oo
N
-
A

OO OO0 O0OOoOo

o O o o

o

06

o O o

<N

0
0
99€°0

OO OO0 OoOOoOo

99€°0
€€9°0

o O oOooOo o O o oo

o O o o

881°0

Gl Jo / ebed

0 oo
I
©
o

OO OO0 OoOOoOo

o
0 N
~©
o o

O OO oo O OO oo

o O o o

0050

¢ ajeld Jano abuej4 wopog

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 INO4+qdM\ ,8/€XZ. SUO
W8/GX81 dO 1+ 8//X8X8 INO4+GdM\ ,8/€XZ.L SUO

3 W8/GX81dOL+ .¥/€X8L dD¢ + 8//X8X8 INOJ+QdM ,8/€XC/. BUO
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

8//X8X8 IN04+qdM ,8/€XC L SUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/€XC/. BUO

w8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/€XC/. BUO

«8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/GXC/. BUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/GXC/. BUO

8//X8X8 IN04+gdM\ ,8/GXC /. SUO

O O OO O0OO0OO0OO0OwWwOoOo

8l 8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
8l ¥/€X8L 4O€ + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
0 ¥/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/L BUO
¥/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
8/GX8l dO| + 8//X8X8 INO4+qdM\ ,8/€XC. SUO

8//X8X8 IN04+gdM\ ,8/€XC L SUO

o O oo

¢/1X8l dOL + ¥/€X8L dO1I + P/€X8X8 INOJ+qdM ,8/€XC L SUO
¥/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XC/L BUO

¢/1X81dOl + 8/9X8L dO| + #/EX8X8 INO4+qdMN ,8/€XCL SUO
8/GX8l dO| + /EX8X8 INO4+qdM ,8/€XC. SUO

P/EX8X8 INO4+qdM ,8/€XC L SUO

o OO oo

0 ¢/1X8l 401 + 8/GX8L 4Ol + 8/GX8X8 INOJ+QdM ,8/€XZL BUO
0 8/GX8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO
0 8/€X8l dO¢ + 8/GX8X8 INO4+q3\ ,8/€XC . dUO
0 8/€X8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO
8l 2/1X81 d0€ + 8/GX8X8 IN0J4+q3MW ,8/€XC/L SUO
0 2/1X81 d0¢ + 8/GX8X8 IN0J4+q3M ,8/€XC/L SUO
0 ¢/1X8l 4O | + 8/GX8X8 IN04+q3M ,8/€XC/L SUO
0 8/GX8X8 IN04+q3\ ,8/€XC . SUO
u

q

ciun
ciun
ciun
ciun
ciun
cgiun
ciun
ciun
ciun
ciun
ciun

€N
€N
€N
gjun
gjun
gjun
gjun

gjun
gjun
gjun
gjun
gjun

€3un
€Hun
€3un
€3un
€3un
€3un
€3un
€3un

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

9 JopaID
9 J9pID
9 JopaID
9 JopaID
9 JopaID

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog

ynduj Jap.io) aje|d jJuajeAainby

H-20



G8'8¢ve
96°208¢
1€°G89Y
1€°668€
€0'6596¢
AN T4v4
96°208¢
19°68G¢€
16°C6.E
EV'ELOE
¢9'Gece

G9°0LEY
6.°Cv8Y
1€°668€
¢0'696¢
19°68G¢€
GG'208¢
0l°1coe

9G6°/9€€
c0'8€Le
11'8/8¢
08°085¢
€G°G6.1

69'886¢
[44°1°1 %4
or'vise
€9'0¥0¢
8G'€9VE
€6°0€8¢
0s'86lc
8¢'/9G1
!

enjoe‘xx
: S

G8'8¢re
96°208¢
1€°G89Y
1€°668€
€0'656¢
b1Leoc
96°208¢
19°68G€
16°C6.€
EV'ELOE
c9'GECe

G9'0LEY
6.°Cv8y
1€°668€
¢0'656¢
19°68G€
GG'208¢
0L'Lecoe

9G6°/9€€
c0'8€Le
11'8/8¢
08°085¢
€G°G6.1

69'886¢
cyosec
ovr'vise
€9'0¥0¢
8G°€9VE
€5°0€8¢
05'86l¢
8¢ /961
U

F_O:OD,xxw

G8'8¢YE
96°¢08¢
1€°G89Y
1L€'668€
€0'656¢
A T44
96°¢08¢
19'G8GE
16'C6.€
EV'ELOE
c9'6€ce

G9'0LEY
6.°Cv8Y
1L€'668€
¢0'656¢
19'G8GE
GG'208¢
0L'1coe

9G'/9¢€€
c0'8€Le
11'8/8¢
08'085¢
€6°G6/1

69'886¢
cyr'95¢ee
ov'viGe
€9'0¥0¢
8G°€9VE
€6°0€8¢
05'86L¢

8¢°L96G1

eU!

doy'xx,
s

8¢€.€
88'9¢€
8€'8¢€
S VAVA
00°2€
GC'9¢
88'9¢€
0G°.€
0G°.€
88'9¢€
GC'9¢

€1'8¢€
06'8¢€
S VAVAY
00°2€
0G°.€
88'9¢€
GC'9¢

0G°.€
00°2€
8¢€.€
88'9¢€
GC'9¢

8¢°LE
88°9¢
00°.€
€9°9¢
*YAVAS
S TAVAS
GL'9¢
GC'9¢
ul

woyody

8¢°.¢E
88°9¢
8€'8¢
SVAVAS
00°.¢€
GC'9¢e
88°9¢
0G°.¢€
0G°.¢€
88°90¢
GC'o¢e

€1°8¢
0G'8¢
SVAVAS
00°.¢€
0G°.¢€
88°9¢
GC'9¢e

0G°.€
00°.¢€
8¢°LE
88°90¢
GC'9¢

8¢°.¢E
88°9¢
00°.¢€
€9°9¢
SYAVA
[STAVA
GL9€
GC'9¢E
ul

QEO

Gl Jo g abed

or'eqL8cl
Y yveEeol
96'86.6.1
12102yl
G6°€8Y601
¥1°G9¢€.

Y yveEeol
Sy 09vveEl
Ly'9gcceyl
0cochLLL
0L'1v01L8

L2 1€9991
L€ Y1981
€L'10ciyl
18°€81601
LE09VPEL
0L vreECOL
00°G9¢¢€.

1€°€829¢1
18°90€101
89°1/G/01
01°/9166
0088099

9¢'c0LLL1
01°'€6898
18'C€0c6
66'LE.Y.
€1°0920¢}
Ge'LevSol
887608
0071895
pU!

_EQ_

lejol

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 JNO4+Gd9M ,8/€XZ. 9UO g HuN
W8/GX81dO 1+ 8//X8X8 INO4+GdMN ,8/€EXZL ®UO ¢ HuN
W8/GX81dOL+ .¥/€X8L dOC + 8//X8X8 INO4+QSM ,8/€XC. BUO ¢ HUN
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XCL BUO ¢ HuNn

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XZL BUO ¢ HuN

8//X8X8 IN04+gdM ,8/€XZ. 8UO 2 HuN

W8/GX8L dO) +8//X8X8 IN0J+Q8M ,8/€XC. BUO ¢ HUN

w8/GX8l dO¢C +8//X8X8 IN0J+Q8M ,8/€XC. BUO ¢ HUN

w8/GX8l dO¢C +8//X8X8 IN0J+Q8M ,8/GXC/ BUO ¢ IuN

W8/GX8L 4O +8//X8X8 IN0J+Q8M ,8/GXC/. BUO ¢ HuN

8//X8X8 IN0O4+gdM ,8/GXZ. 8UO ¢ HuNn

8/GX8l dO¢ + 8//X8X8 INO4+GdM ,8/€XC. ®UO € HUN
Y/€X8L dO€ + 8//X8X8 IN0J+Q8M ,8/€XC/ BUO € IUN
Y/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/ BUO € IUN
v/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC. BUO € IUN
8/GX8l dO¢ + 8//X8X8 INO4+GdM ,8/€XC. 8UO € HuN
8/GX8l dO| + 8//X8X8 INO4+GdM ,8/€XC. 9UO € HuN

8//X8X8 INO4+gdM ,8/€XZ. 9UO € 3uN

¢/1X8l dOL + ¥/€X8L DI + P/EXBX8 INOJ+gdM ,8/€XCL BUO € HUN
Y/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XCL BUO € IUN

¢/1X81dOl + 8/9X8L dO| + #/€X8X8 INO4+GdM ,8/€XCL 9UO € HUN
8/GX8l dO| + #/EX8X8 INO4+GdM ,8/€XCL BUO € HUN

P/EX8X8 INO4+gdM ,8/€XCL 9UO € 3UN

¢/1X8l 401 + 8/GX8L dOl + 8/GX8X8 INOJ+gdM ,8/€XZL dUO € HuN
8/GX8l dO| + 8/GX8X8 INO4+q3M ,8/€XC. dUO € HuUN

8/€X8l dO¢ + 8/GX8X8 INO4+qd3M ,8/€XC. dUO € HUN

8/€X8L dO| + 8/GX8X8 INO4+q3M ,8/€XC. dUO € HuUN

¢/1X8l d0€ + 8/GX8X8 IN0J4+q3MW\ ,8/€XCL BUO € HUN

¢/1X81l d0¢ + 8/GX8X8 IN0J4+q3/W\ ,8/€XCL BUO € HUN

2/1X81 4O | + 8/GX8X8 IN04+qdM ,8/€XCL BUO € HuN

8/GX8X8 IN04+qd3M ,8/€XC. dUO € HUN

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

9 JopaID
9 J9pID
9 JopaID
9 JopaID
9 JopaID

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog
ynduj Jap.io) aje|d jJuajeAainby

H-21



¥0°0
€00
€00
000
000
100
€00
100
100
¥0°0
¥0°0

¢eo
8L°0
¥20
Ge0
1€0
1€0
yA4]

€20
€0
L€0
L€0
yA4]

12’0
L0
9¢'0
€0
8L°0
€€0
344
9’0

Gl Jo 6 abed

8Y'LevE
19°108¢C
18°€89Y
02'668¢€
96'846¢
¥8°02¢0¢
19°108¢
80°G8GE
¢G'C6.LE
12°Cl0€
e8'veee

v 19ey
GCvesy
120°068€
9G°8v6¢
99'v.GE
18'€6.¢C
G.°110¢

11°6S€€
18'8¢/¢
€2'698¢
¥8°¢.GC
L¢'/8.1

8€¢86¢
Ly'Svee
18205¢
28'€e0c
€V LGVE
cl'1ese
c9'68le
S1°09G1
!

OAJBAJISUOD) 9, AnbXXg

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 INO4+qdM\ ,8/€XZ. SUO
W8/GX81 dO 1+ 8//X8X8 INO4+GdM\ ,8/€XZ.L SUO
W8/GX81dOL+ .¥/€X8L dD¢ + 8//X8X8 INOJ+QdM ,8/€XC/. BUO
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

8//X8X8 IN04+qdM ,8/€XC L SUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/€XC/. BUO

w8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/€XC/. BUO

«8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/GXC/. BUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/GXC/. BUO

8//X8X8 IN04+gdM\ ,8/GXC /. SUO

8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
¥/€X8L 4O€ + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
¥/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/L BUO
¥/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
8/GX8l dO| + 8//X8X8 INO4+qdM\ ,8/€XC. SUO

8//X8X8 IN04+gdM\ ,8/€XC L SUO

¢/1X8l dOL + ¥/€X8L dO1I + P/€X8X8 INOJ+qdM ,8/€XC L SUO
¥/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XC/L BUO

¢/1X81dOl + 8/9X8L dO| + #/EX8X8 INO4+qdMN ,8/€XCL SUO
8/GX8l dO| + /EX8X8 INO4+qdM ,8/€XC. SUO

P/EX8X8 INO4+qdM ,8/€XC L SUO

¢/1X8l 401 + 8/GX8L 4Ol + 8/GX8X8 INOJ+QdM ,8/€XZL BUO
8/GX8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO¢ + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

2/1X81 d0€ + 8/GX8X8 IN0J4+q3MW ,8/€XC/L SUO

2/1X81 d0¢ + 8/GX8X8 IN0J4+q3M ,8/€XC/L SUO

¢/1X8l 4O | + 8/GX8X8 IN04+q3M ,8/€XC/L SUO

8/GX8X8 IN04+q3\ ,8/€XC . SUO

ciun
ciun
ciun
ciun
ciun
cgiun
ciun
ciun
ciun
ciun
ciun

€N
€N
€N
gjun
gjun
gjun
gjun

gjun
gjun
gjun
gjun
gjun

€3un
€Hun
€3un
€3un
€3un
€3un
€3un
€3un

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

O Jepiio
O Jepiio
O Jepiio
O Jepiio
O Jepiio

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog
ynduj Jap.io) aje|d jJuajeAainby

H-22



0v'0¢
6€01
6€°99
9l'LE
6v'cl
€C°€

6€01
99'€C
cLee
cvol
Ge'e

444
0’29
¢6'0€
gecl
vv'ee
620l
8¢

oL'6l
056
9c'lLl
17
144

€8zl
¥9'G
L2
Lre
00'lZ
€901
vy
62')
ul

H

18'89¢¢€
cv'G8G¢e
9. v.19v
8¥'16.€
11°96/¢
L0'6Y.LL
cv'G8G¢e
11°Cvve
GO'GYYeE
€2'88G¢
92716/l

6€°60€Y
66°G18Y
L€18.€
98'vv.ic
GC'LEVE
16'9/G¢
8€'6ELI

6EV61E
99'906¢
04'899¢
9r'8EEC
0€°cost

¥9'18.¢
9G'¥60¢C
09'89¢¢
92'29/1
18°10€€
¥G'909¢
12’826l
cl'vact
¢U!

_mn><

809/
9€'G.
€611
¢9'9.
8’6
o'yl
9€'G.
9¢'9.
129/
9€'G.
vyl

GlLL
0L1L
199/
€66/
GC'9L
Ge'a.
Sv'v.

0092
8¢°GL
Yv'GL
01’6
6lv.

1G°GL
€8'v.
¢0'G.
Lv'yL
cl’9L
8€'G.
S9O'v.
€6°€L
ul

g

16°¢y
LEVE
0€°09
8v'6v
67°9€
6v'€C
LEVE
14214
8l°Gy
YEPYE
€G°€C

G8'GS
1€°29
9€'6v
Y€9¢€
00°Sv
0c've
9€'€c

€0°¢y
0€€ee
Y2 se
143
G2'0¢

18'9¢
66'L2
¥Z o€
19°€Z
8e'ey
8G'vE
€8'SZ
oLzl
ul

t<

8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l

8l
8l
8l
8l
8l
8l
8l

8l
8l
8l
8l
8l

8l
8l
8l
8l
8l
8l
8l

8L
uf

iq

Gl Jo 0| ebed

18¢€°¢C
906°L
0Gee
6v.¢C
120°¢
S0e’L
906°L
80G°¢C
oLsc
8061
10€°L

€0L'€
Sov'e
cvl'e
610°¢C
00§°¢
006'L
86¢°L

Geee
0G8'L
8G6°L
0eL't
Gcl'l

Sv0'¢C
GGes'L
089°L
Siel
oLve
126’1l
Gev'l
0S6°0
ul

n

abue|4 doj

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 INO4+qdM\ ,8/€XZ. SUO
W8/GX81 dO 1+ 8//X8X8 INO4+GdM\ ,8/€XZ.L SUO
W8/GX81dOL+ .¥/€X8L dD¢ + 8//X8X8 INOJ+QdM ,8/€XC/. BUO
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

8//X8X8 IN04+qdM ,8/€XC L SUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/€XC/. BUO

w8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/€XC/. BUO

«8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/GXC/. BUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/GXC/. BUO

8//X8X8 IN04+gdM\ ,8/GXC /. SUO

8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
¥/€X8L 4O€ + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
¥/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/L BUO
¥/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
8/GX8l dO| + 8//X8X8 INO4+qdM\ ,8/€XC. SUO

8//X8X8 IN04+gdM\ ,8/€XC L SUO

¢/1X8l dOL + ¥/€X8L dO1I + P/€X8X8 INOJ+qdM ,8/€XC L SUO
¥/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XC/L BUO

¢/1X81dOl + 8/9X8L dO| + #/EX8X8 INO4+qdMN ,8/€XCL SUO
8/GX8l dO| + /EX8X8 INO4+qdM ,8/€XC. SUO

P/EX8X8 INO4+qdM ,8/€XC L SUO

¢/1X8l 401 + 8/GX8L 4Ol + 8/GX8X8 INOJ+QdM ,8/€XZL BUO
8/GX8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO¢ + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

2/1X81 d0€ + 8/GX8X8 IN0J4+q3MW ,8/€XC/L SUO

2/1X81 d0¢ + 8/GX8X8 IN0J4+q3M ,8/€XC/L SUO

¢/1X8l 4O | + 8/GX8X8 IN04+q3M ,8/€XC/L SUO

8/GX8X8 IN04+q3\ ,8/€XC . SUO

ciun
ciun
ciun
ciun
ciun
cgiun
ciun
ciun
ciun
ciun
ciun

€N
€N
€N
gjun
gjun
gjun
gjun

gjun
gjun
gjun
gjun
gjun

€3un
€Hun
€3un
€3un
€3un
€3un
€3un
€3un

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

O Jepiio
O Jepiio
O Jepiio
O Jepiio
O Jepiio

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog
ynduj Jap.io) aje|d jJuajeAainby

H-23



1698061 |
1698061 |
1698061 1
1698061 |
1698061 |
1698061 1
1698061 |
1698061 |
618°/¥861
618°/¥861
618°/¥861

1698061 |
1698061 |
1698061 |
1698061 |
1698061 |
1698061 |
1698061 |

1698061 |
1698061 |
1698061 |
1698061 |
1698061 |

1698061 1
1698061 1
1698061 1
1698061 1
1698061 1
1698061 1
1698061 1
1698061 1
pU!

nws_

YEVY' 0501
€99¢€°/€01
G29'9/01

€G82°0901
6G59°0101
99¢0°1¢0l
€99¢€°/€01
LEELESOL
GCLE9G/1
yre0'6CL1
9108°10L1

1/606°6901
916/°6.01
G60°0901

¥8EY° 0101
9G1G°€501
L€0C LE0L
€9€8°0201

16¢0°6v01
8EY8'GEOL
8/1'8€0I

€18G°2E0l
8¢€L'9L01

€GYL 110l
¥€28°2201
6lce’ieol
¥862°120L
8890°L50L
L./ 2€0L
609G°¥20l
S/gLl0L
¢!

_mn><

1€9°8€
9G1°8€
9'6€
666'8€
112°8€
GGg'/€
9G1°8€
8G/'8€
9/°8€
8G1'8€
1G8G°/€

€GE°6€
GL.'6€
C66'8€
69¢'8€
G1'8€

G1'8€

8vGL€

G8G'8€
1'8€
80¢'8¢€
86°LE
GLE/€

G6¢'8€
G08'.€
€6°LE
G9G'.€
99'8¢€
LL1°8€
G89'/€
[AVAS

ul

g

G/8l°L¢
G/8l°L¢
G/8l°L¢
G/8l°L¢
G/8l°L¢
G/8l°L¢
G/8l°L¢
G/8l°L¢
r43% 14
GCLE Sy
T35 14

G/8l°L¢
G/8l°L¢
G/8l°L¢
G/8l°L¢
G/8l°L¢
G/8l°L¢
G/8l°L¢

G/8l°L¢
G/8l°L¢
G/8l°L¢
G/8l°L¢
G/8l°L¢

G/8l°/¢C
§/8l°/¢
§/8l°/¢
§/8l°/¢
§/8l°/¢
§/8l°/¢
§/8l°/¢
G/8l°/¢
!

DM,
Py

G'¢L
G'¢L
G'¢L
G'cL
G'cL
G'cL
G'cL
G'¢L
G'¢L
G'¢L
G'¢L

G'¢L
G'¢L
G'¢L
G'¢L
G'¢L
G'¢L
G'¢L

G'cL
G'¢L
G'¢L
G'¢L
G'¢L

G'¢L
GgcL
GgcL
GgcL
GgcL
GgcL
GgcL
GgcL
ul

oM
Re!

Gl o || ebed

G0
G0
G0
G0
G0
G0
G0
G0
G290
G290
G290

G0
G0
G0
G0
G0
G0
G0

G0
G0
G0
G0
G0

G.€0
G.€0
G.€0
G.€0
G.€0
G.€0
G.€0
G.€0
ul

OM-
oy

qom

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 INO4+qdM\ ,8/€XZ. SUO
W8/GX81 dO 1+ 8//X8X8 INO4+GdM\ ,8/€XZ.L SUO
W8/GX81dOL+ .¥/€X8L dD¢ + 8//X8X8 INOJ+QdM ,8/€XC/. BUO
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

8//X8X8 IN04+qdM ,8/€XC L SUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/€XC/. BUO

w8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/€XC/. BUO

«8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/GXC/. BUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/GXC/. BUO

8//X8X8 IN04+gdM\ ,8/GXC /. SUO

8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
¥/€X8L 4O€ + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
¥/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/L BUO
¥/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
8/GX8l dO| + 8//X8X8 INO4+qdM\ ,8/€XC. SUO

8//X8X8 IN04+gdM\ ,8/€XC L SUO

¢/1X8l dOL + ¥/€X8L dO1I + P/€X8X8 INOJ+qdM ,8/€XC L SUO
¥/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XC/L BUO

¢/1X81dOl + 8/9X8L dO| + #/EX8X8 INO4+qdMN ,8/€XCL SUO
8/GX8l dO| + /EX8X8 INO4+qdM ,8/€XC. SUO

P/EX8X8 INO4+qdM ,8/€XC L SUO

¢/1X8l 401 + 8/GX8L 4Ol + 8/GX8X8 INOJ+QdM ,8/€XZL BUO
8/GX8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO¢ + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

2/1X81 d0€ + 8/GX8X8 IN0J4+q3MW ,8/€XC/L SUO

2/1X81 d0¢ + 8/GX8X8 IN0J4+q3M ,8/€XC/L SUO

¢/1X8l 4O | + 8/GX8X8 IN04+q3M ,8/€XC/L SUO

8/GX8X8 IN04+q3\ ,8/€XC . SUO

ciun
ciun
ciun
ciun
ciun
cgiun
ciun
ciun
ciun
ciun
ciun

€N
€N
€N
gjun
gjun
gjun
gjun

gjun
gjun
gjun
gjun
gjun

€3un
€Hun
€3un
€3un
€3un
€3un
€3un
€3un

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

O Jepiio
O Jepiio
O Jepiio
O Jepiio
O Jepiio

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog
ynduj Jap.io) aje|d jJuajeAainby

H-24



98¢
91'8€
09'6€
00'6€
8¢'8¢
9G°L€
91'8€
9/°8€
9/°8€
91'8€
9G°/€

GE'6E
¢L'6€
66'8€
12'8€
G1'8€
G1'8€
A

6G°8€
01'8€
12'8¢
86°LE
8€°LE

0€'8¢
18°LE
€6°LE
VA WA
99'8¢
11°8¢
69°LE
0c'Le
ul

[EJoLEq L

0v'0¢
6€°0l
6€°99
9l'LE
6v'cl
€e'¢

6€°0l
99'¢C
cLee
cvol
Ge'e

[42h 44
01’29
¢6'0€
gecl
yv'ee
620l
8C'¢

oL'6l
056
oc'tlL
111
14X4

€8¢l
Y9'G
YA
Lv'e
00'le
€901
v’y
6C°L
ul

)

8C'LS
0L¢ce
00°L0L
10'89
86°9¢
€€°Gl
0L¢ce
19'9S
0499
9/°¢¢
1€°Gl

99'98
90'801
1919
69°9¢
G299
6v'ce
9l'Gl

106V
08°0¢
0S'v¢
¥6°9¢
6EL1

A
9/°L¢
ov'se
966Gl
12°2S
Lg'ee
€681
'8
ul
Lmn><

6L°L
G6°0
89°L
L€}
10}
G690
G6°0
Sc'L
o'l
G6°0
G690

SG'L
€L}
L€}
10}
Sc'L
G6°0
G690

LU}
€60
86°0
180
960

co’l
810
¥8°0
990
Lc'l
960
¢L0
810
ul

eqg

16°¢y
LEVE
0€°09
8’6V
617°9¢€
6v'€c
LEVE
14214
81°Gy
vEYE
€G°€C

G8'GS
1€°29
9€'6v
E9¢€
00°Sv
0cve
9€'€C

€0'cy
0€ee
e 6e
viLe
G¢'0¢

18'9¢
66'L2
vZ o€
19°€Z
ge'ey
8G'vE
€8'SZ
oLzl
ul

S(

8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l

8l
8l
8l
8l
8l
8l
8l

8l
8l
8l
8l
8l

8l
8l
8l
8l
8l
8l
8l

8L
ul

BQ

Gl Jo g\ ebed

18¢€°¢C
906°L
0Ge€
6v.¢C
120¢
S0e’L
906°L
80G°¢C
oLsc
8061
10€°L

€0L'€
Sov'e
cvl'e
610°¢C
00s°¢
006'}L
86¢°L

Geee
0G8'L
8G6°L
0eL't
Gcl'l

Sv0'¢C
Gas'L
089°L
Siel
oLve
126’1l
Sev'l
0S6°0
ul

s

abue|4 woypog

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 INO4+qdM\ ,8/€XZ. SUO
W8/GX81 dO 1+ 8//X8X8 INO4+GdM\ ,8/€XZ.L SUO
W8/GX81dOL+ .¥/€X8L dD¢ + 8//X8X8 INOJ+QdM ,8/€XC/. BUO
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

8//X8X8 IN04+qdM ,8/€XC L SUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/€XC/. BUO

w8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/€XC/. BUO

«8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/GXC/. BUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/GXC/. BUO

8//X8X8 IN04+gdM\ ,8/GXC /. SUO

8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
¥/€X8L 4O€ + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
¥/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/L BUO
¥/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
8/GX8l dO| + 8//X8X8 INO4+qdM\ ,8/€XC. SUO

8//X8X8 IN04+gdM\ ,8/€XC L SUO

¢/1X8l dOL + ¥/€X8L dO1I + P/€X8X8 INOJ+qdM ,8/€XC L SUO
¥/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XC/L BUO

¢/1X81dOl + 8/9X8L dO| + #/EX8X8 INO4+qdMN ,8/€XCL SUO
8/GX8l dO| + /EX8X8 INO4+qdM ,8/€XC. SUO

P/EX8X8 INO4+qdM ,8/€XC L SUO

¢/1X8l 401 + 8/GX8L 4Ol + 8/GX8X8 INOJ+QdM ,8/€XZL BUO
8/GX8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO¢ + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

2/1X81 d0€ + 8/GX8X8 IN0J4+q3MW ,8/€XC/L SUO

2/1X81 d0¢ + 8/GX8X8 IN0J4+q3M ,8/€XC/L SUO

¢/1X8l 4O | + 8/GX8X8 IN04+q3M ,8/€XC/L SUO

8/GX8X8 IN04+q3\ ,8/€XC . SUO

ciun
ciun
ciun
ciun
ciun
cgiun
ciun
ciun
ciun
ciun
ciun

€N
€N
€N
gjun
gjun
gjun
gjun

gjun
gjun
gjun
gjun
gjun

€3un
€Hun
€3un
€3un
€3un
€3un
€3un
€3un

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

O Jepiio
O Jepiio
O Jepiio
O Jepiio
O Jepiio

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog
ynduj Jap.io) aje|d jJuajeAainby

H-25



L¥'65209
€8'V6V.LY
¢¢'98.98
€0'8200.
08°G2908
68°1661€
€86V .Y
96°0¢5€9
¥0'G/GEQ
Ye LySly
99°2v0¢¢E

8G°/G86/
G/'11006
€7'98869
18'¥9¥08
69'¥0€E9
c9'LEELY
Llev1i8lLE

10'7988G
Sv'6209¥
6€°6988Y
¥8'€06¢Y
(AN 4 7x4

€L°0G11G
€6°08€8€
ce'L09LY
¢8'Gveee
08°2/809
10'888.Y
19°€0€S€e

67'¥90€C

Ul

P+

yv'LE
0c’LE
€6°LE
[AWAS
9C’LE
06°9¢€
0c’LE
0G°.€
1G'LE
0c’LE
06°9¢€

08°.E
86°LE
[AWAS
9C’LE
05°'.€
0c’LE
06°9¢€

(42
81°.E
€C°LE
[42WA
18'9€

YXAVAS
€0'LE
60°.E
16'9¢
a'LE
(XA
16'9¢
€.°9¢
ul

EU

abue|4 woyog

6980611
6980611
6980611
6980611
6980611
6980611
6980611
6980611
¢8'Lv861
¢8'Lv861
¢8'Lv861

6980611
6980611
6980611
6980611
6980611
6980611
6980611

6980611
6980611
6980611
6980611
6980611

6980611
6980611
6980611
6980611
6980611
6980611
698061 L
6980611
Ul

Y

OO OO0 O0OO0OO0OO0OO0OOoOOo

O OO OO oo

o OO oo

8 CcoOoooooo o
H

asM

L¥'6G209
€8 v6Y.LY
€¢'98/98
€0'8,00.
08'G/90G
68°1661€
€8'v6Y.LY
96°0¢G€9
¥0'G/GEQ
YT LySlYy
99°2¥0ce

8G°/G86/
G/2°1¥006
€1'98869
18'v9v0G
69'v0€E9
c9'LEELY
Lcvi8le

10’9889
Sv'6¢09y
6€°64988Y
¥8°€06¢Y
€l vvvlc

€L0G11S
€6°08¢8¢
ceL09LY
¢8'Svece
0822809
£0888.¥
19'€0€s€e
6¥'¥90¢€¢
pU!

Y

Gl Jo g| ebed

Y'LE
0c’LE
€6°LE
c9'LE
9C’LE
06°9€
0c’LE
0G°.€
1G'L€
0c’LE
06°9€

08°.€
86°LE
A A
9C’LE
0G°.€
0c’LE
06°9€

(AR
81°.¢E
€C°LE
AW
18'9€

YXAVAS
€0'.E
60°.E
16'9¢
a'LE
(XAVA
16'9¢
€.°9¢
ul

:U
obue|4 do|

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 INO4+qdM\ ,8/€XZ. SUO
W8/GX81 dO 1+ 8//X8X8 INO4+GdM\ ,8/€XZ.L SUO
W8/GX81dOL+ .¥/€X8L dD¢ + 8//X8X8 INOJ+QdM ,8/€XC/. BUO
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

8//X8X8 IN04+qdM ,8/€XC L SUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/€XC/. BUO

w8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/€XC/. BUO

«8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/GXC/. BUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/GXC/. BUO

8//X8X8 IN04+gdM\ ,8/GXC /. SUO

8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
¥/€X8L 4O€ + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
¥/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/L BUO
¥/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
8/GX8l dO| + 8//X8X8 INO4+qdM\ ,8/€XC. SUO

8//X8X8 IN04+gdM\ ,8/€XC L SUO

¢/1X8l dOL + ¥/€X8L dO1I + P/€X8X8 INOJ+qdM ,8/€XC L SUO
¥/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XC/L BUO

¢/1X81dOl + 8/9X8L dO| + #/EX8X8 INO4+qdMN ,8/€XCL SUO
8/GX8l dO| + /EX8X8 INO4+qdM ,8/€XC. SUO

P/EX8X8 INO4+qdM ,8/€XC L SUO

¢/1X8l 401 + 8/GX8L 4Ol + 8/GX8X8 INOJ+QdM ,8/€XZL BUO
8/GX8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO¢ + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

2/1X81 d0€ + 8/GX8X8 IN0J4+q3MW ,8/€XC/L SUO

2/1X81 d0¢ + 8/GX8X8 IN0J4+q3M ,8/€XC/L SUO

¢/1X8l 4O | + 8/GX8X8 IN04+q3M ,8/€XC/L SUO

8/GX8X8 IN04+q3\ ,8/€XC . SUO

ciun
ciun
ciun
ciun
ciun
cgiun
ciun
ciun
ciun
ciun
ciun

€N
€N
€N
gjun
gjun
gjun
gjun

gjun
gjun
gjun
gjun
gjun

€3un
€Hun
€3un
€3un
€3un
€3un
€3un
€3un

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

O Jepiio
O Jepiio
O Jepiio
O Jepiio
O Jepiio

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog
ynduj Jap.io) aje|d jJuajeAainby

H-26



6l°L¢
6l°L¢
6l°L¢
6l°L¢
6l°L¢
6l°L¢
6l°L¢
6l°L¢
LEay
LEay
LEay

6l°L¢
6l°L¢
6l°L¢
6l°L¢
6l°L¢
6l°L¢
6l°L¢

6l°L¢
6l°L¢
6l°L¢
6l°L¢
6l°L¢

6l°L¢C
6l°L¢C
6l°L¢C
6l°L¢C
6l°L¢C
6l°L¢C
6l°L¢C
6l°L¢C
!

LG Leveel
GE'868901
1°18¥S81
G/'¥90¢S|
62°09¢EL |
9v'2684.

GE'868901
19°0668¢€1
06°,6697|
oecverll
1°€€6€8

G8'€COL/LL
61°C66161
GG'1891G|
cr'8eselL
/0'81G8€|
¢6'€85901
[AWA%1°)]

L1'9€96¢1
09°/96€01
Lv°/29601
1€°91116
G6°96/99

violevll
66'0,988
4 RAARELS
¥€°0019.
6¢'¥99¢€|
€8'¥89/01
16'G1G¢8
89'/€08S
pU!

Om_< Jeays Om__

Gl Jo | ebed

clell
08°G6
6L°Lv1
GL'o9ct
91°001
AR 7
08°G6
8y LLL
19°GEL
00'vLL
9€°C6

06'8€1
€6°1G1
06°GCl
/866
6L°LLL
6G°G6
c6'eL

SCLLL
6.°€6
89°/6
Lv'68
69°/9

18°001
L1°€8
19°/8
€G'v.L
S6°€ELL
€96
G8'8.
6€°19
ul

Om_<

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 INO4+qdM\ ,8/€XZ. SUO
W8/GX81 dO 1+ 8//X8X8 INO4+GdM\ ,8/€XZ.L SUO
W8/GX81dOL+ .¥/€X8L dD¢ + 8//X8X8 INOJ+QdM ,8/€XC/. BUO
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

8//X8X8 IN04+qdM ,8/€XC L SUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/€XC/. BUO

w8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/€XC/. BUO

«8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/GXC/. BUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/GXC/. BUO

8//X8X8 IN04+gdM\ ,8/GXC /. SUO

8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
¥/€X8L 4O€ + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
¥/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/L BUO
¥/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
8/GX8l dO| + 8//X8X8 INO4+qdM\ ,8/€XC. SUO

8//X8X8 IN04+gdM\ ,8/€XC L SUO

¢/1X8l dOL + ¥/€X8L dO1I + P/€X8X8 INOJ+qdM ,8/€XC L SUO
¥/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XC/L BUO

¢/1X81dOl + 8/9X8L dO| + #/EX8X8 INO4+qdMN ,8/€XCL SUO
8/GX8l dO| + /EX8X8 INO4+qdM ,8/€XC. SUO

P/EX8X8 INO4+qdM ,8/€XC L SUO

¢/1X8l 401 + 8/GX8L 4Ol + 8/GX8X8 INOJ+QdM ,8/€XZL BUO
8/GX8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO¢ + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

2/1X81 d0€ + 8/GX8X8 IN0J4+q3MW ,8/€XC/L SUO

2/1X81 d0¢ + 8/GX8X8 IN0J4+q3M ,8/€XC/L SUO

¢/1X8l 4O | + 8/GX8X8 IN04+q3M ,8/€XC/L SUO

8/GX8X8 IN04+q3\ ,8/€XC . SUO

ciun
ciun
ciun
ciun
ciun
cgiun
ciun
ciun
ciun
ciun
ciun

€N
€N
€N
gjun
gjun
gjun
gjun

gjun
gjun
gjun
gjun
gjun

€3un
€Hun
€3un
€3un
€3un
€3un
€3un
€3un

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

O Jepiio
O Jepiio
O Jepiio
O Jepiio
O Jepiio

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog
ynduj Jap.io) aje|d jJuajeAainby

H-27



9¢
9¢
9€
9¢
9¢
9¢
9€
9€
9€
9€
9€

9€
9€
9€
9€
9€
9€
9€

9€
9€
9¢
9€
9€

9¢
9¢
9¢
9¢
9¢
9¢
9¢
9¢
1Y

8Y'LevE
19°108¢
18°€89¥
02'668¢€
96'8G6¢
¥8°0¢0¢
19°108¢
80°G8GE
(AN AYRS
L2Cl0og
c8'veee

L9y
GCveEsy
£0°068€
96'8¥6¢
99'v/GE
18°€6.¢
G2'110¢C

L1'6S€€
18'82/¢
€2'698¢
¥8'¢.GC
TAVASYA®

8€°¢86¢
YA A 294
18°20S¢
28'€e0c
€Y' LGVE
cl’ese
29'68l¢c
GL09s1L
!l

Eo:onxm

8Y'LevE
19°108¢
18°€89¥
02'668¢€
96'8G6¢
¥8°0¢0¢
19°108¢
80°G8GE
(AN AYRS
12Cl0g€
c8'veee

L9y
GCveEsY
£0°068€
9G'8¥6¢
99'v.GE
18°€6.¢
G2°110¢

11'6S€€
18'82/¢
€2'698¢
¥8'¢.GC
Lc'/8/)

8€°¢86¢
YAA) 294
18°20S¢
28°€e0¢
€Y' LGVE
cl'ese
29'68l¢
GL09s1L
!l

ao«xw

¥9'8€
91'8€
09'6€
00'6€
8¢'8€
9G°/€
91'8€
91°8€
9/'8€
91°8€
9G°.€

GE'6E
¢L'6E
66'8€
12'8€
G1'8€
G1'8€
GG'/¢€

6G°8€
01'8€
12'8¢
86°LE
8€°LE

0€'8€
18°L€
€6°LE
VASWAS
99'8¢€
11°8€
69°LE
0c’LE
ul

Jequuionody

Gl Jo G| ebed

¥9'8€
91'8€
09'6€
00'6€
8¢'8€
9G°/€
91'8€
9/°8€
9/°8€
91'8€
9G°/€

Ge'6e
¢L'6E
66'8€
12'8€
G1'8€
G1'8€
GG'/€

6G°8€
01'8€
12'8¢
86°LE
8¢°LE

0€°8¢
18°L€
€6°.€
1G°/€
99°8¢
11°8€
69°.€
0c’.¢€
ul

LmncaQO

¢/1X81dO | +.8/GX81dO L+ 8//X8X8 INO4+qdM\ ,8/€XZ. SUO
W8/GX81 dO 1+ 8//X8X8 INO4+GdM\ ,8/€XZ.L SUO
W8/GX81dOL+ .¥/€X8L dD¢ + 8//X8X8 INOJ+QdM ,8/€XC/. BUO
WWIEX8L dOC + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

WWIEX8L dO1L + 8//X8X8 INOJ+Q9M ,8/€XC.L BUO

8//X8X8 IN04+qdM ,8/€XC L SUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/€XC/. BUO

w8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/€XC/. BUO

«8/GX8l dO¢C +8//X8X8 IN0J+q8M ,8/GXC/. BUO

«8/GX8l 4O +8//X8X8 IN0J+q8M ,8/GXC/. BUO

8//X8X8 IN04+gdM\ ,8/GXC /. SUO

8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
¥/€X8L 4O€ + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
¥/€X8L dO¢ + 8//X8X8 IN0J+Q8M ,8/€XC/L BUO
¥/€X8L 401 + 8//X8X8 IN0J+Q8M ,8/€XC/. BUO
8/GX8l dO¢ + 8//X8X8 INO4+qdM\ ,8/€XC. SUO
8/GX8l dO| + 8//X8X8 INO4+qdM\ ,8/€XC. SUO

8//X8X8 IN04+gdM\ ,8/€XC L SUO

¢/1X8l dOL + ¥/€X8L dO1I + P/€X8X8 INOJ+qdM ,8/€XC L SUO
¥/€X8L 401 + p/EX8X8 INOJ+Q8M ,8/€XC/L BUO

¢/1X81dOl + 8/9X8L dO| + #/EX8X8 INO4+qdMN ,8/€XCL SUO
8/GX8l dO| + /EX8X8 INO4+qdM ,8/€XC. SUO

P/EX8X8 INO4+qdM ,8/€XC L SUO

¢/1X8l 401 + 8/GX8L 4Ol + 8/GX8X8 INOJ+QdM ,8/€XZL BUO
8/GX8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO¢ + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

8/€X8l dO| + 8/GX8X8 INO4+q3\ ,8/€XC . dUO

2/1X81 d0€ + 8/GX8X8 IN0J4+q3MW ,8/€XC/L SUO

2/1X81 d0¢ + 8/GX8X8 IN0J4+q3M ,8/€XC/L SUO

¢/1X8l 4O | + 8/GX8X8 IN04+q3M ,8/€XC/L SUO

8/GX8X8 IN04+q3\ ,8/€XC . SUO

ciun
ciun
ciun
ciun
ciun
cgiun
ciun
ciun
ciun
ciun
ciun

€N
€N
€N
gjun
gjun
gjun
gjun

gjun
gjun
gjun
gjun
gjun

€3un
€Hun
€3un
€3un
€3un
€3un
€3un
€3un

419pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo
449pdo
449pdIo

449pdIo
449pdo
449pdIo
449pdIo
449pdIo
449pdIo
449pdIo

O Jepiio
O Jepiio
O Jepiio
O Jepiio
O Jepiio

H JopJiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopaiD
H JopJiD

si1apaio yoseouddy yynog
ynduj Jap.io) aje|d jJuajeAainby

H-28



8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
up

saq

sev'L
126'L
126'L
e
L'e
e
LT
126'L
126'L
Sev'l
Sev'l
$6°0
S6°0
Sle'L
Sle'L
89'L
89'L
Sle'l
Sle'L
$6°0
S6°0
Sev'l
Sev'L
126'L
126'L
e
e
e
e
126'L
126'L
Sev'l
sev'L
$6°0
$6°0
u

Bu

8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
u
Bq

sev'l
126'L
126'L
o'z
oLz
o'z
o'z
126'L
126'L
Sev'l
sev'l
0560
0560
slel
slel
089'L
089'}
Sle'l
Sle'L
0560
0560
Sev'l
Sev'l
126'L
126'L
o'z
o'z
o'z
oLz
126'L
126'L
sev'l
gev'l
0560
0560
u

tu

gclL
gclL
G¢L
G¢L
§¢cl
gclL
GcL
GcL
gcL
gclL
GcL
GcL
gcL
gcL
GcL
G'cL
gclL
gcL
GcL
G'cL
gcL
gcL
GcL
GcL
§¢l
gclL
G¢lL
G'cL
gcL
gcL
GcL
gcL
g'¢cl
gclL
GcL
up

aomp

G.€°0
G.€0
6.0
G0
G.€°0
G.€0
G.¢°0
G.¢0
G.€0
G.€0
G.¢0
G.€0
G.€0
G.€0
G0
G.€0
G.€°0
G.€0
G.¢0
G0
G.€°0
G.€0
G.¢0
G.€0
G.€0
G.€0
G0
G.€0
G.€0
G.€0
G.¢0
G0
G.€°0
G.€0
6.0
u
aomy

Z 1o | abed

¢/1X8l dO | + 8/GX8X8 IN04+q3M\ ,8/€XZ.L SUO 000°0
¢/1X8l dO¢ + 8/GX8X8 INOJ+gdAA ,8/€XC/. SUO 000°0
¢/1X8l dO¢ + 8/9X8X8 INO4+gdMA ,8/€XC/L SUO 0009
¢/1X8l dO€ + 8/GX8X8 INO0J+GdAA ,8/€XZ.L dUO 000°9
¢/1X8l dO¢ + 8/GX8X8 INOJ+G3AA ,8/€XZ.L dUO 000°0
¢/1X8l dO¢ + 8/GX8X8 INOJ+gdAA ,8/€XC/L SUO 906'8
¢/1X8l dO¢ + 8/GX8X8 INOJ+gdA\ ,8/€XC/L BUO 906°C
¢/1X8l dO¢ + 8/GX8X8 INOJ+GdMA ,8/€XZ.L BUO 906°C
¢/1X8l dO¢ + 8/GX8X8 INOJ+G3A ,8/€XZ.L BUO 906°8
¢/1X8L dO | + 8/GX8X8 IN0J+gdM ,8/€XZ. SUO 9068
C/1X8L dO | + 8/GX8X8 IN0J4+qdM ,8/€XZ. SUO 906°C
8/GX8X8 INO4+QdM ,8/€XZ. BUO 906°C
8/GX8X8 INO4+g3M ,,8/€XC. SUO 9068
8/€X8L dO| + 8/GX8X8 INOJ+gdAA ,8/€XC/. BUO 906'8
8/€X8L dO| + 8/9X8X8 INOJ+gdMA ,8/€XC/L BUO 906°C
8/€X8L dO¢ + 8/GX8X8 INOJ+GdMA ,8/EXZ.L BUO 906°C
8/€X8L dO¢ + 8/GX8X8 INOJ+GdMN ,8/€XZ.L BUO 906°) |
8/€X8L dO| + 8/GX8X8 INOJ+gdAA ,8/€XC/. BUO 906°L |
8/€X8L dOI + 8/GX8X8 INOJ+g3AA ,8/€XC/L BUO 906°L |
8/GX8X8 INO4+qdM ,8/€XZ. dUO 906°L 1L
8/GX8X8 IN04+g3M ,,8/€XZ. dUO 0009

¢/1X8lL dO | + 8/GX8X8 IN0J+gdM ,8/€XZ. SUO 0009
C/1X8L dO | + 8/GX8X8 IN04+gdM ,8/€XZ/. SUO 000°0

¢/1X8l dO¢ + 8/GX8X8 IN04+GdAA ,8/€XZ.L dUO 000°0
¢/1X8l dO¢ + 8/GX8X8 INOJ+q3AA ,8/€XZ.L BUO 000°9
¢/1X8l dO¢ + 8/GX8X8 INOJ+gdAA ,8/€XC/. SUO 0009
¢/1X8l dO¢ + 8/GX8X8 INOJ+gdAA ,8/€XC /. SUO 000°0
¢/1X8l dO€ + 8/GX8X8 INOJ+GdAA ,8/€XZL BUO 0GZ°9
¢/1X8l dO€ + 8/GX8X8 INOJ+q3MA ,8/€XZ.L BUO 0SZ°0
¢/1X8l dO¢ + 8/GX8X8 INOJ+gdAA ,8/€XC/L BUO 0S5C°0
¢/1X8l dO¢ + 8/9X8X8 INOJ+gdM\ ,8/€XC/L BUO 0SGC'9

¢/1X8l dO | + 8/GX8X8 IN04+gqdM ,8/€XZ.L BUO 0529
¢/1X8l dO | + 8/GX8X8 IN04+q3M\ ,8/€XZ.L SUO 0620

8/GX8X8 INO4+4d/W\ ,8/EXCL dUO 0SZ°0
8/GX8X8 INO4+4d/\\ ,8/€XZ.L 3UO 000°0

uonoag sayau|

¢l
¢l

6¢l
443
443
LiL
L1
€Ll
€Ll
¥6
¥6
S8
G8
o
o
9€
9€
9l
9l
¢l
¢l

14
8l
8l
€l
€l

1904

0oocl
ooocl
00S°L
0052
0000
cvleel
cveeel
cveeel
vl
cvl'LLL
cveell
creell
cv.L'v6
cv.L'v6
[AZAT]
[ALA]
26697
26691
66°9¢
266'9¢
00591
00591
ooocl
ooocl
0052
00S°L
0000
L2¢g'se
120’8l
Lc0'8lL
Lesel
Lesel
1206
1c0'6
0000
ueds ul
uoneso| x

saniadold uoydas H J9paIo € Jun

000
0s'v
000
0s°.
000
0s°2
000
oS’y
000
0s'v
000
0581
000
056
000
GZ'8¢
000
00°0b
000
61°0¢
000
0s'v
000
0S'y
000
0s°.
000
0S°.
000
0s'v
000
0S'y
000
c0'6
000
juawiaIdu|

uedg uibag
uedsg pu3

uedg uibag
ueds pu3

uedg uibag

H-29



8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
up

saq

S6°0
$6°0
Sev'l
Sev'L
126'L
126'L
126'L
126'L
sev'L
Sev'l
$6°0
$6°0
Sle'L
Sle'L
89'L
89'L
Sle'L
Sle'L
$6°0
$6°0
GGG'L
GG5')
Sv0'C
Sv0'Z
Sv0'Z
Sv0'Z
§6G'L
G661
S6°0
$6°0
Sle'L
Sle'L
S6°0
$6°0
Sev'l
ul

Bu

8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
u
Bq

0560
0560
Sev'l
gev'l
126'L
126'L
126'L
126'L
sev'L
Sev'l
0560
0560
slel
slel
089'L
089'L
slel
slel
0560
0560
GG5'L
GGs'L
Sv0'C
Sv0'Z
$v0'C
Sv0'Z
S65'L
GG5'L
0560
0560
slel
slel
0560
056°0
Sev'l
ul

tu

gcL
gclL
GcL
G'¢L
§¢lL
gclL
GcL
GcL
gcL
gclL
GcL
GcL
gclL
gcL
GcL
G'cL
gcL
gclL
GcL
G'cL
gcL
gclL
GcL
GgcL
gclL
gcL
G¢L
G'cL
gcL
gclL
GcL
GcL
gcL
gclL
GcL
up

aomp

G.€0
G.€0
6.0
G0
G.€°0
G.€0
6.0
G.¢0
G.€0
G.€0
G.¢0
G.€0
G.€0
G.€0
G0
G.€0
G.€°0
G.€0
6.0
G0
G.€0
G.€0
G0
G0
G.€°0
G.€0
G0
G.€0
G.€°0
G.€0
G.¢0
G.€0
G.€°0
G.€0
G.¢0
u
aomy

¢/1x8l dOl
¢/1X8l dO1I
2/1X8lL dOl
¢/1xglL dOl

Z 10 z abed

8/GX8X8 INO4+Q3M ,8/€XCL BUO 612°G

8/GX8X8 IN04+4d/\\ ,8/€XZ.L dUO 000°0

C/1X8L dO | + 8/GX8X8 JN04+gdM ,8/€XZ/. SUO 000°0
¢/1X8l dO | + 8/GX8X8 IN04+qdM\ ,8/€XZ. SUO 0009
¢/1X8l dO¢ + 8/GX8X8 INOJ+G3AA ,8/€XZ.L dUO 000°9
¢/1X8l dO¢ + 8/GX8X8 INOJ+gdAA ,8/€XC/. SUO 000°0
¢/1X8l dO¢ + 8/9X8X8 INO4+gdMA ,8/€XC/L BUO ¥vE'L
¢/1X8l dO¢ + 8/GX8X8 INO4+qdN ,8/EXCL BUO vvE'|L
C/1X8l dO | + 8/GX8X8 INO0J+qd/\ ,8/EXCL BUO Ve’ L
¢/1X8L dO | + 8/GX8X8 INOJ+QdM ,8/€XC.L BUO v¥E'L
8/GX8X8 INO4+4d/\ ,8/EXCL BUO Y1E'L

8/GX8X8 INO4+QdM ,8/€XZ. dUO 00070

8/€X8L dOI + 8/GX8X8 INOJ+q3AA ,8/€XZ.L SUO 000°0
8/€X8L dO| + 8/GX8X8 INOJ+gdAA ,8/€XC/. SUO 0009
8/€X8l dO¢ + 8/9X8X8 INOJ+gdMA ,8/€XC/L SUO 0009
8/€X8L dO¢ + 8/GX8X8 INOJ+GdAA ,8/€XZ.L dUO 000°9
8/€X8L dOI + 8/GX8X8 INOJ+G3AA ,8/€XZ.L BUO 000°9
8/€X8L dO| + 8/GX8X8 INOJ+gdAA ,8/€XC/. SUO 000°0
8/GX8X8 IN04+4d/\ ,8/€XZL 3UO 000°0

8/GX8X8 INO4+QdM ,8/€XZ. dUO 000°6

8/GX8l dOI + 8/GX8X8 INOJ+q3AA ,8/€XZ.L BUO 000°6
8/GX8l dO| + 8/GX8X8 INOJ+gdAA ,8/€XC/. SUO 000°9
+8/GX81 4D + 8/GX8X8 IN04+g9M ,8/€XZ. SUO 0009
+8/GX81 401 + 8/GX8X8 INO4+QdM ,8/€XZ. SUO 000°0

+ 8/GX81 401 + 8/GX8X8 JNOJ+QdM ,8/€XC. dUO 8EV'0L

+8/GX81l 4Ol + 8/GX8X8 INO4+QdM ,8/€XC/L SUO 8EY'¥
8/GX8l dO| + 8/GX8X8 INO4+4d\ ,8/EXC.L BUO 8EY' ¥
8/GX8l dO| + 8/GX8X8 INOJ+qd9MA ,8/EXCL BUO BEY ¥
8/GX8X8 JNO4+QdM ,8/€XCL BUO 8EY'V

8/GX8X8 IN04+4d/\\ ,8/€XZ.L dUO 000°9

8/€X8L dO| + 8/GX8X8 INO4+gdAA ,8/€XC/L SUO 0009
8/€X8L dO| + 8/GX8X8 INOJ+GdAA ,8/€XZ.L dUO 000°9
8/GX8X8 INO4+g3M\ ,,8/€XZ. dUO 0009

8/GX8X8 IN04+gd/\\ ,8/€XZ.L dUO 0009

¢/1X8L dO | + 8/GX8X8 IN04+gdM ,8/€XZ. SUO 000°9

uonoag sayau|

12
¢l
¢l

€l
9l
9l
133
133
68
68
11
Yy
o
o
VA
VA
142
142

G6
88
88
18
18
19
19
L€
1€
9l
9l
Joo4

gev'Sl
0oocl
ooocl
0052
0052
0000
cloect
41%°1%"
41%°17"
clo'LLL
cLo'LLL
000'68
000'68
00S°LL
00S°.LL
0059
0059
000°,€
000°,€
0S.'vl
0S.'vl
00S°L
00S°L
0000
0.8'G6
0.£'88
0.£'88
0.€°1L8
0.€'1L8
00S°L9
00S°'L9
00S’LE
00s’LE
00591
00591
ueds ul
uoneso| x

€v'e
000
0s'y
000
0s°.
000
0s5°.
000
0S'v
000
19'¢c
000
0Ss'L1L
000
00°LE
000
056
000
g¢'ee
000
Gc'.
000
0s°.
000
0s°2
000
002
000
18'6l
000
00°0¢
000
00°Gl1
000
0s'y

juswaiouj

uedg pu3

uedg uibag
ueds pu3g

uedg uibag
uedg pu3

saniadold uoydas H J9paIo € Jun

H-30



8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
ul

1aq

€L}
8G6'L
8G6°1
€Ll
€L}
qcl)
gcl'l
a8l
a8l
Ggeee
geee
gee'e
geee
a8’
a8’
qclL
acl'L
a8’
a8’
gee'e
geee
Ggeee
Ggeee
a8l
a8’
gL'l
gcl'l
€L
€L’}
8G6°L
8G6°1L
€L
€L}
qcl)
gcl’)
ul

s

8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
]|
#q

€Ll
8G6'L
8G6'L
€Ll
€Ll
Gzl'L
GZL'L
G8'L
68’1
Gee'e
Gee'e
Gee'e
Gee'e
G8'L
G8'L
GZL'L
GzZL'L
G8'L
G8'L
Gee'e
Gee'e
Gee'e
Gee'e
G8'L
G8'L
Gzl'L
GZL'L
€Ll
€Ll
8G6'L
8G6'L
€Ll
€Ll
GzZl'L
GZL'L
ul

!

GcL
g¢clL
gclL
GcL
GcL
Gg¢clL
GgclL
GcL
gL
g¢clL
gclL
G¢L
GcL
G¢cL
GgcL
GcL
GcL
G¢lL
GgcL
G'¢L
G¢L
G'¢clL
gclL
GcL
GcL
G¢cL
GgclL
GcL
Gl
G¢clL
gclL
GcL
gL
G¢clL
GgclL
ul

gemp

G.¢0
G.€0
G.€0
G.¢0
G.¢0
G.€0
G.€0
G0
G.¢0
G.€0
G.€0
6.0
G.¢0
G.€0
G.€°0
G.¢0
G.¢0
G.€0
G.€0
G.¢0
G.¢0
G.€0
G.€0
G.¢0
G.¢0
G.€0
G.€0
G.¢0
G.¢0
G.€0
G.€0
G.¢0
G.¢0
G.€0
G.€0
ul
gomy

Z 1o | abed

8/GX8L dO| + ¥/E€X8XE INO0J+qdAN ,8/EXZL BUO 000°0

2/1X81dOl} + 8/9X8L dO1 + #/EX8X8 INO4+q3M\ ,8/€XZ.L SUO 000°0
¢/1X8LdOl) + 8/GX8L 4D + 1/EX8X8 IN0J+Q9M ,8/€XZ. SUO 000°0
8/GX8L dOI + P/€X8X8 INO4+GdMA ,8/€XC /L BUO 000°0

8/GX8l dOI + ¥/E€X8XE INOJ+qdAN ,8/EXZL dUO 000°0

P/€X8X8 INO4+QdM ,8/€XZL SUO 000°0

Y/€X8XQ INO4+43M ,8/EXCL dUO /81°.

P/€X8L dOL + P/€X8XE INO4+G3M\ ,8/€XC/L dUO /817

P/€EX8L O + ¥/EX8XE 1IN0+ ,8/EXZL BUO 000°0

¢/IX8L dOI + v/€X8L dO1 + P/EX8X8 INO4+q3M ,8/€XZ.L SUO 000°0
¢/1X8L dOL + ¥/€X8L 4D + ¥/EX8X8 IN04+QSM ,8/€XC/ SUO 000°0
¢/1x8L dOL + ¥/€X8L dD1 + /EX8X8 INO4+ASM .8/€XC. BUO GCL'G
¢/IX8L dOL + ¥/€X8L dO1 + P/EX8XB INOJ+QSM ,8/€XCL BUO GZL'G
V/EX8L dOI + ¥/EX8XB 1IN0+ ,8/EXCL BUO GCL'°S

¥/€X8L dOL + P/€X8XE INO4+GdM\ ,8/EXCL BUO GCL°G

P/€X8X8 INO4+A3M ,8/EXCL BUO GCL°S

P/EX8X8 INOJ+QdM ,8/€XZ. dUO 00070

Y/€X8L dOI + ¥/E€X8XE INOJ+g3AN ,8/€XZ.L BUO 000°0

¥/€X8L dOL + P/€X8XE INO4+G3M\ ,8/€XC L dUO 000°0

¢/1X8L dOL + ¥/€X8L dD1 + /EX8X8 INO4+gSM ,8/€XC. dUO 000°0
¢/LX8L dOL + v/€X8L dO1 + P/EX8X8 INO4+QdM ,8/€XZ. SUO 00070
¢/IX8L dOI + v/€X8L dO1 + #/EX8X8 INO4+q3M\ ,8/€XCL dUO 1¥8°C
¢/1X8L dOI + ¥/€X8L dD1) + ¥/EX8X8 IN0J4+Q9M ,8/€XCL BUO 1¥8°'¢C
P/€X8L dOL + P/€X8X8 INOJ+GdMN ,8/EXCL BUO ¥178C

Y/EX8L dOI + ¥/EX8XB 1IN0+ ,8/EXCL BUO v¥8°C

P/€X8X8 INO4+QdM ,8/€XCL dUO ¥¥8°C

P/EX8XE INO4+gdM ,8/EXCL dUO ¥¥8°C

8/GX8L dO| + P/EX8X8 INO4+GdMN ,8/EXCL BUO ¥178C

8/GX8l dO| + ¥/EX8XE INOJ+qdAN ,8/EXCL BUO ¥¥8°C

2/1X81dOl} + 8/9X81L dO1L + #/EX8X8 INO4+q3M\ ,8/EXCL BUO 1¥8°C
¢/1X8LdOl) + 8/GX8L 4D + 1/EX8X8 IN0J+Q9M ,8/€XCL BUO 1¥8'¢C
8/GX8L dOI + P/€X8X8 INO4+GdMN ,8/EXCL BUO ¥178C

8/GX8L dO| + ¥/EX8XB INOJ+qdAN ,8/EXCL BUO ¥¥8°C

P/€X8X8 INO4+QdM ,8/€XCL dUO ¥¥8°C

P/€X8XQ INO4+g3M ,8/€XZ L dUO 000°0

uondag sayouj

16
16
144
144
ce
4
¢l
¢l

¥6
98
98
18
18
€l
€l

L2l
6L
6Ll
142
il
€6
€6
18
18
8¢
8¢
9l
9l
0
joo4

000°.L6
000°.L6
000'v¥
000'v¥
000°¢ce
000°¢ce
66G°¢Cl
66S°Cl
000'8
000’8
0000
VXA (]
12v'98
12v'98
lZv'L8
lev'L8
000°¢l
000°¢l
000'8
000'8
0000
JANAVXA"
JANA 1Y
1€C°6L1
YANA 4N
yANA 4N"
JANA ]
JANA Y]
JANANR]
/€218
1€2°8¢C
1€2'8¢C
JANA)"
1€2°91
0000
ueds ul
uoleoso| x

sapjiadoid uoydas o JapaIo € Hun

000
00°€s
000
oocl
000
ov'6l
000
09y
000
008
000
008
000
00°S
000
€v'89
000
00°S
000
008
000
00'8
000
00°S
000
00'Le
000
oocl
000
00°€s
000
oocl
000
vZol
000

juswaiouj

uedg uibag
uedg pug

uedg uibag
uedg pu3

uedg uibag

H-31



8l
8l
8l
ul

1aq

szLL
szLL
€Ll
up

s

8l
8l
8l
1]}

#q

GZL'L
GZL'L
€Ll
ul

#

gcL
gcL
gcL
uy

aomp

G.€0
G.€0
G.€0
ul
gomy

Z 10 z abed

P/EX8X8 INOJ+QdM ,8/€XCL BUO 696°¢

P/€X8X8 INO4+QdM ,8/€XZ.L SUO 000°0

8/GX8L dO| + P/€X8XE INO4+G3M\ ,8/€XC/L dUO 000°0
uonoag  sayou|

€Cl

601

601
jo9d

Leeect
000’60}

000°60L
ueds ul

uoljedo] x

eevl ueds pug
000
00CL

juswaiouj

sapjiadoid uoydas o JapaIo € Hun

H-32



8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
ul

g

006°}
006¢
005¢
00G¢
00G¢
0061
006°}
86¢°}
86¢°}
006°L
006°}
86¢°}
86¢°}
610¢
610°¢
cvle
cvl'e
Sor'e
Sov'€
Sov'e
Sor'e
cvlec
cvle
610°¢C
610°¢C
86¢°L
86¢°}
006°}
006'}
006¢
005¢
006°}
006'}
86¢°L
86¢°}
ul

1

8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
ul
aq

006°}
00§¢
005¢
00S¢
00S¢
006k
006°}
86¢°|
86¢°)
006
006°}
86¢°|
86¢°)
610°¢
610°¢
cvle
cvl'e
Sov'e
Sov'e
Sov'e
Sor'e
(474
cvle
6L0°¢
610°¢C
86C°L
86¢°|
006°}
006°}
00§¢
005¢
006°}
006°}
86C°L
86¢°|
ut

)

gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
ul

aompy

G.€0
S0
S.€0
G.€0
G.€0
S0
S.€0
G.€0
G.€0
S0
S.€0
G.€0
G.€0
S.€0
S.€0
G.€0
G.€0
S0
S.€0
G.€0
G.€0
S0
S.€0
G.€0
G.€0
S0
G.€0
G.€0
G.€0
S0
G.€0
G.€0
G.€0
S0
S.€0
ul
qomy

Z 10 | abey

8/GX8L 4Ol + 8//X8X8 JNO4+gdM ,8/€XZ.L BUO 0009
8/GX81 dO¢ + 8//X8X8 IN0J+qdM ,8/€XZ.L dUO 0009
8/GX81 dO¢ + 8//X8X8 IN0J4+Qq3M ,8/€XZL dUO 000°0
8/GX8L dO¢C + 8//X8X8 JNOJ+gdM ,8/€XCL BUD LEG'E
8/GX8L dO¢C + 8//X8X8 JNO4+QdM ,8/€XCL BUO LEG'6
8/GX81 dOI + 8//X8X8 IN0J+QdM ,8/€XZL dUO LEG'6
8/GX81 dOI + 8//X8X8 INOJ+qdM\ ,8/E€XCL BUO LEG'E
8//X8X8 IN04+gd/\ ,8/EXC.L BUO LEGE
8//X8X8 IN04+gd/\ ,8/€XZ.L dUO 000°0
8/GX81 dOI + 8//X8X8 IN0J4+gqdM\ ,8/€XZ.L dUO 000°0
8/GX81 dOI + 8//X8X8 IN0J4+gq3M ,8/€XZ.L SUO 000°0
8//X8X8 IN04+gd/\\ ,8/€XZ.L dUO 000°0
8//X8X8 IN04+gd/\\ ,8/€XZ.L dUO 000°0
¥/€X8L 4O + 8//X8X8 IN0J+QdM ,8/€XZL SUO 000°0
P/€X8L dOL + 8//X8X8 IN0J4+Q3M ,8/€XZL SUO 000°0
¥/€X8L dO¢C + 8//X8X8 JNOJ+gdM ,8/€XZL BUO 000°0
v/€X8L dOC + 8//XB8X8 JNO4+gdM ,8/€XZ.L SUO 0009
Y/€X8L dO€ + 8//X8X8 IN0J+QdM ,8/€XZ.L dUO 0009
P/€X8L dO€ + 8//X8X8 INOJ+q3M ,8/€XZL SUO 000°0
Y/€X8L dO€ + 8//X8X8 INOJ+QdM ,8/€EXZL BUO G/8'Y
V/€X8L dO€ + 8//X8X8 INO4+QdM ,8/€XZL BUO G/8°0l
v/€X8L dO¢C + 8//X8X8 IN0J+QdM ,8/€XZ.L dUO G801
Y/€X8L dOC + 8//X8X8 INOJ+Q3M .8/E€XCL BUO G/8'Y
¥/€X8L dO1L + 8//X8X8 INOJ+QdM ,8/EXCL BUO G/8'Y
¥/€X8L O + 8//XB8X8 JNOJ+QdM ,8/€EXCL BUO G/.8'Y
8//X8X8 IN0J+gdM\ ,8/€XC.L dUO G/8'Y
8//X8X8 IN04+QgdM ,8/€XC. BUO CL8'V
8/GX8L 4Ol + 8//X8X8 INOJ+QqdM ,8/€EXCL BUQ CL8'Y
8/GX8L dOl + 8//X8X8 JNOJ+QdM ,8/€XCL BUO CL8'Y
8/GX81 dO¢ + 8//X8X8 INO4+4d\ ,8/€XC/L BUO ¢L8'V
8/GX81 dO¢C + 8//X8X8 INO4+0q3M .8/E€XCL BUO CL8'Y
8/GX8L 4Ol + 8//X8X8 JNOJ+QdM ,8/€EXZL BUQ CL8'Y
8/GX8L 4Ol + 8//X8X8 JNO4+QdM ,8/€XCL BUO C1L8'Y
8//X8X8 IN04+gdM ,8/€XZ. BUO CL8'V
8//X8X8 IN04+Qgd/\ ,8/€XZ/ SUO 000°0

uonoag  sayou|

14
LLL
LLl
112
13
c6
c6
6¢
6¢
Gl
Gl
ol
ol

€Ll
Gol
GolL
€01
€01
16
16
Ll
Ll
G9
<9
114
14
€l
€l
0
jo9d

000S°L
00052
00000
1N TATAN
eV6.L Ll
EV6.L LLL
IR TAIAN
(N TAIAN
0000°¢6
0000°¢6
0000°6€
0000°6€
0000°GL
0000°GL
0000°0L
0000°0L
000S°L
00052
00000
coor'ell
€906°901
€906°G01
€90tr'col
€90t'c0l
€901°L6
€90Y'L6
0L0V'LL
0L0V'LL
010¥'99
010%°99
0L0v's¢C
010v'scC
oLor'el
oLov'el
00000
ueds ul
uoneoso| x

sanadold Uondag 4 JapAI € N

000
0s°.2
000
0G°2
000
0S¢
000
6C°€C
000
00°€S
000
00'¥¢
000
00°S
000
0S¢
000
0s°2
000
0G°2
000
0S¢
000
009
000
L0°0¢C
000
00¢ch
000
00°0¥
000
00¢ch
000
orel
000

JjuswaJiouj

uedg uibag
uedg pu3j

uedg Buieg
uedg pu3j

uedg uibag

H-33



8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
ul

g

86¢°}
86¢°L
006°}
006°}
86¢°}
86¢°L
006°}
006°}
00S¢
006¢
€01°€
€01L°¢
€0L'e
€01°€
005¢
00S¢
006°}
006k
86¢°}L
86¢°}
006°}
006°L
86¢ L
86¢°}
006°}
0061
006¢
00S¢
00G¢
006¢
006°}
006°}
86¢°}
86¢°L
006°}
ul

1

8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
ul
aq

86¢°)
86C°L
006°}
006°}
86¢°)
86C°L
006°}
006°}
00S¢
00§¢
€01'¢
€01'¢
€01L'¢
€01L°€
005¢
00S¢
006°}
006
86¢°
86¢'|
006°}
006
86¢°|
86¢°|
006°}
006
005¢
00S¢
00S¢
00§¢
006°}
006°}
86¢°|
86C°L
006°}
ut

)

gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gclL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
gcL
gcL
g'cL
gcL
ul

aompy

G.€0
S.€0
S.€0
G.€0
G.€0
S0
S.€0
G.€0
G.€0
S0
S.€0
G.€0
G.€0
S0
S.€0
G.€0
G.€0
S.€0
S.€0
G.€0
G.€0
S0
S.€0
G.€0
G.€0
S0
S.€0
G.€0
G.€0
S0
G.€0
G.€0
G.€0
S0
G.€0
ul
qomy

Z 10 z abey

8//X8X8 IN0J+gdM\ ,8/€XZ/L BUO v1E0L
8//X8X8 IN04+Qgd/\ ,8/€XC. SUO 906°} L
8/GX81 dOI + 8//X8X8 IN0J+Q3\ ,8/€XCL SUO 906° )L L
8/GX8L 4Ol + 8//X8X8 INOJ+QdM ,8/€XZL BUO 906°L |
8//X8X8 IN0J+gdM\ ,8/€XZ/L BUO 906°L L
8//X8X8 IN04+gd\ ,8/€XZ. SUO 000°0
8/GX81 dOI + 8//X8X8 IN0J4+Q3M ,8/€XZL dUO 000°0
8/GX8L 4Ol + 8//X8X8 JNO4+gqdM ,8/€XZ.L BUO 000°0
8/GX8L dO¢C + 8//X8X8 JNO4+gdM ,8/€XZ.L 3UO 000°0
8/GX81 dO¢ + 8//X8X8 IN0J4+gqdM ,8/€XZL dUO 0009
8/GX81 dO¢€ + 8//X8X8 IN0J4+g3M ,8/€XZL dUO 0009
8/GX8l dO¢€ + 8//X8X8 JNO4+gdM ,8/€XZ.L BUO 000°0
8/GX8L dO¢€ + 8//XB8X8 JNO4+QdM ,8/€XC.L BUO 6128
8/GX81 dO¢€ + 8//X8X8 IN0J+Qd ,8/€XZ.L dUQO 6lC°C
8/GX81 dO¢C + 8//X8X8 INOJ4+Qq3M ,8/€XCL dUQO 6lC°C
8/GX8L dO¢ + 8//X8X8 JNOJ+qdM ,8/€XZ.L BUO 6128
8/GX8L 4Ol + 8//X8X8 JNO4+gdM ,8/€XC.L BUO 6128
8/GX81 dO| + 8//X8X8 IN0J+qdM ,8/€XZ.L dUQO 6128
8//X8X8 IN04+Qgd/\ ,8/€XC. BUO 6128
8//X8X8 IN04+gd/\ ,8/EXZ.L BUO 612°8
8/GX8L 4Ol + 8//X8X8 JNO4+qdM ,8/€XC.L BUO 6128
8/GX81 dO| + 8//X8X8 IN0J+qdM ,8/€XZ.L dUQO 6128
8//X8X8 IN04+Qgd/\ ,8/€XC/ SUO 6128
8//X8X8 IN04+gd/\ ,8/€XZ.L dUO 000°0
8/GX8L 4Ol + 8//X8X8 JNO4+gdM ,8/€XZ. BUO 000°0
8/GX81 dO| + 8//X8X8 IN0J4+g3dM\ ,8/€XZ.L dUO 0009
8/GX81 dO¢ + 8//X8X8 IN04+q3M ,8/€XZL dUO 0009
8/GX8l dO¢ + 8//X8X8 JNO4+gdM ,8/€XZ.L BUO 000°0
8/GX81 dO¢C + 8//X8X8 INO4+QdM ,8/€XZL BUO 1¥¥8'L 1
8/GX81l dO¢ + 8//X8X8 INO4+qd/W\ ,8/EXC/L BUO ¥¥8'G
8/GX81 dOI + 8//X8X8 IN0J4+QqdM ,8/€XCL dUO ¥18°G
8/GX8L 4Ol + 8//X8X8 INOJ+QdM ,8/€XZL BUO ¥¥8°L |
8//X8X8 INO0J+dM\ ,8/€XZL BUO v18°L L
8//X8X8 IN04+gd/\ ,8/€XZ/ SUO 000°0
8/GX81 dOI + 8//X8X8 IN0J4+Q3M ,8/€XZL SUO 000°0

uonoag  sayou|

86
18
18
6¢
6¢
€l
€l
ol
ol

€cl
oLl
9Ll
€Ll
€Ll
oLl
oLl
98
98
ce
4%
ol
ol
L

L

0
c6
g8
g8
4]
4]
ol
ol

1994

0298'86
2¢c66°L8
2¢c66°L8
2266°6€
2266°6€
0000°¢L
0000°¢lL
0000°0L
00000l
00052
0005°L
00000
6¥89°¢Cl
6¥8L9LL
6¥8L9lLL
6¥789°¢ll
6¥789°¢l1
6¥89°0L1
6¥89°0L1
6%789'98
6%89°98
6¥89°¢C¢E
6¥89°C¢
0000°01L
000001
00052
000S°L
00000
0.86°C6
0.81°98
0.81°98
0.86°28
0.86'28
0000°0L
0000°0L
ueds ul
uoneoso| x

1891 uedg pug
000
002y
000
66'92
000
00°€
000
0S°C
000
052
000 uedg uibag
052 uedg pug
000
0S¢
000
00
000
00v2
000
00'vS
000
8922
000
0S°2
000
0S5,
000 uedg uibag
052 uedg pug
000
0S¢
000
66'C.
000
0S¢
JjuswaJiouj

sanadold Uondag 4 JapAI € N

H-34



8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
uy

Jaq

0see
0se€
0G€e¢
6v.'¢
6v.'¢
120°¢
120°¢
S0¢'}
S0¢€'}L
12¢0°¢
120°¢
120°¢
120°¢
S0€')L
S0¢E'L
120°¢
120°¢
ev.l'¢
6v.'¢
6v.'¢
6v.'¢
120°¢
120°¢
S0¢'}
So¢e’}L
906°}
906°}
805°¢
805°¢
o0Ls¢
o0Ls¢
806}
806°L
10€°}
10€°}
ul

e

8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
uy
tﬂ

0Se'E
0Se'E
0S€e'e
6v.LC
6v.C
1202
1202
soe'L
s0e't
1202
1202
1202
1202
soe't
soe'L
1202
1202
6v.LC
6v.LC
6v.C
6v.C
1202
1202
soe'L
soe'}
906'}
906'}
805C
8052
0l5C
0l52
806'L
806’}
L0€')
L0€'L
uy

tu.

g¢clL
g¢lL
g¢clL
g¢clL
g¢clL
g¢clL
g¢cL
g¢clL
g¢clL
g¢lL
g¢cL
g¢clL
g¢clL
g¢lL
g¢clL
g¢clL
g¢clL
g¢lL
g¢cL
g¢clL
g¢clL
g¢lL
g¢clL
g¢clL
gclL
g¢L
g¢clL
g¢clL
g¢clL
g¢lL
g¢clL
g¢clL
gclL
g¢L
g¢cL
ul

aemp

G.€0
G.€0
G.e0
G.€0
G.€0
G.€0
G.e0
G.€0
G.€0
G.€0
G.e0
G.€0
G.€0
G.e0
G.e0
G.€0
G.€0
G.€0
G.€0
G.€0
G.€0
G.€0
G.e0
G.€0
G.€0
G.€0
G.€0
G.€0
G.€0
G290
G290
G290
629’0
G290
G290
u
gomy

Z 1o | abey

u8/GX8LdO L+ uP/EXBL dDC + 8//X8X8 INOJ+QdM ,8/€XZ.L dUO 000°0
u8/GX8LdI L+ uP/EXBL JDC + 8//X8X8 JNOJ+4d/W\ ,8/EXCL BUO LEO0L
u8/GX81dO L+ . 1/E€X8L dO¢ + 8//X8X8 IN0O4+4dM ,8/€XCL dUO LEO0L

WWIEXBL dO¢C + 8//X8X8 INO4+4d9M ,8/€XZL dUO LEO0L
WIEX8L dO¢ + 8//X8X8 INOJ+gdAA ,8/€XCL BUO LEOOL
W/EX8L dO1L + 8//X8X8 INOJ+gdMA ,8/€XCL BUO LEOOL
W/IEXBL dO1 + 8//X8X8 INO4+4d9M ,8/€XCL dUO LEO0L
8//X8X8 IN0J4+q3AA ,8/€XZL BUO LEO0L
8//X8X8 IN04+qdM ,8/€XZ. dUO 000°0
W/EX8L dO1L + 8//X8X8 INO4+gdMA ,8/€XC. SUO 000°0
WW/IEXBL dO1 + 8//X8X8 INO4+gdSM ,8/€XZL SUO 000°0
WWIEXBL O + 8//X8X8 INO4+gSM ,8/€XZL SUO 00070
W/EX8L dO1 + 8//X8X8 INO4+gd/A ,8/€XCL SUO 000°0
8//X8X8 IN04+gdM ,8/€XZ.L dUO 000°0
8//X8X8 IN04+q3AA ,8/€XC/L SUO 0000
WWIEXBL O + 8//X8X8 INO4+gSM ,8/€XZL SUO 000°0
W/€X8L dO1L + 8//X8X8 INO4+gdA ,8/€XC. SUO 0009
W/EX8L dO¢ + 8//X8X8 INO4+gd/A ,8/€XC. SUO 0009
W/IEXBL dO¢ + 8//X8X8 INO4+gdSM ,8/€XZL SUO 000°0
WWI€XBL dO¢C + 8//X8X8 IN0O4+gSM ,8/€XZL SUO 000°0
W/EX8L dO¢ + 8//X8X8 INO4+gdA ,8/€XC. SUO 0009
W/EX8L dO1L + 8//X8X8 INO4+gd/A ,8/€XC. SUO 000°9
W/IEXBL dO1 + 8//X8X8 INO4+gdSM ,8/€XZL SUO 000°0
8//X8X8 IN04+q3\ ,8/€XZ/L SUO 0000
8//X8X8 IN04+qdM\ ,8/€XZ . dUO 0009
u8/GX8L dOL +8//X8X8 INOJ+qdM ,8/€XZ.L SUO 0009
u8/GX81 dO| +8//X8X8 INO4+qdM\ ,8/€XZ.L dUO 000°0
u8/GX81 dO¢ +8//X8X8 INO4+q3M\ ,8/€XZ.L dUO 000°0
u8/GX8L dO¢ +8//X8X8 INOJ+qdM ,8/€XZ.L dUO v¥8°0L
u8/GX8L dO¢ +8//X8X8 IN0J4+qdM ,8/GXZ.L dUO ¥¥8°0L
u8/GX81 dO¢ +8//X8X8 INO4+qdM\ ,,8/GXZ.L dUO 000°0
«8/GX81 dO| +8//X8X8 INO4+q3M\ ,,8/GXZ.L dUO 000°0
u8/GX8L dO1 +8//X8X8 IN0J+qdM ,8/GXZ L dUO 000°0
8//X8X8 IN04+gdM ,8/GXZ . dUO 000°0
8//X8X8 IN04+qd\ ,8/GXC/L SUO 0000

uonoag  sayou|

0
601
L0
L0
66
66
c6
c6

~

66
16
16
€l
€l

101
66
66
G6
G6
Z8
c8
19
19
ve
ve
44
44
14
147
0
jo9d

00000
65€8'60L
6G€8'10L
65€8'10L
65€8'66
65£8'66
65€8'C6
65£8°C6
00002
00002
00000
000066
0000°'L6
0000°'L6
0ooo’cl
0ooo’cl
00052
00052
00000
0000201
000566
000566
0000°'G6
0000°'G6
0005¢8
0005¢8
000029
000029
9€06'v¢
9€06'v¢
0000°¢c
0000°¢c
000071
0000'vL
00000
ueds ul
uoljeso| x

sasadoud Uopdag 4 J9pIo Z Hun

000 uedg uibeg
008 ueds pug
000

00¢

000

002

000

¥8'68

000

002

000 uedg uibag
00'8 uedg pug
000

0082

000

0G'S

000

052

000 uedg uibag
052 uedg pug
000

0S¥

000

052l

000

0S°GlL

000

oL'ey

000

06C

000

008

000

00Vl

000 uedg uibag
juswaJiouj

H-35



8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
uy

Jaq

S0¢E'L
S0¢e'}L
906°L
906°}
906°}
906°}
18€°¢
18€°¢C
906°}
906°}
So¢e’}L
S0€'}L
120°¢
120°¢
6v.'¢
ev.'¢
0G€ec
ul

e

8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
8l
uy
tﬂ

s0e'L
o€t
906’}
906’}
906’}
906'L
18€C
1862
906'L
906'L
soe'}
soe't
1202
1202
6v.LC
6v.LC
0Se'E
uy

tu.

g¢clL
g¢clL
g¢clL
g¢L
g¢clL
g¢clL
g¢clL
G¢lL
g¢clL
g¢clL
gclL
g¢L
g¢clL
g¢clL
gclL
g¢L
g¢clL
ul

aemp

G.e0
G.€0
G.€0
G.€0
G.e0
G.€0
G.€0
G.e0
G.e0
G.€0
G.€0
G.€0
G.€0
G.€0
G.€0
G.€0
G.e0
u
gomy

Z 10 z abed

8//X8X8 IN04+qdA ,8/€XCL BUO LEO'C
8//X8X8 IN04+q3\ ,8/€XC/L SUO 0002
u8/GX81dO L+ 8//X8X8 INOJ+gqSM ,8/€XZ.L dUO 000°.L
u8/GX81LdO L+ 8//X8X8 INOJ4+q3M ,8/€XZ.L SUO 000°0
u8/GX81dO L+ 8//X8X8 INOH+QdM ,8/€XZL BUO G298
u8/GX81dO L+ 8//X8X8 INO4+Q3M ,8/€XZ.L BUO G298

2/1X81dO | +.8/GX81dOL+ 8//X8X8 INOJ+QdM ,8/€XZ.L dUO G298
2/1X81dO | +.8/9X8LdOL+ 8//X8X8 INOJ+Q9M ,8/€XZ.L dUO G29'8

u8/GX81dO L+ 8//X8X8 INOH+QdM ,8/€XZL BUO G298
u8/GX81dO L+ 8//X8X8 INOH+Q3M ,8/€XCL BUO G298
8//X8X8 IN04+qdM ,8/€XZ.L dUO G298

8//X8X8 IN04+gdM ,8/€XZ. dUO 000°0

W/IEXBL dO1 + 8//X8X8 INO4+gdSM ,8/€XZL SUO 000°0
WWIEXBL O + 8//X8X8 INO4+gSM ,8/€XZL SUO 000°0
W/EX8L dO¢ + 8//X8X8 INO4+gdA ,8/€XC. SUO 000°0
W/EX8L dO¢ + 8//X8X8 INO4+gd\ ,8/€XC. SUO 000°0

W8/GX8LdI L+ .V/EXBL dDC + 8/.X8X8 INO4+0SAA ,8/€XZL dUO 000°0
uonoag  sayou|

¢l
€
€
0
LLL
g8
g8
144
v
€¢
€¢
Sl
Sl
6

6
L
L

1994

€691°¢l
€e89'e
€€89'¢e
00000
88LLLLL
881.'G8
881.'G8
88LL VY
88LL Yy
88lL.L'¢ce
88l.°€E
0000°GL
0000°GL
00006
00006
00002
00002
ueds ul
uoljeso| x

sasadoud Uopdag 4 J9pIo Z Hun

658
000
8G°¢
000
00°ce
000
00°L¥
000
0011
000
cL8l
000
009
000
00°¢
000
00°2
jusawaiou|

uedg pu3

uedg uibag
uedg pu3

H-36



Girder H Noncomposite.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Broadway South Approach Girder H
Input Filename: Girder H Noncomposite
Output Filename: Girder H Noncomposite.STR
Time:11:00:02

Date:02-14-2017

AASHTO LRFD Code: 7TH Edition

Broadway South Approach Girder H 02-14-2017 11:00:02 STLBRIDGE LRFD Page

--— INPUT ECHO ---
"2DBRIDGE I Girder"
"ENGLISH"
"Broadway South Approach Girder H"
Page 1
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13.521,72.5,72.5,0
18.021,72.5,72.5,0
25.521,72.5,72.5,0
,9.021,18,.95,36
,13.521,18,1.435,36
18.021,18,1.921,36
25.521,18,2.41,36
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Broadway South Approach Girder H 02-14-2017 11:00:02 STLBRIDGE LRFD Page 2
—-—- INPUT ECHO ---

7,18.021,0,.375,36
7,25.521,99999, .375,36

1,7.5,72.5,72.5,0
1,12,72.5,72.5,0
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0
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5,0
5,0
5,0

Page 2
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3,12,18,1.921,36
3,16.5,18,1.435,36
3,36.992,18,.95,36
3,46.992,18,1.315,36
3,85.242,18,1.68,36
3,94.742,18,1.315,36
3,113.242,18,.95,36
3,117.742,18,1.435,36
3,122.242,18,1.921,36
3,129.742,18,2.41,36
4,0,4,2.5,0
4,91.211,4,10.875,0
4,129.742,4,10.875,0
5,0,0,0,0
5,91 211 0,0,0

0,.375,3
5,0,.375,36
992,0,.375,36
-992,0,.375,36
,85.242,0,.375,36

Broadway South Approach Girder H 02-14-2017 11:00:02 STLBRIDGE LRFD Page 3
—-—- INPUT ECHO ---

7,94.742,0,.375,36

7,113.242,0,.375,36

7,117.742,0,.375,36

7,122.242,0,.375,36

7,129.742,99999, .375,36

1,7.5,72.5,72.5,0

1,12,72.5,72.5,0

1,16.5,72.5,72.5,0

1,31.5,72.5,72.5,0

61.5,72.5,72.5,0
.5,0
.5,0

5 .5,0

.5,18,2.41,36

2,18 1. 921,36

6.5,18,1.435,36

1.5,18,.95,36

1.5,18,1.315,36

1.37,18,.95,36

8. 3698,18,1.555,36

I\JNI\JNI\JNI\JI—‘!—‘I—‘!—‘
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Girder H Noncomposite.STR

,72.5,72.5,0

Broadway South Approach Girder H 02-14-2017 11:00:02 STLBRIDGE LRFD Page 4
--- INPUT ECHO ---
1,116.112,72.5,72.5,0
1,123.612,72.5,72.5,0
2,7.5,18,2.045,36
2,14.75,18,1.555,36
2,37,18,.95,36
2,46.5,18,1.315,36
2,77.5,18,1.68,36
2,89,18,1.315,36
2,111.612,18,.95,36
2,116.112,18,1.435,36
2,123.612,18,1.921,36
3,7.5,18,2.045,36
3,14.75,18,1.555,36
3,37,18,.95,36
3,46.5,18,1.315,36
3,77.5,18,1.68,36
3,89,18,1.315,36
3,111.612,18,.95,36
3,116.112,18,1.435,36
3,123.612,18,1.921,36
4,0,4,10.875,0
4,11.326,4,10.875,0
4,123.612,4,2.5,0
5,0,0,0,0
5,11.326,0,0,0
5,123.612,0,0,0
6,0,0,0,0
6,11.326,0,0,0
6,123.612,0,0,0
7,7.5,0,.375,36
7,14.75,0,.375,36
7,37,0,.375,36
7,46.5,0,.375,36
Page 4
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7,77.5,0,.375,36
7,89,0,.375,36
7,111.612,0,.375,36
7,116.112,0,.375,36
7,123.612,99999, .375,36
1,7.5,72.5,72.5,0
1,12,72.5,72.5,0
1,15.435,72.5,72.5,0
2,7.5,18,1.921,36
2,12,18,1.435,36
2,15.435,18,.95,36
3,7.5,18,1.921,36
3,12,18,1.435,36
3,15.435,18,.95,36
4,0,4,5,0
4,15.435,4,2.5,0
5,0,0,0,0

Girder H Noncomposite.STR

Broadway South Approach Girder H 02-14-2017 11:00:02

5,15.435,0,0,0
6,0,0,0,0
6,15.435,0,0,0
7,7.5,0,.375,36
7,12,0,.375,36
7,15.435,99999, .375,36

——— INPUT ECHO ---

Broadway South Approach Girder H 02-14-2017 11:00:02

—-—— INPUT ECHO ---

H-41

STLBRIDGE LRFD Page

STLBRIDGE LRFD Page

5

6


mdierks
Rectangle


--- FATIGUE REPORT ---

All Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --——- TOP FLANGE----- = -————- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 0.00 1.51 1.41 1.38 -1.51 -1.47 -1.41 -1.38
1.2 0.00 2.86 2.67 2.62 -2.86 -2.79 -2.67 -2.62
1.3 0.00 4.08 3.82 3.73 -4.08 -3.98 -3.82 -3.73
1.353 0.00 4.65 4.35 4.25 -4.65 -4.53 -4.35 -4.25
1.354 0.00 3.32 3.06 3.00 -3.32 -3.20 -3.06 -3.00
1.4 0.00 3.67 3.39 3.32 -3.67 -3.53 -3.39 -3.32
Page 17
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mdierks
Rectangle


Girder H Noncomposite.STR

1.5 0.00 4.50 4.15 4.06 -4.50 -4.33 -4.15 -4.06
1.529 0.00 4.68 4.32 4.22 -4.68 -4.50 -4.32 -4.22
1.530 0.00 3.64 3.31 3.24 -3.64 -3.46 -3.31 -3.24
1.6 0.00 3.98 3.62 3.55 -3.98 -3.78 -3.62 -3.55
1.7 0.00 4.29 3.91 3.82 -4.29 -4.08 -3.91 -3.82
1.706 0.00 4.35 3.96 3.88 -4.35 -4.13 -3.96 -3.88
1.707 0.00 3.56 3.20 3.13 -3.56 -3.34 -3.20 -3.13
1.8 0.00 4.33 3.89 3.80 -4.33 -4.06 -3.89 -3.80
1.9 0.00 4.87 4.38 4.28 -4.87 -4.56 -4.38 -4.28
2.0 0.00 5.41 4.86 4.76 -5.41 -5.07 -4.86 -4.76

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Broadway South Approach Girder H 02-14-2017 11:00:03 Page 24
-—-— FATIGUE REPORT ---

All Units: ksi

SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -———- TOP FLANGE----- ~ ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS AT 6T
2.0 0.00 5.41 4.86 4.76 -5.41 -5.07 -4.86 -4.76
2.058 0.00 4.06 3.65 3.57 -4.06 -3.81 -3.65 -3.57
2.058 0.00 4.97 4.53 4.43 -4.97 -4.72 -4.53 -4.43
2.092 0.00 3.99 3.63 3.55 -3.99 -3.79 -3.63 -3.55
2.093 0.00 5.13 4.73 4.63 -5.13 -4.94 -4.73 -4.63
2.1 0.00 4.86 4.48 4.38 -4.86 -4.67 -4.48 -4.38
2.127 0.00 4.18 3.85 3.77 -4.18 -4.02 -3.85 -3.77
2.127 0.00 5.86 5.47 5.36 -5.86 -5.71 -5.47 -5.36
2.2 0.00 3.30 3.08 3.02 3.30 3.22 3.08 3.02
2.285 0.00 -4.03 -3.76 -3.68 4.03 3.92 3.76 3.68
2.285 0.00 -3.09 -2.86 -2.80 3.09 2.98 2.86 2.80
2.3 0.00 -3.19 -2.95 -2.88 3.19 3.07 2.95 2.88
2.362 0.00 -4.76 -4.40 -4.31 4.76 4.59 4.40 4.31
2.362 0.00 -3.86 -3.54 -3.46 3.86 3.69 3.54 3.46
2.4 0.00 -4.64 -4.25 -4.16 4.64 4.43 4.25 4.16
2.5 0.00 -6.00 -5.50 -5.38 6.00 5.73 5.50 5.38
2.6 0.00 -6.38 -5.85 -5.72 6.38 6.10 5.85 5.72
2.657 0.00 6.24 5.71 5.59 6.24 5.96 5.71 5.59
2.657 0.00 7.69 7.11 6.96 7.69 7.42 7.11 6.96
2.7 0.00 7.56 6.99 6.84 7.56 7.29 6.99 6.84
2.730 0.00 7.19 6.65 6.51 7.19 6.94 6.65 6.51
2.730 0.00 9.37 8.75 8.56 9.37 9.13 8.75 8.56
2.8 0.00 8.25 7.71 7.54 8.25 8.04 7.71 7.54
2.873 0.00 6.65 6.22 6.08 6.65 6.48 6.22 6.08
2.873 0.00 4.74 4.37 4.28 4.74 4.56 4.37 4.28
2.9 0.00 4.32 3.98 3.89 -4.32 -4.15 -3.98 -3.89
2.907 0.00 4.44 4.10 4.01 -4.44 -4.28 -4.10 -4.01
2.908 0.00 3.45 3.14 3.07 -3.45 -3.28 -3.14 -3.07
2.942 0.00 3.92 3.57 3.49 -3.92 -3.72 -3.57 -3.49
2.942 0.00 3.20 2.87 2.81 -3.20 -3.00 -2.87 -2.81
3.0 0.00 3.83 3.44 3.37 -3.83 -3.59 -3.44 -3.37
Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
Broadway South Approach Girder H 02-14-2017 11:00:03 Page 25
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Girder H Noncomposite.STR

--- FATIGUE REPORT ---

All Units: ksi

Max stress range, top & bottom
flange

@ Ext: 9.97 ksi * 1.13 = 11.27 ksi
@ 4T:9.31 ksi *1.13 = 10.52 ksi

SPAN 3 _ FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR ————- TOP FLANGE-————  ———en BOTTOM FLANGE-———-—
LOCA  RANGE EXT 4T 6T EXT  INS 4T 6T
3.0 0.00 3.83 3.44 3.37 ~3.83 -3.50 -3.44 -3.37
3.078 0.00 3.49 3.14 3.07 _3.49 -3.27 -3.14 -3.07
3.078 0.00 4.28 3.89 3.81 _4.28 -4.06 -3.89 -3.81
3.1 0.00 4.16 3.79 3.71 _4.16 -3.95 -3.79 -3.71
3.125 0.00 4.31 3.93 3.84 _4.31 -4.09 -3.93 -3.84
3.125 0.00 5.56 5.12 5.01 _5.56 -5.35 -5.12 -5.01
3.172 0.00 5.92 5.46 5.34 _5.92 -5.70 -5.46 -5.34
3.172 0.00 8.31 7.77 7.60 _8.31 -8.10 -7.77 -7.60
3.2 0.00 8.62 8.05 7.88 8.62 8.40 8.05 7.88
3.3 0.00 _9.838 9 9.03 Q.88 9.62 O 9.03
3.328 0.00 9.11 9.71 9.11
3.329 0.00 7.6 07 6.92 55~ 7.38 ~7.07 6.92
3.4 0.00 7.82 7.24 7.08 7.82 7.55 7.24 7.08
3.5 0.00 7.29 6.75 6.60 7.20 7.04 6.75 6.60
3.6 0.00 7.36 6.81 6.66 7.36 7.11 6.81 6.66
3.641 0.00 7.21 6.67 6.53 721 6.96 6.67 6.53
3.642 0.00 9.40 8.78 8.59 9.40 9.16 8.78 8.59
3.7 0.00 9.13 8.52 8.34 9.13 8.89 8.52 8.34
3.8 0.00 7.73 7.22 7.07 7.73 7.53 7.22 7.07
3.849 0.00 7.11 6.64 6.50 7.11 6.93 6.64 6.50
3.849 0.00 4.73 4.34 4.25 4.73 4.53 4.34 4.25
3.9 0.00 4.29 3.94 3.86 _4.29 -4.11 -3.94 -3.86
3.922 0.00 4.45 4.09 4.00 _4.45 -4.26 -4.09 -4.00
3.922 0.00 3.50 3.18 3.11 _3.50 -3.31 -3.18 -3.11
4.0 0.00 3.95 3.58 3.50 ~3.95 -3.74 -3.58 -3.50

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Broadway South Approach Girder H 02-14-2017 11:00:03 Page 26

--- FATIGUE REPORT ---

All Units: ksi

SPAN 4 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE-----  ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
4.0 0.00 3.95 3.58 3.50 -3.95 -3.74 -3.58 -3.50
4.061 0.00 3.54 3.21 3.14 -3.54 -3.35 -3.21 -3.14
4.061 0.00 4.50 4.14 4.05 -4.50 -4.32 -4.14 -4.05
4.1 0.00 4.17 3.83 3.75 -4.17 -4.00 -3.83 -3.75
4.119 0.00 4.37 4.02 3.93 4.37 4.19 4.02 3.93
4.119 0.00 6.57 6.14 6.01 6.57 6.40 6.14 6.01
4.2 0.00 7.8 7.33 7.17 7.85 7.65 7.33 7.17
4.299 0.00 9.13 8.53 8.34 9.13 8.89 8.53 8.34
4.299 0.00 7.00 6.48 6.34 7.00 6.76 6.48 6.34
Page 19
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mdierks
Rectangle

mdierks
Text Box
Max stress range, top & bottom flange
@ Ext: 9.97 ksi * 1.13 = 11.27 ksi
@ 4T: 9.31 ksi * 1.13 = 10.52 ksi

mdierks
Rectangle

mdierks
Rectangle

mdierks
Rectangle


Girder H Noncomposite.STR

4.3 0.00 7.01 6.48 6.34 7.01 6.76 6.48 6.34
4.376 0.00 7.00 6.47 6.33 7.00 6.75 6.47 6.33
4_.376 0.00 5.67 5.20 5.09 5.67 5.42 5.20 5.09
4.4 0.00 -5.67 -5.19 -5.08 5.67 5.42 5.19 5.08
4.5 0.00 -5.17 -4.74 -4.64 5.17 4.95 4.74 4.64
4.6 0.00 -3.80 -3.49 -3.41 3.80 3.64 3.49 3.41
4.627 0.00 -3.39 -3.11 -3.04 3.39 3.24 3.11 3.04
4.627 0.00 -4.18 -3.87 -3.78 4.18 4.03 3.87 3.78
4.7 0.00 -2.81 -2.60 -2.54 2.81 2.71 2.60 2.54
4.720 0.00 -2.72 -2.51 -2.46 2.72 2.62 2.51 2.46
4.720 0.00 -3.54 -3.31 -3.24 3.54 3.45 3.31 3.24
4.8 0.00 3.08 2.88 2.82 3.08 3.00 2.88 2.82
4.9 0.00 5.05 4.72 4.62 -5.05 -4.92 -4.72 -4.62
4.903 0.00 5.22 4.88 4.77 -5.22 -5.09 -4.88 -4.77
4._903 0.00 3.73 3.44 3.36 -3.73 -3.59 -3.44 -3.36
4.939 0.00 5.28 4.87 4.77 -5.28 -5.08 -4.87 -4.77
4.939 0.00 4.10 3.74 3.66 -4.10 -3.90 -3.74 -3.66
5.0 0.00 6.12 5.57 5.45 -6.12 -5.81 -5.57 -5.45

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Broadway South Approach Girder H 02-14-2017 11:00:03 Page 27
-—-— FATIGUE REPORT ---

All Units: ksi

SPAN 5 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----—- = —-———- BOTTOM FLANGE-----

LOCA  RANGE EXT AT 6T EXT INS 4T 6T
5.0 0.00 6.12 5.57 5.45 -6.12 -5.81 -5.57 -5.45
5.1 0.00 5.51 5.01 4.90 -5.51 -5.23 -5.01 -4.90
5.2 0.00 4.90 4.46 4.36 -4.90 -4.65 -4.46 -4.36
5.3 0.00 4.29 3.90 3.82 -4.29 -4.07 -3.90 -3.82
5.4 0.00 3.67 3.34 3.27 -3.67 -3.48 -3.34 -3.27
5.485 0.00 3.15 2.86 2.80 -3.15 -2.99 -2.86 -2.80
5.487 0.00 4.04 3.73 3.65 -4.04 -3.89 -3.73 -3.65
5.5 0.00 3.94 3.63 3.55 -3.94 -3.79 -3.63 -3.55
5.6 0.00 3.16 2.91 2.85 -3.16 -3.04 -2.91 -2.85
5.7 0.00 2.37 2.18 2.14 -2.37 -2.28 -2.18 -2.14
5.777 0.00 1.79 1.65 1.62 -1.79 -1.72 -1.65 -1.62
5.778 0.00 2.50 2.34 2.29 -2.50 -2.44 -2.34 -2.29
5.8 0.00 2.27 2.12 2.08 -2.27 -2.21 -2.12 -2.08
5.9 0.00 1.17 1.09 1.07 -1.17 -1.14 -1.09 -1.07
6.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
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Girder H Fully Composite.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Broadway South Approach Girder H

Input Filename: Girder H Fully Composite
Output Filename: Girder H Fully Composite.STR
Time:11:06:16

Date:02-14-2017

AASHTO LRFD Code: 7TH Edition

Broadway South Approach Girder H 02-14-2017 11:06:16 STLBRIDGE LRFD Page

--— INPUT ECHO ---
"2DBRIDGE I Girder"
"ENGLISH"
"Broadway South Approach Girder H"
Page 1
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Girder H Fully Composite.STR
"“"LRFD v61"
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9.021,72.5,72.5,0
13.521,72.5,72.5,0
18.021,72.5,72.5,0
25.521,72.5,72.5,0
,9.021,18,.95,36
,13.521,18,1.435,36
18.021,18,1.921,36
25.521,18,2.41,36
9.021,18,.95,36
13.521,18,1.435,36
8.021,18,1.921,36
5.521,18,2.41,36
4,2.5,0
21,4,5,0
k] ,0,0
5.521,0,0,0
0
2

,0

1,0,0,0
1,0,.375,36
521,0,.375,36
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Broadway South Approach Girder H 02-14-2017 11:06:16 STLBRIDGE LRFD Page 2
—-—- INPUT ECHO ---

7,18.021,0,.375,36
7,25.521,99999, .375,36

1,7.5,72.5,72.5,0
1,12,72.5,72.5,0
1,16.5,72.5,72.5,0
1,36.992,72.5,72.5
1,46.992,72.5,72.5
1,85.242,72.5,72.5
1,94.742,72.5,72.5
1,113.242,72.5,72.
1,117.742,72.5,72.
1,122.242,72.5,72.

2.

0
0
0
0
1.129.742.72.5.72.5.

5,0
5,0
5,0
5,0
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Girder H Fully Composite.STR
2,7.5,18,2.41,36
2,12,18,1.921,36
2,16.5,18,1.435,36
2,36.992,18,.95,36
2,46.992,18,1.315,36
2,85.242,18,1.68,36
2,94.742,18,1.315,36
2,113.242,18,.95,36
2,117.742,18,1.435,36
2,122.242,18,1.921,36
2,129.742,18,2.41,36
3,7.5,18,2.41,36
3,12,18,1.921,36
3,16.5,18,1.435,36
3,36.992,18,.95,36
3,46.992,18,1.315,36
3,85.242,18,1.68,36
3,94.742,18,1.315,36
3,113.242,18,.95,36
3,117.742,18,1.435,36
3,122.242,18,1.921,36
3,129.742,18,2.41,36
4,0,4,2.5,0
4,91.211,4,10.875,0
4,129.742,4,10.875,0
5,0,0,0,0
5,91 211 0,0,0

Broadway South Approach Girder H 02-14-2017 11:06:16 STLBRIDGE LRFD Page 3
—-—- INPUT ECHO ---

7,94.742,0,.375,36
7,113.242,0,.375,36
7,117.742,0,.375,36
7,122.242,0,.375,36
7,129.742,99999, .375,36

1,7.5,72.5,72.5,0

1,12,72.5,72.5,0

1,16.5,72.5,72.5,0

1,31.5,72.5,72. 5,0
,0
.5,0
.5,0
5 .5,0
.5,18,2.41,36
2,18 1. 921,36
6.5,18,1.435,36
1.5,18,.95,36
1.5,18,1.315,36
1.37,18,.95,36
8.37,18,1.555,36
5.87,18,2.045,36
.5,18,2.41,36
2,18,1_921,36

(AJ(AJNI\JNI\JNI\JNI\JI—‘I—‘I—‘I—‘
H\JOCDCDCDOOI—‘H\J@CDCD
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Broadway South Approach Girder H 02-14-2017 11:06:16 STLBRIDGE LRFD Page 4
--- INPUT ECHO ---
1,116.112,72.5,72.5,0
1,123.612,72.5,72.5,0
2,7.5,18,2.045,36
2,14.75,18,1.555,36
2,37,18,.95,36
2,46.5,18,1.315,36
2,77.5,18,1.68,36
2,89,18,1.315,36
2,111.612,18,.95,36
2,116.112,18,1.435,36
2,123.612,18,1.921,36
3,7.5,18,2.045,36
3,14.75,18,1.555,36
3,37,18,.95,36
3,46.5,18,1.315,36
3,77.5,18,1.68,36
3,89,18,1.315,36
3,111.612,18,.95,36
3,116.112,18,1.435,36
3,123.612,18,1.921,36
4,0,4,10.875,0
4,11.326,4,10.875,0
4,123.612,4,2.5,0
5,0,0,0,0
5,11.326,0,0,0
5,123.612,0,0,0
6,0,0,0,0
6,11.326,0,0,0
6,123.612,0,0,0
7,7.5,0,.375,36
7,14.75,0,.375,36
7,37,0,.375,36
7,46.5,0,.375,36
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7,77.5,0,.375,36
7,89,0,.375,36
7,111.612,0,.375,36
7,116.112,0,.375,36
7,123.612,99999, .375,36
1,7.5,72.5,72.5,0
1,12,72.5,72.5,0
1,15.435,72.5,72.5,0
2,7.5,18,1.921,36
2,12,18,1.435,36
2,15.435,18,.95,36
3,7.5,18,1.921,36
3,12,18,1.435,36
3,15.435,18,.95,36
4,0,4,5,0
4,15.435,4,2.5,0
5,0,0,0,0

Girder H Fully Composite.STR

Broadway South Approach Girder H 02-14-2017 11:06:16

5,15.435,0,0,0
6,0,0,0,0
6,15.435,0,0,0
7,7.5,0,.375,36
7,12,0,.375,36
7,15.435,99999, .375,36

——— INPUT ECHO ---

Broadway South Approach Girder H 02-14-2017 11:06:16

—-—— INPUT ECHO ---

H-50

STLBRIDGE LRFD Page

STLBRIDGE LRFD Page

5

6


mdierks
Rectangle


--- FATIGUE REPORT ---

All Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --——- TOP FLANGE----- = -————- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 1.22 1.18 1.10 1.07 -1.39 -1.36 -1.31 -1.28
1.2 2.36 2.29 2.13 2.08 -2.66 -2.60 -2.50 -2.45
1.3 3.42 3.32 3.09 3.02 -3.80 -3.71 -3.56 -3.49
1.353 3.95 3.84 3.57 3.48 -4.34 -4.23 -4.07 -3.98
1.354 2.86 2.82 2.59 2.53 -3.13 -3.01 -2.90 -2.84
1.4 3.19 3.14 2.88 2.81 -3.46 -3.34 -3.21 -3.14
Page 17
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mdierks
Rectangle


Girder H Fully Composite.STR

1.5 3.93 3.87 3.55 3.47 -4.21 -4.05 -3.89 -3.81
1.529 4.09 4.03 3.70 3.62 -4.37 -4.21 -4.04 -3.96
1.530 3.19 3.18 2.89 2.82 -3.41 -3.24 -3.11 -3.05
1.6 3.49 3.48 3.16 3.09 -3.70 -3.52 -3.38 -3.31
1.7 3.82 3.81 3.46 3.38 -4.05 -3.85 -3.70 -3.62
1.706 3.86 3.85 3.50 3.42 -4.10 -3.90 -3.74 -3.67
1.707 3.15 3.19 2.85 2.79 -3.36 -3.16 -3.03 -2.97
1.8 3.77 3.82 3.42 3.34 -4.03 -3.79 -3.63 -3.56
1.9 4.24 4.28 3.84 3.75 -4.53 -4.26 -4.08 -4.00
2.0 4.71 4.76 4.27 4.17 -5.04 -4.73 -4.54 -4.45

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Broadway South Approach Girder H 02-14-2017 11:06:18 Page 24
-—-— FATIGUE REPORT ---

All Units: ksi

SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -———- TOP FLANGE----- ~ ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS AT 6T
2.0 4.78 4.83 4.33 4.23 -5.05 -4.74 -4.55 -4.45
2.058 3.51 3.55 3.18 3.11 -3.74 -3.52 -3.38 -3.30
2.058 4.31 4.30 3.90 3.82 -4.57 -4.35 -4.17 -4.09
2.092 3.38 3.38 3.06 3.00 -3.62 -3.44 -3.30 -3.24
2.093 4.34 4.28 3.93 3.84 -4.63 -4.46 -4.29 -4.20
2.1 4.09 4.02 3.70 3.61 -4.37 -4.21 -4.04 -3.96
2.127 3.43 3.38 3.10 3.03 -3.76 -3.63 -3.48 -3.41
2.127 4.74 4.60 4.28 4.18 -5.22 -5.09 -4.89 -4.80
2.2 2.20 2.13 1.96 1.91 2.91 2.85 2.75 2.69
2.285 -1.95 -1.87 -1.69 -1.63 3.71 3.63 3.52 3.47
2.285 -1.69 -1.64 -1.47 -1.43 2.94 2.86 2.77 2.73
2.3 -1.66 -1.62 -1.45 -1.40 3.06 2.98 2.88 2.84
2.362 -2.49 -2.42 -2.16 -2.10 4.48 4.36 4.22 4.16
2.362 -2.21 -2.18 -1.93 -1.88 3.72 3.59 3.47 3.42
2.4 -2.63 -2.60 -2.30 -2.23 4.43 4.28 4.14 4.07
2.5 -3.36 -3.32 -2.94 -2.85 5.64 5.44 5.26 5.17
2.6 -3.61 -3.57 -3.17 -3.08 5.93 5.72 5.54 5.44
2.657 -3.61 -3.57 -3.18 -3.09 5.82 5.61 5.43 5.33
2.657 -4.19 -4.08 -3.67 -3.56 7.04 6.85 6.62 6.51
2.7 -4.22 -4.12 -3.70 -3.59 6.94 6.75 6.53 6.42
2.730 4.17 4.07 3.67 3.57 6.60 6.42 6.20 6.10
2.730 5.09 4.90 4.47 4.33 8.38 8.21 7.94 7.81
2.8 5.06 4.89 4.48 4.36 7.43 7.27 7.02 6.90
2.873 4.89 4.73 4.38 4.27 6.14 6.00 5.78 5.67
2.873 3.58 3.52 3.21 3.13 4.45 4.30 4.14 4.06
2.9 3.49 3.44 3.14 3.07 -4.09 -3.94 -3.79 -3.72
2.907 3.64 3.58 3.28 3.20 -4.23 -4.08 -3.92 -3.85
2.908 2.86 2.85 2.58 2.52 -3.31 -3.15 -3.03 -2.97
2.942 3.38 3.38 3.05 2.98 -3.81 -3.63 -3.49 -3.42
2.942 2.77 2.80 2.50 2.44 -3.13 -2.94 -2.83 -2.77
3.0 3.47 3.51 3.14 3.07 -3.81 -3.58 -3.44 -3.37
Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
Broadway South Approach Girder H 02-14-2017 11:06:18 Page 25
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All Units: ksi

Girder H Fully Composite.STR

--- FATIGUE REPORT ---

Max stress range, top flange
@ Ext: 6.39 ksi * 1.13 = 7.22 ksi
@ 4T:5.91 ksi *1.13 = 6.68 ksi

Max stress range, bottom flange
@ Ext: 9.26 ksi * 1.13 = 10.46 ksi

SPAN 3 _ FATIGUE STRESS RANGE (ksi) - . T -
(EXT - EXTREME FIBER, 4T=4*tw, 67=6+tw) |G 4T 875ksi"1.13=9.89ksi
REBAR —-——- TOP FLANGE----—  —mmme BOTTOM FLANGE---—-
LOCA  RANGE EXT 4T 6T EXT  INS 4T 6T
3.0 3.47 3.51 3.14 3.07 3.81 —3.58 -3.44 -3.37
3.078 3.16 3.20 2.86 2.79 350 -3.29 -3.16 -3.09
3.078 3.88 3.87 3.50 3.42 _4.27 -4.06 -3.90 -3.82
3.1 3.77 3.76 3.41 3.33 ~416 -3.96 -3.81 -3.73
3125 3.78 3.77 3.41 3.33 _4.30 -4.10 -3.94 -3.86
3125 4.83 4.75 4.36 4.25 _5.50 -5.31 -5.10 -5.00
3172 4.81 4 4 4221 _5.82 -5.62 -5.41 -5.31
3172  6.59 5.77 _8.04 -7.85 -7.56 -7.42
3.2 6.53 6. B~ 5.69 828 8.09 7.80 7.65
3.3 6.32 6.10 5.60 5.44 0 9.03 8 8.56
3.328 6.17 5.95 5.45 5.30 9.06 8.60
3.329 4.97 4.86 4.41 4.29 : 7.05 ©B8I 6.69
3.4 4772 461 4.17 4.05 7135  7.14 6.90 6.78
3.5 4709 3.99 3.58 3.48 6.79 6.60 6.38 6.28
3.6 427 4.17 3.75 3.64 6.91 6.71 6.49 6.38
3.641 4.36 4.26 3.85 3.74 6.81 6.62 6.40 6.29
3642 5.34 5.15 4.69 4.56 8.65 8.47 8.19 8.05
3.7 5.56 5.37 4.91 4.77 849 8.32 8.04 7.90
3.8 5.63 5.45 5.02 4.89 741 7.25 6.99 6.86
3.849 5.67 5.50 5.00 4.97 -6.92 -6.76 -6.51 -6.39
3.849 3.88 3.83 3.49 3.40 _4.69 -4.52 -4.35 -4.26
3.9 3.85 3.80 3.47 3.39 _4.31 -4.14 -3.98 -3.90
3022 397 3.92 3.58 3.50 _4.45 -4.28 -4.11 -4.03
3022 3.14 3.14 2.83 2.77 352 -3.34 -3.21 -3.15
4.0 349 3.49 3.15 3.08 392 -3.73 -3.58 -3.51

Note: For locations which do not experience tensile stresses

the fatigue stress range iIs output as a negative number.

Broadway South Approach Girder H 02-14-2017 11:06:18 Page 26
--— FATIGUE REPORT ---

All Units: ksi

SPAN 4 - FATIGUE STRESS RANGE (ksi) -

(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE-----  ————- BOTTOM FLANGE-----

LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
4.0 3.49 3.49 3.15 3.08 -3.92 -3.73 -3.58 -3.51
4.061 2.98 2.99 2.69 2.63 -3.42 -3.25 -3.12 -3.06
4.061 3.76 3.72 3.39 3.31 -4.32 -4.15 -3.99 -3.91
4.1 3.34 3.30 3.01 2.94 -3.90 -3.75 -3.61 -3.54
4.119 3.37 3.33 3.03 2.96 4.08 3.93 3.78 3.71
4.119 4.92 4.77 4.42 4.31 6.02 5.88 5.66 5.55
4.2 4.94 4.77 4.38 4.27 7.06 6.90 6.67 6.55
4.299 -5.02 -4.84 -4.42 -4.28 8.11 7.94 7.68 7.55
4.299 -4.13 -4.03 -3.64 -3.54 6.39 6.21 6.00 5.90
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mdierks
Rectangle
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Rectangle

mdierks
Rectangle

mdierks
Text Box
Max stress range, top flange
@ Ext: 6.39 ksi * 1.13 = 7.22 ksi
@ 4T: 5.91 ksi * 1.13 = 6.68 ksi

Max stress range, bottom flange
@ Ext: 9.26 ksi * 1.13 = 10.46 ksi
@ 4T: 8.75 ksi * 1.13 = 9.89 ksi


Girder H Fully Composite.STR

4.3 -4.13 -4.03 -3.64 -3.54 6.40 6.21 6.01 5.90
4.376 -3.98 -3.88 -3.50 -3.40 6.40 6.22 6.02 5.91
4.376 -3.43 -3.39 -3.03 -2.94 5.29 5.10 4.92 4.84
4.4 -3.40 -3.37 -3.00 -2.92 5.29 5.10 4.93 4.84
4.5 -3.05 -3.02 -2.69 -2.61 4.86 4.69 4.53 4.46
4.6 -2.25 -2.22 -1.98 -1.92 3.63 3.50 3.39 3.33
4.627 -2.00 -1.98 -1.76 -1.71 3.25 3.13 3.03 2.98
4.627 -2.27 -2.21 -1.98 -1.92 3.92 3.81 3.69 3.62
4.7 -1.47 -1.43 -1.28 -1.24 2.64 2.57 2.49 2.45
4.720 -1.53 -1.49 -1.34 -1.30 2.55 2.48 2.40 2.36
4.720 -1.78 -1.71 -1.55 -1.50 3.21 3.15 3.05 3.00
4.8 2.17 2.10 1.94 1.89 2.77r 2.71 2.61 2.56
4.9 4.47 4.34 4.04 3.94 -4.82 -4.70 -4.52 -4.43
4.903 4.62 4.48 4.17 4.08 -4.98 -4.86 -4.67 -4.57
4.903 3.33 3.28 3.01 2.94 -3.59 -3.45 -3.32 -3.25
4,939 4.70 4.62 4.25 4.15 -5.00 -4.82 -4.63 -4.53
4,939 3.66 3.65 3.31 3.24 -3.91 -3.72 -3.57 -3.49
5.0 5.44 5.43 4.93 4.82 -5.76 -5.48 -5.26 -5.15
Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
Broadway South Approach Girder H 02-14-2017 11:06:18 Page 27
-—-— FATIGUE REPORT ---
All Units: ksi
SPAN 5 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -———- TOP FLANGE----- ~ ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS AT 6T
5.0 5.35 5.34 4.84 4.73 -5.74 -5.46 -5.25 -5.14
5.1 4.82 4.81 4.37 4.27 -5.17 -4.92 -4.72 -4.63
5.2 4.30 4.29 3.89 3.80 -4.60 -4.38 -4.20 -4.11
5.3 3.76 3.75 3.40 3.33 -4.02 -3.82 -3.67 -3.60
5.4 3.23 3.22 2.92 2.86 -3.45 -3.28 -3.15 -3.08
5.485 2.77 2.77 2.51 2.46 -2.96 -2.82 -2.70 -2.65
5.487 3.56 3.50 3.22 3.15 -3.79 -3.65 -3.50 -3.43
5.5 3.47 3.41 3.14 3.07 -3.69 -3.55 -3.41 -3.34
5.6 2.78 2.74 2.52 2.46 -2.95 -2.84 -2.73 -2.67
5.7 2.11 2.08 1.91 1.87 -2.25 -2.16 -2.08 -2.04
5.777 1.59 1.57 1.44 1.41 -1.71 -1.64 -1.58 -1.55
5.778 2.20 2.14 1.99 1.94 -2.36 -2.30 -2.21 -2.17
5.8 1.99 1.93 1.80 1.76 -2.14 -2.09 -2.01 -1.97
5.9 1.01 0.98 0.91 0.89 -1.10 -1.07 -1.03 -1.01
6.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
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GIRDER G NONCOMPOSITE.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE

Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Broadway Bridge South Approach Girder G
Input Filename: GIRDER G NONCOMPOSITE

output Filename: GIRDER G NONCOMPOSITE.STR
Time:09:44:26

Date:02-20-2017

AASHTO LRFD Code: 7TH Edition

£
Broadway Bridge South Approach Girder G 02-20-2017 09:44:26 STLBRIDGE LRFD
Page 1
--- INPUT ECHO ---
"2DBRIDGE I Girder"
"ENGLISH"
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GIRDER G NONCOMPOSITE.STR
"Broadway Bridge South Approach Girder G"
"LRFD v61"
0
3,"HL93",8,"0",0,0 ,0,0
3000,150,6.5,2,2.5 5,29000,9.1,27.3

1,10,0,1.5,1.25

1.5

Nw = s & s w @ =
P e e TUTUIe - -
C R

e
OQWO:* ONRFRFWNNNORO

e D
OQWONONOR- « « BRO

- Now

16.237,72.5,72.5,0
28.237,72.5,72.5,0
81.237,72.5,72.5,0
93.237,72.5,72.5,0
,114.237,72.5,72.5,0
,119.237,72.5,72.5,0
1,127.237,72.5,72.5,0
2,16.237,18,1.125,36
2,28.237,18,1.73,36
2,81.237,18,1.958,36
2,93.237,18,1.73,36
2,114.237,18,1.125,36
2,119.237,18,1.85,36
2,127.237,18,2.335,36
3,16.237,18,1.125,36
3,28.237,18,1.73,36
3,81.237,18,1.958,36
3,93.237,18,1.73,36
3,114.237,18,1.125,36
3,119.237,18,1.85,36
3,127.237,18,2.335,36
4,0,2.5,2.5,0
4,105.107,10.875,10.875,0
4,127.237,10.875,10.875,0

PFRRRPRRPOOO0O0OO0OROWVORARRREHORO

£
Broadway Bridge South Approach Girder G 02-20-2017 09:44:26 STLBRIDGE LRFD
Page 2

--- INPUT ECHO ---

5,0,0,0,0

5,105.107,0,0,0

5,127.237,0,0,0

6,0,0,0,0

6,105.107,0,0,0

6,127.237,0,0,0

7,16.237,0,.375,36

7,28.237,0,.375,36

7,81.237,0,.375,36

7,93.237,0,.375,36

7,114.237,0,.375,36
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GIRDER G NONCOMPOSITE.STR

7,119.237,0,.375,36

7,127.237,99999, .375,36

1,8,72.5,72.5,0

1,13,72.5,72.5,0

1,81.427,72.5,72.5,0

1,86.427,72.5,72.5,0

1,94.427,72.5,72.5,0

,10 875 10. 875, .0
4.427, 10. 875, 10. 875,0

427 O 375 36

4. 427,99999,.375,36
,72.5,72.5,0
12.599,72.5,72.5,0
32,72.5,72.5,0
1,44,72.5,72.5,0
1,97,72.5,72.5,0
1,109,72.5,72.5,0
1,123.331,72.5,72.5,0
2,8,18,2.335,36
2,12.599,18,1.85,36
2,32,18,1.125,36
2,44,18,1.73,36

RRRNNNNNoOoOO v DWW

£
Broadway Bridge South Approach Girder G 02-20-2017 09:44:26 STLBRIDGE LRFD
Page 3

2,97,18,1.958,36
2,109,18,1.73,36
2,123.331,18,1.125,36
3,8,18,2.335,36
3,12.599,18,1.85,36
3,32,18,1.125,36
3,44,18,1.73,36
3,97,18,1.958,36
3,109,18,1.73,36
3,123.331,18,1.125,36
4,0,10.875,10.875,0
4,20.672,10.875,10.875,0

--- INPUT ECHO ---

Noooviviuih
ORNORNOR
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GIRDER G NONCOMPOSITE.STR

7,12.599,0,.375,36
7,32,0,.375,36
7,44,0,.375,36
7,97,0,.375,36
7,109,0,.375,36
7,123.331,99999, .375,36
£

Broadway Bridge South Approach Girder G 02-20-2017 09:44:26 STLBRIDGE LRFD
Page 4

--- INPUT ECHO ---
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mdierks
Rectangle


--- FATIGUE REPORT ---

Al1T Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6%*tw)
REBAR ----- TOP FLANGE----- ~ ----- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 0.00 -2.73 -2.54 -2.48 2.73 2.65 2.54 2.48
1.128 0.00 -3.36 -3.13 -3.06 3.36 3.26 3.13 3.06
1.128 0.00 -2.34 -2.14 -2.09 2.34 2.23 2.14  2.09
1.2 0.00 -3.49 -3.19 -3.13 3.49 3.33 3.19 3.13
1.222 0.00 -3.77 -3.45 -3.37 3.77 3.60 3.45 3.37
1.222 0.00 -3.38 -3.08 -3.01 3.38 3.21  3.08 3.01
1.3 0.00 -4.27 -3.89 -3.80 4.27 4.05 3.89 3.80
1.4 0.00 -5.01 -4.56 -4.46 5.01 4.76 4.56 4.46
1.5 0.00 -5.18 -4.71 -4.61 5.18 4.91 4.71 4.6l
1.6 0.00 -4.96 -4.51 -4.41 4.96 4.70 4.51 4.41
1.638 0.00 -4.71 -4.28 -4.19 4.71 4.47 4.28 4.19
1.639 0.00 -5.25 -4.81 -4.70 5.25 5.01 4.81 4.70
1.7 0.00 -4.81 -4.40 -4.31 4.81 4.59 4.40 4.31
1.733 0.00 4.51 4.12 4.03 4.51 4.30 4.12 4.03
1.733 0.00 6.49 6.03 5.90 6.49 6.29 6.03 5.90
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GIRDER G NONCOMPOSITE.STR

1.8 0.00 5.58 5.19 5. . 5.41 5.19 5.08
1.898 0.00 3.94 3.66 3.58 -3.94 -3.82 -3.66 -3.58
1.898 0.00 2.58 2.35 2.30 -2.58 -2.45 -2.35 -2.30
1.9 0.00 2.55 2.33 2.28 -2.55 -2.43 -2.33 -2.28
1.937 0.00 3.19 2.91 2.84 -3.19 -3.03 -2.91 -2.84
1.937 0.00 2.59 2.33 2.28 -2.59 -2.43 -2.33 -2.28
2.0 0.00 3.46 3.12 3.05 -3.46 -3.25 -3.12 -3.05

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Broadway Bridge South Approach Girder G
02-20-2017 09:44:27 Page 16

--- FATIGUE REPORT ---

Max stress range, top & bottom flange
. . @ Ext: 7.32 ksi *1.13 = 8.27 ksi
ATl Units: ksi @ 4T: 6.81 ksi * 1.13 = 7.70 ksi

SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6%*tw)

REBAR ----- TOP FLANGE-----  ----- BOTTOM FLANGE-----

LOCA RANGE EXT 4T 6T EXT INS 4T 6T
2.0 0.00 3.46 3.12 3.05 -3.46 -3.25 -3.12 -3.05
2.085 0.00 3.09 2.79 2.73 -3.09 -2.91 -2.79 =-2.73
2.085 0.00 3.81 3.47 3.40 -3.81 -3.62 -3.47 -3.40
2.1 0.00 3.73 3.40 3.33 -3.73 -3.55 -3.40 -3.33
2.138 0.00 3.89 3.55 3.47 -3.89 -3.70 -3.55 -3.47
2.138 0.00 5.94 5.52 5.41 -5.94 -5.76 -5.52 -5.41
2.2 0.00 6.36 5.91 5.78 -6.36 -6.16 -5.91 -5.78
2.3 0.00 I7 08 " 6.58 | 6.44 08 6.87 6.44
2.4 0.00 7.32 6.81 6.66 -7.32 7.10 -6.81 6.66
2.5 0.00 ©.380 0.32 6.18 5. 30 6.59 P 6.18
2.6 0.00 7.21 6.70 6.56 7.21 6.99 6.70 6.56
2.7 0.00 6.91 6.42 6.29 6.91 6.70 6.42 6.29
2.8 0.00 6.12 5.69 5.57 -6.12 -5.94 -5.69 -5.57
2.862 0.00 5.69 5.29 5.18 -5.69 -5.52 -5.29 -5.18
2.862 0.00 3.73 3.40 3.33 -3.73 -3.55 -3.40 -3.33
2.9 0.00 3.56 3.24 3.17 -3.56 -3.38 -3.24 -3.17
2.915 0.00 3.65 3.32 3.25 -3.65 -3.47 -3.32 -3.25
2.915 0.00 2.96 2.67 2.61 -2.96 -2.78 -2.67 =-2.61
3.0 0.00 3.37 3.03 2.97 -3.37 -3.17 -3.03 -2.97

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Broadway Bridge South Approach Girder G
02-20-2017 09:44:27 Page 17

--- FATIGUE REPORT ---

AlTl Units: ksi

SPAN 3 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6%tw)
REBAR ----- TOP FLANGE----- ~ ----- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
3.0 0.00 3.37 3.03 2.97 -3.37 -3.17 -3.03 -2.97
Page 12
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mdierks
Rectangle

mdierks
Rectangle

mdierks
Text Box
Max stress range, top & bottom flange
@ Ext: 7.32 ksi * 1.13 =  8.27 ksi
@ 4T: 6.81 ksi * 1.13 = 7.70 ksi

mdierks
Rectangle

mdierks
Rectangle


3.065 0.00 2.59
3.065 0.00 3.19
3.1 0.00 2.67
3.102 0.00 2.69
3.102 0.00 4.11
3.2 0.00 5.61
3.259 0.00 6.60
3.260 0.00 4.59
3.3 0.00 -5.06
3.357 0.00 -5.38
3.357 0.00 -4.82
3.4 0.00 -5.04
3.5 0.00 -5.09
3.6 0.00 -4.91
3.7 0.00 -4.18
3.786 0.00 -3.25
3.787 0.00 -3.62
3.8 0.00 -3.46
3.884 0.00 -2.09
3.884 0.00 -3.01
3.9 0.00 -2.63
4.0 0.00 0.00

Note: For Tlocations which do not experience tensile stresses

GIRDER G NONCOMPOSITE.STR
8

.33 2. - -2.44
.91 2.85 -3.19 -3.03
.44 2.38 -2.67 -2.54
.46 2.40 -2.69 -2.56
.82 3.74 -4.11 -3.99
.22 5.10 5.61 5.44
.14 6.01 6.60 6.40
.20 4.11 4.59 4.38
.63 -4.53 5.06 4.83
.92 -4.82 5.38  5.13
.39 -4.29 4.82 4.58
.59 -4.49 5.0 4.79
.63 -4.53 5.09 4.83
.46 -4.37 4.91 4.65
.80 -3.72 4.18 3.96
.95 -2.89 3.25 3.08
.31 -3.24 3.62 3.45
.16 -3.09 3.46 3.30
.91 -1.87 2.09 2.00
.80 -2.74 3.01  2.92
.44 -2.39 2.63 2.55
.00 0.00 0.00 0.00

ONNRWWNWARMNDMDMDADMDOWV

the fatigue stress range is output as a negative number.
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.28
.85
.38
.40
.74

.01
.11
.53
.82
.29
.49

.37
.72
.89
.24

.87
.74
.39
.00



Girder G Fully Composite.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Broadway Bridge South Approach Girder G
Input Filename: Girder G Fully Composite
Output Filename: Girder G Fully Composite.STR
Time:14:33:12

Date:02-14-2017

AASHTO LRFD Code: 7TH Edition

¥
Broadway Bridge South Approach Girder G 02-14-2017 14:33:12 STLBRIDGE LRFD
Page 1
-—— INPUT ECHO ---
“"2DBRIDGE 1 Girder"
"ENGLISH"
Page 1
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Girder G Fully Composite.STR

"Broadway Bridge South Approach Girder G
“"LRFD v61"

0
3,'"HL93",8,"0",0,0,0,0,
4000,150,6.5,2,2.5,490,
3,10,0,1.5,1.25,1.5,1.7

0,0,0
44,29

Oy
36 000,8,24
5

1.75
1.8,1.33,1,1

N N
O~NFPWNNNORFLRO

oOwo:
P NN S N 8 K6

OWONONORs v v PO

I—‘OOOOOK;O@OI—‘-PI—‘HI—‘!—‘OHO

,16.237,72.5,72.5,0
1,28.237,72.5,72.5,0
1,81.237,72.5,72.5,0
1,93.237,72.5,72.5,0
1,114.237,72.5,72.5,0
1,119.237,72.5,72.5,0
1,127.237,72.5,72.5,0
2,16.237,18,1.125,36
2,28.237,18,1.73,36
2,81.237,18,1.958,36
2,93.237,18,1.73,36
2,114.237,18,1.125,36
2,119.237,18,1.85,36
2,127.237,18,2.335,36
3,16.237,18,1.125,36
3,28.237,18,1.73,36
3,81.237,18,1.958,36
3,93.237,18,1.73,36
3,114.237,18,1.125,36
3,119.237,18,1.85,36
3,127.237,18,2.335,36
4,0,2.5,2.5,0
4,105.107,10.875,10.875,0
4,127.237,10.875,10.875,0

Broadway Bridge South Approach Girder G 02-14-2017

Page 2

——— INPUT ECHO ---

5,0,0,0,0
5,105.107,0,0,0
5,127.237,0,0,0
6,0,0,0,0
6,105.107,0,0,0
6,127.237,0,0,0
7,16.237,0,.375,36
7,28.237,0,.375,36
7,81.237,0,.375,36
7,93.237,0,.375,36
7,114 _.237,0,.375,36
Page 2
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Girder G Fully Composite.STR
7,119.237,0,.375,36
7,127.237,99999, .375,36
1,8,72.5,72.5,0
1,13,72.5,72.5,0
1,81.427,72.5,72.5,0
1,86.427,72.5,72.5,0
1,94.427,72.5,72.5,0
2,8,18,2.335,36
2,13,18,1.85,36
2,81.427,18,1.125,36
2,86.427,18,1.85,36
2,94.427,18,2.335,36
3,8,18,2.335,36
3,13,18,1.85,36
3,81.427,18,1.125,36
3,86.427,18,1.85,36
3,94.427,18,2.335,36
,10.875,10.875,0
4.427,10.875,10.875,0
,0,0,0
4.427,0,0,0
,0,0,0
4.427,0,0,0
,-375,36
0,-375,36
427,0,.375,36
427,0,.375,36
427 ,99999, .375,36
,72.5,72.5,0
2.599,72.5,72.5,0
2,72.5,72.5,0
4,72.5,72.5,0
7,72.5,72.5,0
09,72.5,72.5,0
1,123.331,72.5,72.5,0
2,8,18,2.335,36
2,12.599,18,1.85,36
2,32,18,1.125,36
2,44,18,1.73,36

RPRRPRREPRNNNN~NOOCIOND
PORNWROOOORMOOWO®O
N e O

Broadway Bridge South Approach Girder G 02-14-2017

Page 3

--— INPUT ECHO ---
2,97,18,1.958,36
2,109,18,1.73,36
2,123.331,18,1.125,36
3,8,18,2.335,36
3,12.599,18,1.85,36
3,32,18,1.125,36
3,44,18,1.73,36
3,97,18,1.958,36
3,109,18,1.73,36
3,123.331,18,1.125,36
4,0,10.875,10.875,0
4,20.672,10.875,10.875,0
4,123.331,2.5,2.5,0

Page 3
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Girder G Fully Composite.STR
-599,0,.375,36
,0,.375,36
,0,.375,36
,0,.375,36
09,0, .375,36
123.331,99999, .375,36
¥
Broadway Bridge South Approach Girder G 02-14-2017 14:33:12 STLBRIDGE LRFD
Page 4
-—— INPUT ECHO ---

H-65


mdierks
Rectangle


--- FATIGUE REPORT ---

All Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----—-  —-———- BOTTOM FLANGE-----

LOCA  RANGE EXT 4T 6T EXT INS 4T

1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.
1.1 -1.56 -1.51 -1.37 -1.33 2.41 2.36 2.28 2.
1.128 -1.87 -1.81 -1.65 -1.60 2.97 2.89 2.80 2.
1.128 -1.48 -1.46 -1.31 -1.27 2.14 2.05 1.98 1.
1.2 -2.08 -2.07 -1.84 -1.79 3.17 3.05 2.95 2.
1.222 -2.21 -2.19 -1.96 -1.90 3.41 3.29 3.18 3.
1.222 -2.06 -2.06 -1.83 -1.77 3.09 2.96 2.86 2.
1.3 -2.47 -2.47 -2.18 -2.12 3.87 3.71 3.58 3.
1.4 -2.76 -2.76 -2.43 -2.36 4.51 4.33 4.18 4.
1.5 -2.78 -2.78 -2.44 -2.37 4.64 4.45 4.30 4.
1.6 -2.66 -2.66 -2.34 -2.27 4.45 4.27 4.13 4.
1.638 -2.56 -2.56 -2.25 -2.18 4.23 4.06 3.92 3.
1.639 -2.77 -2.74 -2.43 -2.35 4.68 4.51 4.36 4.
1.7 -2.62 -2.59 -2.30 -2.23 4.30 4.14 4.00 3.
1.733 -2.53 -2.50 -2.23 -2.16 4.01 3.86 3.73 3.
1.733 -3.36 -3.26 -2.95 -2.86 5.59 5.46 5.28 5.

Page 11
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mdierks
Rectangle


Girder G Fully Composite.STR

1.8 3.23 3.13 2.86 2.78 4.79
1.898 2.92 2.85 2.62 2.56 -3.54
1.898 1.95 1.94 1.75 1.71 -2.36
1.9 1.94 1.93 1.74 1.70 -2.34
1.937 2.65 2.64 2.39 2.33 -3.06
1.937 2.16 2.18 1.95 1.90 -2.50
2.0 3.13 3.16 2.83 2.77 -3.50

Note: For locations which do not experience ten
the fatigue stress range is output as a n

Broadway Bridge South Approach Girder G
02-14-201

--- FATIGUE REPORT ---

All Units: ksi

4._67 4.51 4.43
-3.44 -3.31 -3.25
-2.25 -2.17 -2.12
-2.23 -2.15 -2.11
-2.92 -2.81 -2.75
-2.36 -2.27 -2.22
-3.30 -3.17 -3.10

sile stresses
egative number.

7 14:33:13 Page 16

Max stress range , top flange
@ Ext: 4.93 ksi *1.13 = 5.57 ksi
@ 4T: 455 ksi * 1.13 =5.14 ksi

Max stress range, bottom flange

SPAN 2 - FATIGUE STRESS RANGE (ksi) - @ Ext: 6.81 ksi * 1.13 = 7.70
NGE T 6. . .
(EXT - EXTREME FIBER, 4T=4*tW, 6T=6*tw)|g ;o' r o 12 7 og
REBAR -————- TOP FLANGE---——  ————o BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
2.0 3.13 3.16 2.83 2.77 —3.50 -3.30 -3.17 -3.10
2.085 2.81 2.84 2.54 2.48 -3.16 -2.97 -2.86 -2.80
2.085 3.47 3.45 3.13 3.06 -3.87 -3.69 -3.55 -3.47
2.1 3.40 3.38 3.07 3.00 -3.79 -3.62 -3.48 -3.41
2.138 3.35 _334 302 2.94 -3.94 -3.76 -3.62 -3.55
2.138 5.06 [ 4.93][ 4.55] 4.44 -5.93 -5.76 -5.55 -5.44
2.2 4.86 : - 4.23 -6.25 -6.08 -5.86 -5.75
2.3 4.54 4.41 4.01 3.90 674 6.57 _6 6.24
2.4 3.99 3.87 3.49 3.38 6.65 6.33
2.5 3.35 3.24 2.91 2.81 5. 6.09 00 5.81
2.6 3.87 3.75 3.38 3.28 6.68 6.53 6.32 6.21
2.7 4.37 4.24 3.8 3.76 6.58 6.42 6.20 6.09
2.8 4.65 4.53 4.16 4.05 -6.03 -5.87 -5.66 -5.55
2.862 4.82 4.70 4.34 4.23 -5.69 -5.53 -5.33 -5.22
2.862 3.20 3.19 2.88 2.81 -3.78 -3.61 -3.47 -3.41
2.9 3.23 3.22 2.92 2.85 -3.63 -3.46 -3.33 -3.26
2.915 3.31 3.29 2.98 2.91 -3.71 -3.54 -3.40 -3.33
2.915 2.68 2.71 2.42 2.37 -3.03 -2.85 -2.74 -2.69
3.0 3.01 3.04 2.72 2.65 -3.40 -3.21 -3.08 -3.02

Note: For locations which do not experience ten
the fatigue stress range is output as a n

Broadway Bridge South Approach Girder G
02-14-201

--- FATIGUE REPORT ---

All Units: ksi

sile stresses
egative number.

7 14:33:13 Page 17

SPAN 3 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR ---—- TOP FLANGE-----  ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT  INS 4T 6T
3.0 3.01 3.04 2.72 2.65 ~3.40 -3.21 -3.08 -3.02

Page 12
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mdierks
Rectangle

mdierks
Rectangle

mdierks
Rectangle

mdierks
Rectangle

mdierks
Text Box
Max stress range , top flange
@ Ext: 4.93 ksi * 1.13 =  5.57 ksi
@ 4T: 4.55 ksi * 1.13 = 5.14 ksi

Max stress range, bottom flange
@ Ext: 6.81 ksi * 1.13 = 7.70
@ 4T: 6.44 ksi * 1.13 = 7.28


2.13
2.61
2.01
2.02
3.02
3.29
-3.47
-2.59
-2.74
-2.84
-2.62
-2.71
-2.76
-2.73
-2.44
-2.00
-2.15
-2.07
-1.34
-1.70
-1.51
0.00

For locations which do not experience tensile stresses

WNNNNN

.15
.59
.00
.01
.95
.20
-3.
-2.
-2.
-2.
-2.
-2.
-2.
-2.
-2.
-1.
-2.
-2.
-1.
-1.
-1.

0.

36
57
71
81
62
70
76
72
44
99
13
05
33
65
47
00

Girder G Fully Composite.STR

.92
.35
.81
.81
.71
.92
.05
.29
.41
-49
.31
.38
.43
-40
.16
77
-90
.83
-19
.50
.34
.00

1.87
2.29
1.76
1.77
2.65
2.84
-2.96
-2.22
-2.34
-2.41
-2.24
-2.31
-2.36
-2.33
-2.10
-1.72
-1.85
-1.78
-1.16
-1.46
-1.30
0.00

-2.49
-3.04
-2.44
-2.45
-3.68
4.83
5.64
4.04
4.45
4.73
4.28
4.48
4.56
4.42
3.80
2.97
3.28
3.13
1.92
2.66
2.33
0.00

-2.35
-2.91
-2.33
-2.35
-3.59
4.71
5.50
3.89
4.28
4_.56
4.10
4.29
4_37
4.23
3.64
2.84
3.16
3.02
1.84
2.60
2.28
0.00

-2.26
-2.80
-2.24
-2.26
-3.45
4.55
5.32
3.76
4.14
4.41
3.97
4.15
4.23
4.09
3.52
2.74
3.05
2.91
1.78
2.51
2.20
0.00

LU
ONNENNNWADRMPAWADRDWARWNNNN

the fatigue stress range is output as a negative number.
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.21
.74
.20
.21
-39
.47
.23
.69
.07
.33
-90
.08
.16
.02
.46
.69
-99
.86
.75
.47
.16
.00



GIRDER F NONCOMPOSITE INTERIOR RUN.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE

Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Broadway Bridge South Approach Girder F

Input Filename: GIRDER F NONCOMPOSITE INTERIOR RUN
Output Filename: GIRDER F NONCOMPOSITE INTERIOR RUN.STR
Time:10:11:55

Date:02-20-2017

AASHTO LRFD Code: 7TH Edition

£
Broadway Bridge South Approach Girder F 02-20-2017 10:11:55 STLBRIDGE LRFD
Page 1
--- INPUT ECHO ---
"2DBRIDGE I Girder"
"ENGLISH"
Page 1
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Page

. GIRDER F NONCOMPOSITE INTERIOR RUN.STR
"Broadway Bridge South Approach Girder F"

8LRFD vel"
IIHL93II 8 lloll

3000 150,6.5,2,

1,10,0,1.5,1. 25

-NO

e e TV e -
C RRR

|_\- - - -
O OWwWo C)UHDLMFJUJNJRJNJCDFHD

- 00w

N« N- N~
P e (Ow s o
OCOOOOWONODROR « « RHEO-

- 00w

13.401,72.5,72.5,
25.401,72.5,72.5,
65. 401,72.5,72.5,
77.401,72.5,72.5,
97.406,72.5,72.5,
103. 406 72. 5 72.5
105.906,72.5,72.5

5

3

[elole]

113.406,72.5,72.
13.401,18,1.298,
2,25.401,18,1.9, 36
2,65.401,18,2.5,36
2,77.401,18,1.9,36
2,97.406,18,1.298,36
2,103.406,18,2.019, 36
2,105.906,18,2.742,36
2,113.406,18,3.465, 36
3,13.401,18,1.298,36
3,25.401,18,1.9,36

3,65.401,18,2.5,36

3,77.401,18,1.9,36

NRRRRERRRRO0000W0VOROOVORORARRHEEORO!

Broadway Bridge South Approach Girder F 02-20-2017 10:11:55

2

3,97.406,18,1.298,36
3,103.406,18,2.019,36
3,105.906,18,2.742,36
3,113.4006,18,3.465,36
4,0,4,15.333,0
4,87.021,9,15.333,0
4,113.406,9,15.333,0

--- INPUT ECHO ---

5,113.406,0,0,0
6,0,0,0,0
Page 2
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Page

GIRDER F NONCOMPOSITE INTERIOR RUN.STR

6,87.021,0,0,0
6,113.406,0,0,0
7,13.401,0,.375,36
7,25.401,0,.375,36
7,65.401,0,.375,36
7,77.401,0,.375,36
7,97.406,0,.375,36
7,103.406,0,.375,36
7,105.906,0, .375,36
7,113.406,99999, .375,36
1,7.5,72.5,72.5,0
1,10,72.5,72.5,0
1,15,72.5,72.
1,39,72.5,72.
1,92,72.5,72.
1,115.294,72. 2.5,0
1,117.794,72. 2.5,0
1,125.294,72.5,72.5,0
2,7.5,18,3.465,36
2,10,18,2.742,36
2,15,18,2.019,36
2,39,18,1.298,36
2,92,18,1.9,36
2,115.294,18,1.298,36
2,117.794,18,1.9,36
2,125.294,18,2.5,36
3,7.5,18,3.465,36
3,10,18,2.742,36
3,15,18,2.019,36
3,39,18,1.298,36
3,92,18,1.9,36
3,115.294,18,1.298,36
3,117.794,18,1.9,36
3,125.294,18,2.5,36
4,0,2.5,15.333,0
4,103.685,10.875,15.333,0
4,125.294,10.875,15.333,0
5,0,0,0,0

5,103.685,0,0,0

(SR, NV, RO, RV, §V, |
NNOOO

Broadway Bridge South Approach Girder F 02-20-2017
3
--- INPUT ECHO ---

.5,72.5,72.5,0

0,72.5,72.5,0

2.987,72.5,72.5,0
5.487,72.5,72.5,0
2.987,72.5,72.5,0
.5,18,2.5,36

0,18,1.9,36

2.987,18,1.298,36

Page 3
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Page

GIRDER F NONCOMPOSITE INTERIOR RUN.STR

2,85.487,18,1.9,36
2,92.987,18,2.5,36
3,7.5,18,2.5,36
3,10,18,1.9,36
3,82.987,18,1.298,36
3,85.487,18,1.9,36

10. 875 15. 333 0
2.987, 10. 875, 15. 333,0

2

0,0, .375,36
2.987,0,.375,36
5.487.0..375.36
2.987.99999, .375,36
0,

2.

6

685 72. 5 72.5,0
.685,72.5,72.5,0
10.685,72.5,72.5,0
13.685,72.5,72.5,0
16.185,72.5,72.5,0
123.685,72.5,72.5,0
2,7.5,18,2.5,36

2,10, 18 9 36

2,32. 685 18 1.298,36
2,86.685,18,1.9, 36

Broadway Bridge South Approach Girder F 02-20-2017

4

2,110.685,18,1.298,36
2,113.685,18,1.9,36
2,116.185,18,2.5,36
2,123.685,18,3.103,36
3,7.5,18,2.5,36
3,10,18,1.9,36
3,32.685,18,1.298,36
3,86.685,18,1.9,36
3,110.685,18,1.298,36
3,113.685,18,1.9,36
3,116.185,18,2.5,36
3,123.685,18,3.103,36
4,0,10.875,15.333,0
4,13.904,10.875,15.333,0
23.685,2.5,15.333,0

O 375 36
10. 685 0 375 36
7,113.685 O,.375,36
7,116.185,0,.375,36
7,123.685,99999, .375,36

NNNNNoOo o oOYviviut b

--- INPUT ECHO ---
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GIRDER F NONCOMPOSITE INTERIOR RUN.STR

7
10,72.5,72.5,0
13,72.5,72.5,0
39.992,72.5,72.
81.992,72.5,72.
98.862,72.5,72.
7.5,18,3.103,36
10,18,2.5,36
13,18,1.9,36
39.992,18,1.298,36
9

7

1

1

3

8

9

0

vioiu
[e)e}e]

1.992,18,1.9,36
8.862,18,1.298,36
.5,18,3.103,36
0,18,2.5,36
3,18,1.9,36
9.992,18,1.298,36
1.992,18,1.9,36
8.862,18,1.298,36
,9,15.333,0
16.195,9,15.333,0
4,98.862,4,15.333,0

ARWWWWWWNNNNNNRRRRRR

Broadway Bridge South Approach Girder F 02-20-2017
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.992,0,.375,36
1.992,0,.375,36

98.862,99999, .375,36

--- INPUT ECHO ---

Broadway Bridge South Approach Girder F 02-20-2017

6

--- INPUT ECHO ---
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Girder F is interior girder for spans 2-4

--- FATIGUE REPORT ---

- FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6%*tw)

LOCA RANGE

1.0 0.00 . .00 0.00 0. 0.
1.1 0.00 -3. .17 -3.10 3. 3.
1.118 0.00 -3. .64 3. 3.
1.118 0.00 -2.83 > 2. 2.
1.2 0.00 -4.48 . 4. 3.
1.224 0.00 -4.81 . 4. 4.
1.224 0.00 -3.76 . . 3.
1. 0.00 -4.60 . 4. 4.
1. 0.00 -5.11 . 5. 4.
1. 0.00 -5.24 . 5. 4.
1. 0.00 -5.14 . 5. 4.
1. 0.00 -6.58 . 6. 5.
1. 0. 5. . 5.
1. 0. 5. 5. 5. 5.
1. 0. 7. 7. 8. 7.
1. 0. . 7. 8. 7.
1. 0. 5. 5. 6. 5.
1. 0. 5. 5. -5.55 .
1. 0. 3. 3. -3.79

1. 0. 3. 3. -3.39

1. 0. 3. 3. -3.41

1. 0 2. 2. -2.59

1. . 2. 2. -2.62

1. 0. 1. 1. -2.11

2. 0. 1. 1. -2.20 -2

H-74
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Girder F is interior girder for spans 2-4


GIRDER F NONCOMPOSITE INTERIOR RUN.STR

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Broadway Bridge South Approach Girder F
02-20-2017 10:11:56 Page 26

--- FATIGUE REPORT ---

AlTl Units: ksi

SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6%*tw)
REBAR ----- TOP FLANGE----- = ----- BOTTOM FLANGE-----

LOCA RANGE EXT 47T 6T EXT INS 4T 6T
2.0 0.00 2.20 1.92 1.88 -2.20 -2.01 -1.92 -1.88
2.060 0.00 2.14 1.87 1.83 -2.14 -1.95 -1.87 -1.83
2.060 0.00 2.66 2.37 2.32 -2.66 -2.47 -2.37 -2.32
2.080 0.00 2.63 2.34 2.29 -2.63 -2.45 -2.34 -2.29
2.080 0.00 3.47 3.15 3.08 -3.47 -3.29 -3.15 -3.08
2.1 0.00 3.44 3.12 3.05 -3.44 -3.26 -3.12 -3.05
2.120 0.00 3.56 3.24 3.17 -3.56 -3.38 -3.24 -3.17
2.120 0.00 5.23 4.84 4.73 -5.23 -5.04 -4.84 -4.73
2.2 0.00 5.99 5.54 5.42 5.99 5.78 5.54 5.42
2.3 0.00 6.63 6.14 6.00 6.63 6.40 6.14 6.00
2.311 0.00 6.78 6.27 6.14 6.78 6.54 6.27 6.14
2.311 0.00 4.88 4.45 4.35 4.88 4.64 4.45 4.35
2.4 0.00 5.71 5.21 5.09 5.71  5.43 5.21 5.09
2.5 0.00 -5.52 -5.02 -4.92 5.52 5.24 5.02  4.92
2.6 0.00 -5.44 -4.96 -4.85 5.44 5.17 4.96 4.85
2.7 0.00 -4.75 -4.33 -4.24 4.75 4.52 4.33 4.24
2.734 0.00 4.49 4.09 4.00 4.49 4.27 4.09 4.00
2.734 0.00 6.24 5.77 5.65 6.24 6.02 5.77 5.65
2.8 0.00 5.54 5.13 5.02 5.54  5.35 5.13 5.02
2.9 0.00 3.95 3.66  3.58 -3.95 -3.82 -3.66 -3.58
2.920 0.00 4.39 4.06 3.97 -4.39 -4.23 -4.06 -3.97
2.920 0.00 3.16 2.88 2.82 -3.16 -3.00 -2.88 -2.82
2.940 0.00 3.47 3.16 3.09 -3.47 -3.29 -3.16 -3.09
2.940 0.00 2.71 2.43 2.38 -2.71 -2.54 -2.43 -2.38
3.0 0.00 3.43 3.08 3.01 -3.43 -3.21 -3.08 -3.01

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Broadway Bridge South Approach Girder F
02-20-2017 10:11:56 Page 27

--- FATIGUE REPORT ---

Al1T Units: ksi

SPAN 3 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6%tw)
REBAR ----- TOP FLANGE-----  ----- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
3.0 0.00 3.43 3.08 3.01 -3.43 -3.21 -3.08 -3.01
3.081 0.00 3.09 2.77 2.71 -3.09 -2.89 -2.77 -2.71
Page 19

H-75



.081

.107
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.892
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WWWWWWwWwwWwwwwwwwww
cONOYULT A WN
OCOO0OO0OOOOOOOOOOOOOO

N
o

WNWwwwUuiuo oo NOYVLTULTWW W

GIRDER F NONCOMPOSITE INTERIO
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.50
.53
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.42
.45
.87
.35
.14
.36
.93
.30
.08
.27
.68
.31
.28
.38
.60
.93

-3.
-3.
-5.

[
wouiuioooyNoOYwn

-3.
-3.
-2
-3.

3.95

84
87
38

.91
.78
.02
.55
.95
.71
.82
.16
.72

68
79

.97

34

-4.
-3.
-3.
-3.
-2.
-3.

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Broadway Bridge South Approach Girder F

--- FATIGUE REPORT ---

02-20-2017 10:11:56

RUN.STR

75 -3.59 -3.52
.65 -3.50 -3.42
68 -3.53 -3.45
19 -4.98 -4.87
70 5.47 5.35
55 6.28 6.14
78 6.50 6.36
32 6.06 5.93
71 6.43 6.30
48 6.21 6.08
.61  5.38 5.27
98 -4.78 -4.68
53 -3.39 -3.31
50 -3.35 -3.28
61 -3.46 -3.38
77 -2.66 -2.60
13 -3.00 -2.93

Page 28

Max stress range, top & bottom flange
@ Ext: 8.34 ksi *1.13 = 9.42 ksi

A1l units: ksi @ 4T: 7.72 ksi * 1.13 = 8.72 ksi
SPAN 4 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6%*tw)
REBAR ----- TOP FLANGE----- = —-——=—=-- BOTTOM FLANGE-----

LOCA RANGE EXT 4T 6T EXT INS 4T 6T
4.0 0.00 3.34 3.00 2.93 Z3.34 -3.13 -3.00 -2.93
4.061 0.00 2.65 2.38 2.33 -2.65 -2.48 -2.38 -2.33
4.061 0.00 3.39 3.09 3.02 -3.39 -3.22 -3.09 -3.02
4.081 0.00 3.10 2.82 2.76 -3.10 -2.94 -2.82 -2.76
4.081 0.00 4.30 3.98 3.89 -4.30 -4.15 -3.98 -3.89
4.1 0.00 3.91 3.62 3.54 -3.91 -3.77 -3.62 -3.54
4.2 0.00 5.47 5.06 4.95 5.47 5.28 5.06 4.95
4.264 0.00 6.40 5.92 5.79 6.40 6.18 5.92 5.79
4.264 0.00 4.61 4.20 4.11 4.61 4.38 4.20 4.11
4.3 0.00 4.98 4.54 4.44 4.98 4.73 4.54 4.44
4.4 0.00 -5.37 -4.89 -4.79 5.37 5.11 4.89 4.79
4.5 0.00 -5.33 -4.86 -4.75 5.33 5.07 4.86 4.75
4.6 0.00 -5.50 -5.01 -4.90 5.50 5.22 5.01 4.90
4.701 8.88 6.02 5.9 5.32 6.02 5.7i 5.49 s.gg
4.7 . 547 5. 60 5.7 ; 5.
4.701 0.00 [8.34][7.72]] 7.55 8.05 7.55
4.8 0.00 5.6 5.I9 5.08 BT 5.42 19 5.08
4.895 0.00 4.18 3.87 3.79 -4.18 -4.04 -3.87 -3.79
4.895 0.00 3.01 2.74 2.68 -3.01 -2.86 -2.74 -2.68
4.9 0.00 2.96 2.69 2.64 -2.96 -2.81 -2.69 -2.64
4.919 0.00 3.09 2.82 2.76 -3.09 -2.94 -2.82 ~-2.76
4.919 0.00 2.42 2.17 2.12 ~2.42 -2.26 -2.17 -2.12
4.939 0.00 2.53 2.27 2.22 ~2.53 -2.37 -2.27 -2.22
4.939 0.00 2.08 1.83 1.79 -2.08 -1.91 -1.83 -1.79
5.0 0.00 2.36 2.08 2.04 -2.36 -2.17 -2.08 -2.04

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

H-76
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@ Ext: 8.34 ksi * 1.13 =  9.42 ksi
@ 4T: 7.72 ksi * 1.13 = 8.72 ksi
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GIRDER F NONCOMPOSITE INTERIOR RUN.STR

Broadway Bridge South Approach Girder F
02-20-2017 10:11:56 Page 29

--- FATIGUE REPORT ---

Al1T Units: ksi

- FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6%*tw)

————— TOP FLANGE----- -----BOTTOM FLANGE----=

LOCA RANG EXT 47 6T EXT INS 4T 6T

5.0 0.00 2. 2.08 2.04 -2.36 -2.17 .08 -2.04
5.076 0.00 2. 1.98 1.94 -2.25 . .98 -1.94
5.076 0.00 2. 2. .74 -2.46 -2.41
5.1 0.00 2. 2. 2. . -2.42 -2.37
5.101 0.00 2. 2. 2. . 53 -2.43 -2.37
5.101 0.00 3. 3. . 29 -3.15 -3.09
5.131 0.00 3. 3. 3. . -3.35 -3.28
5.132  0.00 5. 4. 4. . -4.73 -4.63
5.2 0.00 5. 5. 5. 5. 5. 5.24
5.3 0.00 7. 6. 6. 7. 6. 6.47
5.4 0.00 o. 6. . 6. 6.30
5.404 0.00 7. 6. 6. 7. 6. 6.34
5.405 0.00 5. 4, 4. 5. 4. 4.49
5.5 0.00 5.79 .28 5.16 5.79 5. 5.
5.6 0.00 -5. -5.14 -5.02 5.64 5. 5.
5.7 0. -4.60 -4.50 5.05 4. 4.
5.8 0. -3.48 -3.40 3.82 3 3.
5.829 0. -3.06 -3.00 3.36 3. 3.
5.829 Q0 . -4.32 -4.23 4.67 4. .
5.9 .00 -3.14 -2.91 -2.84 3.14 03 2.91 2.
6.0 0.00 0.00 0.00 0.00 0.00 00 0.00 O.

: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
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GIRDER F FULLY COMPOSITE INTERIOR RUN.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Broadway Bridge South Approach Girder F

Input Fillename: GIRDER F FULLY COMPOSITE INTERIOR RUN
Output Filename: GIRDER F FULLY COMPOSITE INTERIOR RUN.STR
Time:15:19:19

Date:02-14-2017

AASHTO LRFD Code: 7TH Edition

¥
Broadway Bridge South Approach Girder F 02-14-2017 15:19:19 STLBRIDGE LRFD
Page 1
-—— INPUT ECHO ---
“"2DBRIDGE 1 Girder"
"ENGLISH"
Page 1
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GIRDER F FULLY COMPOSITE INTERIOR RUN.STR
"Broadway Bridge South Approach Girder F"
“LRFD v61"
0
5,"HL93",8,"0",0,0
4000,150,6.5,2,2.5

. 0,0,
kd 4 ?
3,10,0,1.5,1.25,1.5

0,0,0, 0
490,3644,29000,8,24
,1.75

Ne Ny e 1 1 1 1 u u u
OQUIOWRFRWNNNORO

ool

N
OoOwo:
e v 1+ v ©Ou 1w 1 e v A w

CROROROMOBER:Y + v PRO

« Ou
O

,13.401,72.5,7
,25.401,72.5,7
,65.401,72.5,7
e 7

7

PRPRPPRPOOOOOVORrROOVOORORARRPFPRLORO

7.401,72.5,
1,97.406,72.5,
1,103. 406 72. 5
1,105.906,72.5,
1,113.406,72.5,
2,13.401, 18 1.29 ,
2,25-401,18,1.9 36
2,65.401,18,2.5,36
2,77.401,18,1.9,36
2,97.406,18,1.298,36
2,103.406,18,2.019,36
2,105.906,18,2.742,36
2,113.406,18,3.465,36
3,13.401,18,1.298,36
3,25.401,18,1.9,36
3,65.401,18,2.5,36
3,77.401,18,1.9,36
¥
Broadway Bridge South Approach Girder F 02-14-2017 15:19:19 STLBRIDGE LRFD
Page 2
-—— INPUT ECHO ---
3,97.406,18,1.298,36
3,103.406,18,2.019,36
3,105.906,18,2.742,36
3,113.406,18,3.465,36
4,0,4,15.333,0
4,87.021,9,15.333,0
4,113.406,9,15.333,0

5.113.406,0,0,0
6.0,0,0,0
Page 2
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GIRDER F FULLY COMPOSITE

6,87.021,0,0,0
6,113.406,0,0,0
7,13.401,0,.375,36
7,25.401,0,.375,36
7,65.401,0,.375,36
7,77.401,0,.375,36
7,97.406,0,.375,36
7,103.406,0,.375,36
7,105.906,0,.375,36
7,113.406,99999, .375,36
1,7.5,72.5,72.5,0
1,10,72.5,72.5
1,15,72.5,72.5
1,39,72.5,72.5
1,92,72.5,72.5
1,115.294,72.5
1,117.794,72.5
1,125.294,72.5

2,10,18,2 742 36
2,15,18,2-019,36
2,39,18,1.298,36
2,92,18,1.9,36
2,115.294,18,1.298,36
2,117.794,18,1.9,36
2,125.294,18,2.5,36
3,7.5,18,3.465,36
3,10,18,2.742,36
3,15,18,2.019,36
3,39,18,1.298,36
3,92,18,1.9,36
3,115.294,18,1.298,36
3,117.794,18,1.9,36
3,125.294,18,2.5,36
4,0,2.5,15.333,0
4,103.685,10.875,15.333,0
4,125.294,10.875,15.333,0
5,0,0,0,0
5,103.685,0,0,0

¥

Broadway Bridge South Approach Girder F 02-14-2017

Page 3

5,125.294,0,0,0
6,0,0,0,0
6,103.685,0,0,0
6,125.294,0,0,0
7,7.5,0,.375,36
7,10,0,.375,36
7,15,0,.375,36
7,39,0,.375,36
7,92,0,.375,36
7,115 294,0,.375,36
7,117.794,0,.375,36
7,125.294, 99999 .375,36
1,7.5,72. 5 72.5,0
1,10, 72. 5, 72. 5, 0
1,82.987, 72. 5, 72. 5,0
1,85.487,72.5,72.5,0
1,92.987,72.5,72.5,0
2,7.5,18,2.5, 36
2,10, 18 1. 9, 36

2,82. 987 18,1.298,36

——— INPUT ECHO ---

Page 3
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15:19:19 STLBRIDGE LRFD
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GIRDER F FULLY COMPOSITE

85.487,18,1.9,36
92.987,18,2.5,36

2. 987 18 2. 5, .36
,10. 875 15. 333 0
2.987, 10 875, 15. 333,0
2.

,-375, 36
87,0,.375,36
87,0,.375,36
987,99999, .375,36
,72.5,72. 5 0
72 5, 72. 5, 0
2.685, 72. 5, 72.5
1,86.685,72.5,72.5
1,110-685,72.5,72.
1,113.685,72.5,72.
1,116.185,72.5,72.
1,123.685,72.5,72.
2,7.5,18,2.5,36
2,10,18,1.9,36
2,32.685,18,1.298,36
2,86.685,18,1.9,36

PRPRPNNNNANOOUIORARWWWWWNN
OO

9
0
9
0
9
0
9
2
1
8
8
9
2"
1
3

5
5
5
5

0
0
,0
,0
,0
,0

Broadway Bridge South Approach Girder F 02-14-2017

Page 4

2,110.685,18,1.298,36
2,113.685,18,1.9,36
2,116.185,18,2.5,36
2,123.685,18,3.103,36
3,7.5,18,2.5,36
3,10,18,1.9,36
3,32.685,18,1.298,36
3,86.685,18,1.9,36
3,110.685,18,1.298,36
3,113.685,18,1.9,36
3,116.185,18,2.5,36
3,123.685,18,3.103,36
4,0,10.875,15.333,0
4,13.904,10.875,15.333,0
4,123.685,2.5,15.333,0
5,0,0,0,0
5,13.904,0,0,0
5,123.685,0,0,0
6,0,0,0,0
6,13.904,0,0,0
6,123.685,0,0,0
7,7.5,0,.375,36
7,10,0,.375,36
7,32.685,0,.375,36
7,86.685,0,.375,36
7,110.685,0,.375,36
7,113.685,0,.375,36
7,116.185,0,.375,36
7,123.685,99999, .375,36

——— INPUT ECHO ---

Page 4
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GIRDER F FULLY COMPOSITE

1,7.5,72.5,72.5,0
1,10,72.5,72.5,0
1,13,72.5,72.5,0
1,39.992,72.5,72.5,0
1,81.992,72.5,72.5,0
1,98.862,72.5,72.5,0
2,7.5,18,3.103,36
2,10,18,2.5,36
2,13,18,1.9,36
2,39.992,18,1.298,36
2,81.992,18,1.9,36
2,98.862,18,1.298,36
3,7.5,18,3.103,36
3,10,18,2.5,36
3,13,18,1.9,36
3,39.992,18,1.298,36
3,81.992,18,1.9,36
3,98.862,18,1.298,36
4,0,9,15.333,0
4,16.195,9,15.333,0
4,98.862,4,15.333,0
¥

Broadway Bridge South Approach Girder F 02-14-2017

Page 5

5,0,0,0,0
5,16.195,
5,98.862,
6,0,0,0,0
6,16.195,
6,98.862,0,
7,7.5,0,.37
7,10,0,.375,36
7,13,0,.375,36
7,39.992,0,.375,36
7,81.992,0,.375,36
7,98.862,99999, .375,36

0,0,0
0,0,0
0,0,0
0,0
5,36

?

——— INPUT ECHO ---

Broadway Bridge South Approach Girder F 02-14-2017

Page 6

——— INPUT ECHO ---
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Girder F is interior girder for spans 2-4
-——- FATIGUE REPORT ---

I Units: ksi

SPA - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

----- TOP FLANGE-----  ——--—BOTTOM FLANGE-----
EXT 4T 6T EXT  INS 4T 6T

LOCA RANGE

1.0 0.00 . .00 0.00 0.00 0.00 00
1.1 -1.33 -1. .13 -1.09 3.00 2.93
1.118 -1.54 -1.49 .31 -1.26 3.43 3.25

1.118 -1.28 -1.27
1.2 -2.01 -2.00 -1.7
1.224 -2.17 -2.16 -1.87
1.224 -1.87 -1.91 -1.63

10

0.
2.
3.
2.
3.
3.
3.

1.3 -2.29 -2.34 -2.00 3.88 3.

1.4 -2.61 -2.66 -2.28 4.32 4.

1.5 -2.76 -2.81 -2.41 4.43 4.

1.577 -2.80 -2.85 -2.46 4.36 4.

1.577 -3.34 -3.33 -2.92 5.55 5.

1.6 -3.37 -3.35 -2.94 5.53 5.

1.682 3.29 3. 2. 4.

1.683 4.26 4. 3. 6.

1.7 4.25 4. 3. 6.

1.8 4.15 4. 3 5.

1.859 4.11 4. .68 3.59 -5.17 -5.01 .

1.859 2.86 2. 2.57 2.50 -3.58 -3.41

1.9 2.80 2. 2.52 2.46 -3.23 -3.07

1.912 2.83 . 2.56 2.50 -3.25 -3.09

1.912 2. 1.94 1.89 -2.48 -2.32

1.934 2. 1.98 1.94 -2.51 -2.35

1.934 1. 1.59 1.56 -2.03 -1.86

2.0 1. 1.70 1.66 -2.11 -1.93

H-83


mdierks
Rectangle

mdierks
Line

mdierks
Line

mdierks
Text Box
Girder F is interior girder for spans 2-4


GIRDER F FULLY COMPOSITE INTERIOR RUN.STR

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Broadway Bridge South Approach Girder F

02-14-2017 15:19:20 Page 26
--— FATIGUE REPORT ---
All Units: ksi
SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----- = ————- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
2.0 1.90 1.98 1.72 1.69 -2.12 -1.94 -1.86 -1.82
2.060 1.82 1.90 1.65 1.61 -2.05 -1.88 -1.81 -1.77
2.060 2.28 2.32 2.06 2.01 -2.55 -2.37 -2.28 -2.23
2.080 2.24 2.29 2.02 1.98 -2.52 -2.35 -2.26 -2.21
2.080 2.96 2.96 2.67 2.61 -3.31 -3.14 -3.02 -2.96
2.1 2.91 2.91 2.63 2.56 -3.27 -3.11 -2.99 -2.93
2.120 2.91 2.91 2.62 2.56 -3.39 -3.22 -3.10 -3.04
2.120 4.22 4.13 3.79 3.70 -4.91 -4.76 -4.58 -4.49
2.2 4.08 3.99 3.64 3.54 5.56 5.39 5.20 5.11
2.3 3.79 3.70 3.33 3.24 6.12 5.95 5.76 5.66
2.3112 3.79 3.70 3.33 3.23 6.22 6.05 5.85 5.75
2.311 2.92 2.91 2.58 2.51 4.60 4.41 4.26 4.19
2.4 -2.98 -2.97 -2.61 -2.53 5.20 5.00 4.84 4.76
2.5 -2.60 -2.59 -2.25 -2.18 4.97 4.78 4.63 4.56
2.6 -2.54 -2.53 -2.20 -2.13 4.87 4.69 4.54 4.47
2.7 -2.45 -2.44 -2.14 -2.07 4.33 4.16 4.03 3.96
2.734 -2.43 -2.42 -2.13 -2.06 4.08 3.92 3.79 3.73
2.734 -3.14 -3.06 -2.74 -2.65 5.52 5.37 5.20 5.11
2.8 3.16 3.09 2.79 2.71 4.90 4.76 4.60 4.52
2.9 2.96 2.90 2.66 2.59 -3.62 -3.51 -3.38 -3.31
2.920 3.43 3.36 3.08 3.01 -4.10 -3.97 -3.82 -3.74
2.920 2.49 2.48 2.24 2.19 -2.98 -2.85 -2.74 -2.69
2.940 2.82 2.81 2.54 2.48 -3.32 -3.17 -3.05 -2.99
2.940 2.21 2.24 1.99 1.94 -2.61 -2.46 -2.36 -2.32
3.0 2.97 3.01 2.68 2.62 -3.41 -3.20 -3.08 -3.02
Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.
Broadway Bridge South Approach Girder F
02-14-2017 15:19:20 Page 27
-—-— FATIGUE REPORT ---
All Units: ksi
SPAN 3 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -—-——- TOP FLANGE-----  ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS AT 6T
3.0 2.97 3.01 2.68 2.62 -3.41 -3.20 -3.08 -3.02
3.081 2.67 2.71 2.41 2.36 -3.06 -2.88 -2.77 -2.71

Page 19
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3.081 3.42
3.1 3.33
3.107 3.32
3.108 4.60
3.2 4.31
3.3 3.95
3.4 3.56
3.5 2.99
3.6 3.48
3.7 3.85
3.8 4.19
3.892 4.43
3.893 3.20
3.9 3.21
3.919 3.30
3.919 2.57
4.0 2.87

GIRDER F FULLY COMPOSITE INTERIOR RUN.STR

3.41 3.09 3.01 -3.90
3.32 3.00 2.93 -3.80
sle 2.92 -3.82

4.04 -5.26
q- e 3.75 5.69
3.85 3.47 3.37 6.32
3.47 3.10 3.00 6.42
2.91 2.58 2.49 5.92
3.38 3.02 2.93 6.34
3.76 3.38 3.28 6.23
4.10 3.74 3.64 5.58
4.34 3.99 3.90 -5.06
3.19 2.88 2.81 -3.68
3.20 2.89 2.82 -3.65
3.29 2.97 2.90 -3.75
2.61 2.32 2.27 -2.95
2.91 2.59 2.53 -3.29

-3.72
-3.62
-3.64
-5.09
5.52
6.14
6.25
5.76
6.17
6.05
5.42
-4.90
-3.51
-3.48
-3.57
=2.77
-3.09

-3.57 -3.50
-3.48 -3.41
-3.50 -3.43
-4.90 -4.80
5.32 5.22
5.94 5.84
6.05 5.95
5.59 5.50
5.98 5.88
5.85 5.75
5.22 5.13
-4.71 -4.62
-3.37 -3.30
-3.34 -3.27
-3.44 -3.37
-2.66 -2.61
-2.97 -2.91

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Broadway Bridge South Approach Girder F
02-14-2017 15:19:20 Page 28

All Units: ksi

--- FATIGUE REPORT ---

Max stress range, top flange
@ Ext: 4.50 ksi * 1.13 = 5.09 ksi
@ 4T: 4.14 ksi * 1.13 = 4.68 Ksi

Max stress range, bottom flange

SPAN 4 - FATIGUE STRESS RANGE (ksi) - @ Ext: 7.03 ksi * 1.13 = 7.94 ksi
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tW) |5 4T- 661 ksi * 1.13 = 7.47 ks
REBAR —---- TOP FLANGE-----  ————o BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT  INS 4T 6T
7.0 2.87 2.91 2.50 2.53 —3.29 -3.00 -2.97 -2.01
4.061 2.15 2.18 1.94 1.89 -2.55 -2.39 -2.30 -2.26
4.061 2.74 2.74 2.47 2.41 -3.24 -3.09 -2.97 -2.91
4.081 2.44 2.43 2.19 2.14 -2.92 -2.79 -2.68 -2.63
4.081 3.35 3.28 3.01 2.94 -4.01 -3.88 -3.74 -3.66
4.1 2.94 2.88 2.64 2.57 -3.60 -3.48 -3.35 -3.29
4.2 3.15 3.07 2.78 2.70 4.84 4.71 4.55 4.47
4.264 -3.20 -3.12 -2.80 -2.71 5.60 5.45 5.27 5.18
4.264 -2.48 -2.47 -2.18 -2.11 4.14 3.98 3.85 3.78
4.3  -2.54 -2.53 -2.22 -2.15 4.46 4.29 4.15 4.08
4.4  -2.52 -2.51 -2.18 -2.11 4.79 4.61 4.47 4.40
4.5  -2.44 -2.43 -2.11 -2.04 4.75 4.57 4.43 4.36
4.6 -2.77 -2.76 -2.42 -2.34 4.94 4.74 4.59 4.52
4.7 3.27 3.26 2.88 2.80 5.21 5.00 4.83 4.75
4.701 3.27 3.25 2.88 2.79 0 4.99 _4.82  4.74
4.701 4.22 4.11 3.70 3.58 6.84 6.50
4.8 3.59 3.51 3.19 3.11 07 4.93 4. 4.67
4.895 3.41 3.34 3.07 3.00 -3.95 -3.82 -3.68 -3.60
4.895 2.48 2.47 2.23 2.18 -2.87 -2.74 -2.63 -2.58
4.9 2.47 2.46 2.22 2.17 -2.82 -2.69 -2.59 -2.54
4.919 2.62 2.61 2.36 2.31 -2.96 -2.82 -2.71 -2.66
4.919 2.05 2.08 1.85 1.81 -2.33 -2.19 -2.10 -2.06
4.939 2.17 2.20 1.96 1.91 —2.44 -2.29 -2.20 -2.16
4.939 1.77 1.83 1.60 1.57 -2.01 -1.86 -1.78 -1.75
5.0 2.06 2.13 1.87 1.83 -2.28 -2.11 -2.03 -1.98

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
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@ Ext: 4.50 ksi * 1.13 =  5.09 ksi
@ 4T: 4.14 ksi * 1.13 = 4.68 ksi

Max stress range, bottom flange
@ Ext: 7.03 ksi * 1.13 =  7.94 ksi
@ 4T: 6.61 ksi * 1.13 = 7.47 ksi 
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GIRDER F FULLY COMPOSITE INTERIOR RUN.STR

Broadway Bridge South Approach Girder F
02-14-2017 15:19:20 Page 29

--- FATIGUE REPORT ---

All Units: ksi

- FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

S — TOP FLANGE-----  ————- BOTTOM FLANGE-----

LOCA  RANG EXT AT 6T EXT INS 4T 6T
5.0 2.03 2> .84 1.80 -2.28 -2.11 .02 -1.98
5.076 1.92 1. .73 1.69 -2.19 -1.95 -1.91
5.076 2.34 2. -2.67 -2.40 -2.36
5.1 2.30 2.33 -2.37 -2.33
5.101 2.30 2.33 . -2.48 -2.38 -2.33
5.101 2.94 2.93 .65 -3.20 -3.08 -3.01
5.131 2.96 2.95 .66 -3.39 -3.26 -3.20
5.132 4.07 3.98 .65 -4.72 -4.54 -4_.46
5.2 4.05 3 -5.09 -5.00
5.3 4.04 3 6
5.4 -3.61 5
5.404 -3.62 6
5.405 -2.83 4
5.5 -2.97 4
5.6 -2.76 4
5.7 -2.39 ‘ - 4
5.8 -1.78 77 . - 3
5.829 .56 -1.35 -1.31 3.06 2.95 2
5.829 -1.84 -1.62 -1.56 4.11 4.00 - 3
5.9 -1.21 -1.07 -1.03 2.75 2.68 2.60

6.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
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GIRDER F NONCOMPOSITE EXTERIOR RUN.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Broadway Bridge South Approach Girder F

Input Filename: GIRDER F NONCOMPOSITE EXTERIOR RUN
Output Filename: GIRDER F NONCOMPOSITE EXTERIOR RUN.STR
Time:14:54:49

Date:02-14-2017

AASHTO LRFD Code: 7TH Edition

¥
Broadway Bridge South Approach Girder F 02-14-2017 14:54:49 STLBRIDGE LRFD
Page 1
-—— INPUT ECHO ---
"'2DBRIDGE I Girder"
"ENGLISH™
Page 1
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GIRDER F NONCOMPOSITE EXTERIOR RUN.STR
"Broadway Bridge South Approach Girder F"
“"LRFD v61"
0
5,"HL93",8,"0",0,0
4000,150,6.5,2,2.5

. 0,0,
kd 4 ?
1,10,0,1.5,1.25,1.5

0,0,0, 0
490,3644,29000,7,24
,1.75

,1.33,1,1

39,2.095,1.83,0
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,13.401,72.5
,25.401,72.5
,65.401,72.5
e 5
5

PRPRPPRPOOOOOWVORrROOVOORrROR,ARRPFPRLORO

7.401,72.5,
1,97.406,72.5,
1,103. 406 72.5
1,105.906,72.5
1,113.406,72.5

2,13.401, 18 1.

2,25-401,18,1 9

2,65.401,18,2.5,36

2,77-401,18,1.9,36

2,97.406,18,1.298,36

2,103.406,18,2.019,36

2,105.906,18,2.742,36

2,113.406,18,3.465,36

3,13.401,18,1.298,36

3,25.401,18,1.9,36

3,65.401,18,2.5,36

3,77.401,18,1.9,36
¥

Broadway Bridge South Approach Girder F 02-14-2017 14:54:49 STLBRIDGE LRFD
Page 2
-—— INPUT ECHO ---

3,97.406,18,1.298,36

3,103.406,18,2.019,36

3,105.906,18,2.742,36

3,113.406,18,3.465,36

4,0,4,15.333,0

4,87.021,9,15.333,0

4,113.406,9,15.333,0

5.113.406,0,0,0
6.0,0,0,0
Page 2

H-88



GIRDER F NONCOMPOSITE EXTERIOR RUN.STR

6,87.021,0,0,0
6,113.406,0,0,0
7,13.401,0,.375,36
7,25.401,0,.375,36
7,65.401,0,.375,36
7,77.401,0,.375,36
7,97.406,0,.375,36
7,103.406,0,.375,36
7,105.906,0,.375,36

7,113.406,99999, .375,36

1,7.5,72.5,72.5,0
1,10,72.5,72.5
1,15,72.5,72.5
1,39,72.5,72.5
1,92,72.5,72.5
1,115.294,72.5
1,117.794,72.5
1,125.294,72.5

2,10,18,2 742 36
2,15,18,2-019,36
2,39,18,1.298,36
2,92,18,1.9,36
2,115.294,18,1.298,36
2,117.794,18,1.9,36
2,125.294,18,2.5,36
3,7.5,18,3.465,36
3,10,18,2.742,36
3,15,18,2.019,36
3,39,18,1.298,36
3,92,18,1.9,36
3,115.294,18,1.298,36
3,117.794,18,1.9,36
3,125.294,18,2.5,36
4,0,2.5,15.333,0

4,103.685,10.875,15.333,0
4,125.294,10.875,15.333,0

Broadway Bridge South Approach Girder F 02-14-2017

5,0,0,0,0
5,103.685,0,0,0
¥
Page 3

5,125.294,0,0,0
6,0,0,0,0
6,103.685,0,0,0
6,125.294,0,0,0
7,7.5,0,.375,36
7,10,0,.375,36
7,15,0,.375,36
7,39,0,.375,36
92,0,.375,36
15. 294,0,.375,36
17.794,0,.375,36

25.294, 99999 .375,36

7
7,1

7,1

7,1

1,7.5,72. 5 72.5,0
1,10, 72. 5, 72. 5, 0
1,82.987, 72. 5, 72. 5,0
1,85.487,72.5,72.5,0
1,92.987,72.5,72.5,0
2,7.5,18,2.5, 36
2,10, 18 1. 9, 36

2,82. 987 18,1.298,36

——— INPUT ECHO ---

Page 3
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GIRDER F NONCOMPOSITE EXTERIOR RUN.STR

85.487,18,1.9,36
92.987,18,2.5,36

2. 987 18 2. 5, .36

,10. 875 15. 333 0
2.987, 10 875, 15. 333,0
,0, 0

-987,0,0,0

0,.375, 36
987,0,.375,36
487,0,.375,36
987, 99999 .375,36
,12.5,72. 5 0
72 5, 72. 5, 0
2.685, 72. 5, 72. 5,0
1,86.685,72.5,72. 5,0
1,110. 685 72. 5 72.5,0
1,113-685,72.5,72 5,0
1,116.185,72.5,72.5,0
1,123.685,72.5,72.5,0
2,7.5,18,2.5,36
2,10,18,1.9,36
2,32.685,18,1.298,36
2,86.685,18,1.9,36

PRPRPNNNNNOOUIURDWWWWWNN
01. N 01 O O

9
0
9
0
92
0
9
2
1
8
8
9
2"
1
3

Broadway Bridge South Approach Girder F 02-14-2017

Page 4

2,110.685,18,1.298,36
2,113.685,18,1.9,36
2,116.185,18,2.5,36
2,123.685,18,3.103,36
3,7.5,18,2.5,36
3,10,18,1.9,36
3,32.685,18,1.298,36
3,86.685,18,1.9,36
3,110.685,18,1.298,36
3,113.685,18,1.9,36
3,116.185,18,2.5,36
3,123.685,18,3.103,36
4,0,10.875,15.333,0
4,13.904,10.875,15.333,0
4,123.685,2.5,15.333,0
5,0,0,0,0
5,13.904,0,0,0
5,123.685,0,0,0
6,0,0,0,0
6,13.904,0,0,0
6,123.685,0,0,0
7,7.5,0,.375,36
7,10,0,.375,36
7,32.685,0,.375,36
7,86.685,0,.375,36
7,110.685,0,.375,36
7,113.685,0,.375,36
7,116.185,0,.375,36
7,123.685,99999, .375,36

——— INPUT ECHO ---

Page 4
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GIRDER F NONCOMPOSITE EXTERIOR RUN.STR

1,7.5,72.5,72.5,0
1,10,72.5,72.5,0
1,13,72.5,72.5,0
1,39.992,72.5,72.5,0
1,81.992,72.5,72.5,0
1,98.862,72.5,72.5,0
2,7.5,18,3.103,36
2,10,18,2.5,36
2,13,18,1.9,36
2,39.992,18,1.298,36
2,81.992,18,1.9,36
2,98.862,18,1.298,36
3,7.5,18,3.103,36
3,10,18,2.5,36
3,13,18,1.9,36
3,39.992,18,1.298,36
3,81.992,18,1.9,36
3,98.862,18,1.298,36
4,0,9,15.333,0
4,16.195,9,15.333,0
4,98.862,4,15.333,0
¥

Broadway Bridge South Approach Girder F 02-14-2017

Page 5

5,0,0,0,0
5,16.195,
5,98.862,
6,0,0,0,0
6,16.195,
6,98.862,0,
7,7.5,0,.37
7,10,0,.375,36
7,13,0,.375,36
7,39.992,0,.375,36
7,81.992,0,.375,36
7,98.862,99999, .375,36

0,0,0
0,0,0
0,0,0
0,0
5,36

?

——— INPUT ECHO ---

Broadway Bridge South Approach Girder F 02-14-2017
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——— INPUT ECHO ---
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--- FATIGUE REPORT ---

Max stress range, top & bottom flange
@ Ext: 11.35 ksi *1.13 = 12.83 ksi
@ 4T: 10.50 ksi *1.13 = 11.87 ksi

All Units: ksi
SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -——-- TOP FLANGE-----  ————- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 0.00 -4.94 -4.57 -4.47 4.94 4.77 4.57 4.47
1.118 0.00 -5.62 -5.21 -5.09 5.62 5.43 5.21 5.09
1.118 0.00 -4.06 -3.69 -3.61 4.06 3.85 3.69 3.61
1.2 0.00 -6.29 -5.73 -5.60 6.29 5.98 5.73 5.60
1.224 0.00 -6.73 -6.13 -6.00 6.73 6.39 6.13 6.00
1.224 0.00 -5.26 -4.72 -4.62 5.26 4.92 4.72 4.62
1.3 0.00 -6.35 -5.69 -5.57 6.35 5.94 5.69 5.57
1.4 0.00 -7.00 -6.28 -6.14 7.00 6.55 6.28 6.14
1.5 0.00 -7.19 -6.44 -6.30 7.19 6.72 6.44 6.30
1.577 0.00 7.07 6.34 6.20 7.07 6.61 6.34 6.20
1.577 0.00 9.05 8.24 8.06 9.05 8.59 8.24 8.06
1.6 0.00 9.00 8.20 8.02 9.00 8.55 8.20 8.02
1.682 0.00 2 44 7.28 8 7.77 44 7.28
1.683 0.00 -11-35 -10.50 10.27 #_11-35 10.95 -10-50 10.27
1.7 0.00 _10 0.28 10.05 .10 10.72 0.28 10.05
1.8 0.00 8.88 8.22 8.05 8.88 8.58 8.22 8.05
1.859 0.00 7.75 7.17 7.02 -7.75 -7.48 -7.17 -7.02
1.859 0.00 5.28 4.80 4.69 -5.28 -5.01 -4.80 -4.69
1.9 0.00 4.74 4.31 4.21 -4.74 -4.49 -4.31 -4.21
1.912 0.00 4.76 4.33 4.23 -4.76 -4.51 -4.33 -4.23
1.912 0.00 3.61 3.22 3.15 -3.61 -3.36 -3.22 -3.15
1.934 0.00 3.64 3.25 3.18 -3.64 -3.39 -3.25 -3.18
1.934 0.00 2.93 2.56 2.51 -2.93 -2.68 -2.56 -2.51
2.0 0.00 3.00 2.63 2.57 -3.00 -2.74 -2.63 -2.57
Page 18
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mdierks
Text Box
Max stress range, top & bottom flange
@ Ext: 11.35 ksi * 1.13 =  12.83 ksi
@ 4T: 10.50 ksi * 1.13 = 11.87 ksi
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GIRDER F NONCOMPOSITE EXTERIOR RUN.STR

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Broadway Bridge South Approach Girder F
02-14-2017 14:54:50 Page 26

--- FATIGUE REPORT ---

All Units: Kksi Girder F is exterior girder for spans 1 & 5

- FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

----- TOP FLANGE-----  ——--—BOTTOM FLANGE-----

LOCA EXT 4T 6T EXT INS 4T

2.0 0.00 .63 2.57 -3.00 -2.74 -2.57
2.060 0.00 .59 2.54 -2.96 -2.70 -2.54
2.060 0.00 3.21 -3.68 -3.4 -3.21
2.080 0.00 66 -3.66 -3.27 -3.19

ArWbhwoho~NU

65 3.57 -4.01 -3.81 -3.
.05 3.96 -4.44 -4.22 -4.05 -3.
.12 3.05 -3.47 -3.25 -3.12 -3.
.03  3.94 -4.49 -4.20 -4.03 -3.

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.
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--- FATIGUE REPORT ---

- FATIGUE STRESS RANGE (ksi) -
XTREME FIBER, 4T=4*tw, 6T=6*tw)

REBAR ----—- TOP FLANGE===--  ---——BOFTOM FLANGE-----
LOCA  RANGE EXT

3.0 0.00
3.081 0.00
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GIRDER F NONCOMPOSITE EXTERIOR RUN.STR

PO~ DD

.70 4.60
.57  4.47
60 4.50

-5.16
-5.02
-5.05
-7.01

-4.90
-4.77
-4.80

-4.70

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Broadway Bridge South Approach Girder F

02-14-2017 14:54:50 Page 28
-—- FATIGUE REPORT ---
Girder F is exterior girder for spans 1 & 5
All Units: ksi
- FATIGUE STRESS RANGE (ksi) -
- EXTREME FIBER, 4T=4*tw, 6T=6*tw)
----- TOP FLANGE----- -———-BOTTOM FLANGE-----
EXT 4T 6T EXT INS 4T 6T
35 90 3.82 -4.35 -4.07 .82
03 2.96 -3.38 -3.16 -96
3.85 -4.32 -4.10 -3.85
3.48 -3.91 -3.56 -3.48
-5.42 -

WNWWArPRAPMRNRPOONNNOOUCIOOMTTWDAW

NNWWWWWUINONNNOOUTUINODOI@WWWW

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
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--- FATIGUE REPORT ---

All Units: ksi

SPAN 5 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE-----  ————- BOTTOM FLANGE-----

LOCA  RANGE EXT AT 6T EXT INS 4T 6T
5.0 0.00 3.24 2.86 2.80 -3.24 -2.98 -2.86 -2.80
5.076 0.00 3.08 2.72 2.66 -3.08 -2.84 -2.72 -2.66
5.076 0.00 3.76 3.37 3.30 -3.76 -3.51 -3.37 -3.30
5.1 0.00 3.70 3.31 3.24 -3.70 -3.46 -3.31 -3.24
5.101 0.00 3.70 3.32 3.25 -3.70 -3.47 -3.32 -3.25
5.101 0.00 4.74 4.32 4.23 -4.74 -4.51 -4.32 -4.23
5.131 0.00 5.04 4.59 4.49 -5.04 -4.79 -4.59 -4.49
5.132 0.00 7.00 6.48 6.34 -7.00 -6.76 -6.48 -6.34
5.2 0.00 7.95 7.35 7.19 7.95 7.67 7.35 7.19
5.3 0.00 9.73 9.01 8.81 9.73 9.40 9.01 8.81
5.4 0.00 9.48 8.77 8.58 9.48 9.15 8.77 8.58
5.404 0.00 9.54 8.83 8.64 9.54 9.21 8.83 8.64
5.405 0.00 6.87 6.26 6.12 6.87 6.53 6.26 6.12
5.5 0.00 7.85 7.15 6.99 7.85 7.46 7.15 6.99
5.6 0.00 7.62 6.94 6.79 7.62 7.24 6.94 6.79
5.7 0.00 -6.89 -6.28 -6.14 6.89 6.55 6.28 6.14
5.8 0.00 -5.21 -4.74 -4.64 5.2 4.95 4.74 4.64
5.829 0.00 -4.61 -4.20 -4.11 4.61 4.38 4.20 4.11
5.829 0.00 -6.39 -5.92 -5.79 6.39 6.17 5.92 5.79
5.9 0.00 -4.39 -4.07 -3.98 4.39 4.24 4.07 3.98
6.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
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GIRDER F FULLY COMPOSITE EXTERIOR RUN.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Broadway Bridge South Approach Girder F

Input Filename: GIRDER F FULLY COMPOSITE EXTERIOR RUN
Output Filename: GIRDER F FULLY COMPOSITE EXTERIOR RUN.STR
Time:14:56:50

Date:02-14-2017

AASHTO LRFD Code: 7TH Edition

¥
Broadway Bridge South Approach Girder F 02-14-2017 14:56:50 STLBRIDGE LRFD
Page 1
-—— INPUT ECHO ---
"'2DBRIDGE I Girder"
"ENGLISH™
Page 1
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GIRDER F FULLY COMPOSITE EXTERIOR RUN.STR
"Broadway Bridge South Approach Girder F"
“LRFD v61"
0
5,"HL93",8,"0",0,0
4000,150,6.5,2,2.5

. 0,0,
kd 4 ?
3,10,0,1.5,1.25,1.5

0,0,0, 0
490,3644,29000,8,24
,1.75

5
.8,1.33,1,1

39,2.095,1.83,0

Ne Ny e 1 1 1 1 u u u
OQUIOWNWNNNORO
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,13.401,72.5,7
,25.401,72.5,7
,65.401,72.5,7
e 7

7

PRPRPPRPOOOOOVORrROOVOORORARRPFPRLORO

7.401,72.5,
1,97.406,72.5,
1,103. 406 72. 5
1,105.906,72.5,
1,113.406,72.5,
2,13.401, 18 1.29 ,
2,25-401,18,1.9 36
2,65.401,18,2.5,36
2,77.401,18,1.9,36
2,97.406,18,1.298,36
2,103.406,18,2.019,36
2,105.906,18,2.742,36
2,113.406,18,3.465,36
3,13.401,18,1.298,36
3,25.401,18,1.9,36
3,65.401,18,2.5,36
3,77.401,18,1.9,36
¥
Broadway Bridge South Approach Girder F 02-14-2017 14:56:50 STLBRIDGE LRFD
Page 2
-—— INPUT ECHO ---
3,97.406,18,1.298,36
3,103.406,18,2.019,36
3,105.906,18,2.742,36
3,113.406,18,3.465,36
4,0,4,15.333,0
4,87.021,9,15.333,0
4,113.406,9,15.333,0

5.113.406,0,0,0
6.0,0,0,0
Page 2
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GIRDER F FULLY COMPOSITE EXTERIOR RUN.STR

6,87.021,0,0,0
6,113.406,0,0,0
7,13.401,0,.375,36
7,25.401,0,.375,36
7,65.401,0,.375,36
7,77.401,0,.375,36
7,97.406,0,.375,36
7,103.406,0,.375,36
7,105.906,0,.375,36
7,113.406,99999, .375,36
1,7.5,72.5,72.5,0
1,10,72.5,72.5
1,15,72.5,72.5
1,39,72.5,72.5
1,92,72.5,72.5
1,115.294,72.5
1,117.794,72.5
1,125.294,72.5

2,10,18,2 742 36
2,15,18,2-019,36
2,39,18,1.298,36
2,92,18,1.9,36
2,115.294,18,1.298,36
2,117.794,18,1.9,36
2,125.294,18,2.5,36
3,7.5,18,3.465,36
3,10,18,2.742,36
3,15,18,2.019,36
3,39,18,1.298,36
3,92,18,1.9,36
3,115.294,18,1.298,36
3,117.794,18,1.9,36
3,125.294,18,2.5,36
4,0,2.5,15.333,0
4,103.685,10.875,15.333,0
4,125.294,10.875,15.333,0
5,0,0,0,0
5,103.685,0,0,0

¥

Broadway Bridge South Approach Girder F 02-14-2017

Page 3

5,125.294,0,0,0
6,0,0,0,0
6,103.685,0,0,0
6,125.294,0,0,0
7,7.5,0,.375,36
7,10,0,.375,36
7,15,0,.375,36
7,39,0,.375,36
7,92,0,.375,36
7,115 294,0,.375,36
7,117.794,0,.375,36
7,125.294, 99999 .375,36
1,7.5,72. 5 72.5,0
1,10, 72. 5, 72. 5, 0
1,82.987, 72. 5, 72. 5,0
1,85.487,72.5,72.5,0
1,92.987,72.5,72.5,0
2,7.5,18,2.5, 36
2,10, 18 1. 9, 36

2,82. 987 18,1.298,36

——— INPUT ECHO ---

Page 3
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GIRDER F FULLY COMPOSITE EXTERIOR RUN.STR

85.487,18,1.9,36
92.987,18,2.5,36

2. 987 18 2. 5, .36
,10. 875 15. 333 0
2.987, 10 875, 15. 333,0
2.

,-375, 36
87,0,.375,36
87,0,.375,36
987,99999, .375,36
,72.5,72. 5 0
72 5, 72. 5, 0
2.685, 72. 5, 72.5
1,86.685,72.5,72.5
1,110-685,72.5,72.
1,113.685,72.5,72.
1,116.185,72.5,72.
1,123.685,72.5,72.
2,7.5,18,2.5,36
2,10,18,1.9,36
2,32.685,18,1.298,36
2,86.685,18,1.9,36

PRPRPNNNNANOOUIORARWWWWWNN
OO

9
0
9
0
9
0
9
2
1
8
8
9
2"
1
3

5
5
5
5

0
0
,0
,0
,0
,0

Broadway Bridge South Approach Girder F 02-14-2017

Page 4

2,110.685,18,1.298,36
2,113.685,18,1.9,36
2,116.185,18,2.5,36
2,123.685,18,3.103,36
3,7.5,18,2.5,36
3,10,18,1.9,36
3,32.685,18,1.298,36
3,86.685,18,1.9,36
3,110.685,18,1.298,36
3,113.685,18,1.9,36
3,116.185,18,2.5,36
3,123.685,18,3.103,36
4,0,10.875,15.333,0
4,13.904,10.875,15.333,0
4,123.685,2.5,15.333,0
5,0,0,0,0
5,13.904,0,0,0
5,123.685,0,0,0
6,0,0,0,0
6,13.904,0,0,0
6,123.685,0,0,0
7,7.5,0,.375,36
7,10,0,.375,36
7,32.685,0,.375,36
7,86.685,0,.375,36
7,110.685,0,.375,36
7,113.685,0,.375,36
7,116.185,0,.375,36
7,123.685,99999, .375,36

——— INPUT ECHO ---
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GIRDER F FULLY COMPOSITE EXTERIOR RUN.STR

1,7.5,72.5,72.5,0
1,10,72.5,72.5,0
1,13,72.5,72.5,0
1,39.992,72.5,72.5,0
1,81.992,72.5,72.5,0
1,98.862,72.5,72.5,0
2,7.5,18,3.103,36
2,10,18,2.5,36
2,13,18,1.9,36
2,39.992,18,1.298,36
2,81.992,18,1.9,36
2,98.862,18,1.298,36
3,7.5,18,3.103,36
3,10,18,2.5,36
3,13,18,1.9,36
3,39.992,18,1.298,36
3,81.992,18,1.9,36
3,98.862,18,1.298,36
4,0,9,15.333,0
4,16.195,9,15.333,0
4,98.862,4,15.333,0
¥

Broadway Bridge South Approach Girder F 02-14-2017

Page 5

5,0,0,0,0
5,16.195,
5,98.862,
6,0,0,0,0
6,16.195,
6,98.862,0,
7,7.5,0,.37
7,10,0,.375,36
7,13,0,.375,36
7,39.992,0,.375,36
7,81.992,0,.375,36
7,98.862,99999, .375,36

0,0,0
0,0,0
0,0,0
0,0
5,36

?

——— INPUT ECHO ---

Broadway Bridge South Approach Girder F 02-14-2017
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——— INPUT ECHO ---
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mdierks
Rectangle


--- FATIGUE REPORT ---

All Units: ksi

Max stress range, top flange
@ Ext: 5.95 ksi *1.13 = 6.72 ksi
@ 4T:5.34 ksi * 1.13 = 6.03 ksi

Max stress range, bottom flange
@ Ext: 10.26 ksi * 1.13 = 11.59 ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) - _ _
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw) [@ 4T:9.65ksi*1.13 = 10.90 ksi
REBAR ----- TOP FLANGE-----  ————— BOTTOM FLANGE---—-
LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1  -1.95 -1.89 -1.65 -1.59 4.38 4.27 4.14 4.08
1.118 -2.23 -2.16 -1.90 -1.82 4.98 4.85 4.71 4.64
1.118 -1.85 -1.85 -1.60 -1.54 3.72 3.58 3.47 3.42
1.2  -2.88 -2.87 -2.48 -2.40 5.73 5.52 5.35 5.26
1.224 -3.09 -3.08 -2.67 -2.58 6.13 5.90 5.72 5.63
1.224 -2.66 -2.71 -2.32 -2.25 4.89 4.65 4.50 4.43
1.3  -3.24 -3.30 -2.82 -2.73 5.90 5.61 5.43 5.34
1.4  -3.65 -3.72 -3.19 -3.09 6.52 6.19 5.99 5.89
1.5  -3.87 -3.94 -3.39 -3.29 6.70 6.35 6.15 6.04
1.577 -3.95 -4.02 -3.47 -3.37 6.61 6.27 6.06 5.96
1.577 -4.73 -4.71 -4.13 -4.01 8.31 7.99 7.73 7.60
1.6  -4.77 -4.76 -4.17 -4.05 8.28 7.96 7.70 7.57
1.682  4.69 4.01 3 7.28 0 6.91
1.683 6.10 [5.95 |[5.34 | 5.18 9.98 9.49
1.7 6.10 5.95 5.36 5.20 0.06 9.79 9.2 9.31
1.8 5.93 5.79 5.27 5.13 8.24 8.00 7.72 7.58
1.859 5.88 5.75 5.27 5.14 -7.30 -7.07 -6.81 -6.68
1.859 4.08 4.08 3.66 3.57 -5.05 -4.81 -4.63 -4.54
1.9 4.00 4.00 3.60 3.52 -4.57 -4.35 -4.18 -4.09
1.912 4.03 4.03 3.64 3.55 -4.59 -4.36 -4.19 -4.11
1.912 3.05 3.11 2.75 2.69 -3.50 -3.26 -3.14 -3.07
1.934 3.10 3.16 2.80 2.73 -3.52 -3.28 -3.15 -3.09
1.934 2.48 2.58 2.24 2.19 -2.84 -2.60 -2.50 -2.45
2.0 2.58 2.69 2.34 2.28 -2.89 -2.65 -2.54 -2.49
Page 18
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@ Ext: 5.95 ksi * 1.13 =  6.72 ksi

Max stress range, bottom flange
@ Ext: 10.26 ksi * 1.13 =  11.59 ksi
@ 4T: 9.65 ksi * 1.13 = 10.90 ksi
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GIRDER F FULLY COMPOSITE EXTERIOR RUN.STR

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Broadway Bridge South Approach Girder F
02-14-2017 14:56:52 Page 26

--- FATIGUE REPORT ---

AIl Units: ksi Girder F is exterior girder for spans 1 & 5

- FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

————— TOP FLANGE----- -----BOTTOM FLANGE-----

LOCA EXT 4T 6T EXT INS 4T T
2.0 2.62 .37 2.32 -2.89 -2.65 -2.49
2.060 2.53 . 2.24 -2.87 -2.63 -2.47
2.060 3.16 .23 2.79 -3.55 -3.12
2.080 3.12 .19 2.76 -3.18 -3.11
2.080 4.12 . -4.16
2.1 4.06 . -4.15
2.120 4.07 . -4.33
2.120 5.88 . -6.38
2.2 5.75 . 7.38
2.3 5.32 . 8.16
2.311 5.31 . 8.28
2.311 4.12 . 6.04
2.4 -4.16 . 6.73
2.5 -3.60 . 6.36
2.6 -3.33 . 6.06
2.7 -3.12 . 5.21
2.734 -3.06 . 4.86
2.734 -3.93 . . 6.66
2.8 3.90 3. .43 5.77
2.9 3.68 3.37 3.28 -4.59 -4.45 -4.29 -420
2.9 4.31 3.95 3.85 -5.26 -5.10 -4.90 -4.8

3.20 3.19 2.87 2.80 -3.83 -3.66 -3.52 -3.45

3.65 3.64 3.28 3.20 -4.31 -4.11 -3.96 -3.88

2.86 2.90 2.58 2.52 -3.39 -3.19 -3.07 -3.01
3.0 3.92 3.97 3.53 3.45 -4.51 -4.24 -4.08 -3.99

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Broadway Bridge South Approach Girder F
02-14-2017 14:56:52 Page 27

--- FATIGUE REPORT ---

REBAR ----—- TOP FLANGE=====_  --———BOTTOM FLANGE-----
LOCA  RANGE EXT 4T INS 4T 6T

3.0 3.92
3.081 3.52

-4.08 -3.99
6 -3.59

3.10 -4.06 -3.81
Page 19
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GIRDER F FULLY COMPOSITE EXTERIOR RUN.STR

3.081 4.50 4.49 4.06 3.96 -5.16 -4.92 -4.73 -4.64
3.1 4.38 4.37 3.95 3.86 -5.02 -4.79 -4.61 -4.51
3.107 4.36 4.35 3.93 3.84 -5.05 -4.82 -4.63 -4.54
3.108 6.04 5.92 5.44 5.31 -6.95 -6.73 -6.47 -6.34
3.2 5.62 5.50 5.02 4.89 7.36 7.14 6.88 6.76
3.3 5.26 5.13 4.64 4.51 8.07 7.84 7.58 7.45
3.4 4.68 4.56 4.09 3.96 8.09 7.87 7.62 7.49
3.5 3.90 3.79 3.37 3.26 7.39 7.19 6.97 6.86
3.6 4.59 4.47 4.01 3.88 8.01 7.79 7.54 7.42
3.7 5.14 5.02 4.54 4.41 7.97 7.75 7.49 7.36
3.8 5.49 5.37 4.90 4.77 7.25 7.03 6.78 6.65
3.892 5.82 5.71 5.25 5.13 -6.60 -6.39 -6.15 -6.02
3.893 4.20 4.19 3.79 3.70 -4.79 -4.57 -4.39 -4.31
3.9 4.21 4.20 3.80 3.71 -4.75 -4.53 -4.35 -4.27
3.919 4.33 4.32 3.91 3.82 -4.90 -4.67 -4.49 -4.40
3.919 3.38 3.43 3.05 2.98 -3.85 -3.61 -3.47 -3.40
4.0 3.78 3.84 3.42 3.34 -4.34 -4.07 -3.91 -3.83

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Broadway Bridge South Approach Girder F
02-14-2017 14:56:52 Page 28

--- FATIGUE REPORT ---

All Units: ksi

- FATIGUE STRESS RANGE (ksi) -
- EXTREME FIBER, 4T=4*tw, 6T=6*tw)

.42 3.34 -4.34 -4.07
.51 2.45 -3.29
.20 3.12 -4.18
2.74

L r
NNWNWWWPRPRAORPRPWWOWWWWWWWAWWN UG

61

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
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GIRDER F FULLY COMPOSITE EXTERIOR RUN.STR

Broadway Bridge South Approach Girder F
02-14-2017 14:56:52 Page 29

--- FATIGUE REPORT ---

All Units: ksi

SPAN 5 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE-----  ————- BOTTOM FLANGE-----

LOCA  RANGE EXT AT 6T EXT INS 4T 6T
5.0 2.85 2.93 2.58 2.52 -3.17 -2.93 -2.81 -2.75
5.076 2.69 2.77 2.43 2.37 -3.04 -2.82 -2.70 -2.65
5.076 3.29 3.34 2.97 2.90 -3.70 -3.48 -3.34 -3.27
5.1 3.23 3.27 2.91 2.85 -3.65 -3.43 -3.30 -3.23
5.101 3.23 3.27 2.91 2.85 -3.66 -3.44 -3.30 -3.24
5.101 4.13 4.12 3.73 3.65 -4.67 -4.45 -4.27 -4.19
5.131 4.15 4.14 3.74 3.65 -4.93 -4.71 -4.53 -4.44
5.132 5.72 5.61 5.14 5.02 -6.78 -6.56 -6.32 -6.19
5.2 5.69 5.56 5.08 4.94 7.56 7.34 7.08 6.94
5.3 5.76 5.62 5.08 4.93 9.02 8.77 8.47 8.33
5.4 5.13 5.00 4.48 4.34 8.94 8.69 8.42 8.28
5.404 5.14 5.01 4.49 4.35 8.97 8.73 8.45 8.31
5.405 3.99 3.98 3.51 3.40 6.64 6.38 6.17 6.07
5.5 -4.16 -4.14 -3.63 -3.52 7.27 6.99 6.76 6.65
5.6 -3.84 -3.83 -3.34 -3.24 7.03 6.76 6.55 6.44
5.7 -3.35 -3.33 -2.90 -2.81 6.34 6.10 5.91 5.82
5.8 -2.48 -2.47 -2.15 -2.08 4.81 4.63 4.48 4.41
5.829 -2.19 -2.18 -1.90 -1.83 4.25 4.09 3.96 3.90
5.829 -2.67 -2.59 -2.28 -2.20 5.70 5.55 5.39 5.31
5.9 -1.78 -1.73 -1.52 -1.47 3.89 3.79 3.68 3.62
6.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
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Unit 2 Girder F Noncomposite Exterior Girder.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Unit 2 Girder F South Approach
Input Filename: Unit 2 Girder F Noncomposite Exterior Girder
Output Filename: Unit 2 Girder F Noncomposite Exterior

Girder_STR
Time:15:42:15
Date:02-14-2017
AASHTO LRFD Code: 7TH Edition
¥
Unit 2 Girder F South Approach 02-14-2017 15:42:15 STLBRIDGE LRFD Page 1
-—— INPUT ECHO ---
""2DBRIDGE 1 Girder™
"ENGLISH"
Page 1
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Unit 2 Girder F Noncomposite Exterior Girder.STR
"Unit 2 Girder F South Approach”

"LRFD v61"

0

5,"HL93",8,"0",0,0,0,0,0,0,0,0
4000,150,6.5,2,2.5,490,3644,29000,8,24
1,10,0,1.5,1.25,1.5,1.75

0,0,0

1,1,1.3

0,0,1.5
1.25,1.5,1.75
1.25,1.55,1.8,1.33,1,1
1.25,1.5,1.6
1.3,1.3,1
4,2,4,0,1.539,2.095,1,0
107,0,0

0,0,0,0,0

99,0,0

0,0,0,0,0
109.836,0,0
0,0,0,0,0
117.719,0,0
0,0,0,0,0

12.17,0,0

0,0,0,0,0

0

0

0

0

1,14,72.5,72.5,0
1,22,72.5,72.5,0
1,24.904,72.5,72.5,0
1,67,72.5,72.5,0
1,82.5,72.5,72.5,0
1,95,72.5,72.5,0
1,99.5,72.5,72.5,0
1,107,72.5,72.5,0
2,14,18,1.307,36
2,22,18,1.908,36
2,24.904,18,2.51,36
2,67,18,2.508,36
2,82.5,18,1.906,36
2,95,18,1.305,36
2,99.5,18,2.027,36

2,107,18,2.749,36
3,14,18,1.307,36
3,22,18,1.908,36
3,24.904,18,2.51,36
3,67,18,2.508,36

Unit 2 Girder F South Approach 02-14-2017 15:42:15 STLBRIDGE LRFD Page 2
-—— INPUT ECHO ---
3,82.5,18,1.906,36
3,95,18,1.305,36
3,99.5,18,2.027,36
3,107,18,2.749,36
4,107,4,15.333,0
5,107,0,0,0
6,107,0,0,0
7,14,0,.625,36
7,22,0,.625,36
7,24.904,0,.625,36
7,67,0,.375,36
7,82.5,0,.375,36
Page 2
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Unit 2 Girder F Noncomposite Exterior Girder.STR

1. 836 72. 5 72. 5 0
9.836,72.5,72.5,0
,18,2. 027 36
2.836,18, 1. 305,36
9.836,18,2.027,36
01. 836 18 2. 749 36
09.836,18,3.35, 36
,18,2. 027 36
2.836,18, 1. 305,36
99-836,18,2.027,36
3,101.836,18,2.749,36
3,109.836,18,3.35,36
4,109.836,4,15.333,0

9
9
1
7.
1
9
9
7.
1
9
9
7.
1
9
9
9
9
9
7.
1
9
9
7’

92

99. 836 72. 5, 172. 5, .0
10

10

7

9
9
1
1
7
9

WWWNNNNNRPRPRPRPRPNSNNANOOORWWWWNNNNRPRRRPRNNN

Unit 2 Girder F South Approach 02-14-2017 15:42:15 STLBRIDGE LRFD Page 3
-—— INPUT ECHO ---

5,109.836,0,0,0
6,109.836,0,0,0
7,7,0,.375,36
7,92.836,0,.375,36
7,99.836,0,.375,36
7,101.836,0,.375,36
7,109.836,99999, .375,36
1,7,72.5,72.5,0
,9,72.5,72.5,0
,15,72.5,72.5,0
33.7188,72.5,72.5,0
44.719,72.5,72.5,0
85.719,72.5,72.5,0
117.719,72.5,72.5,0
7,18,3.35,36
9,18,2.749,36
15,18,2.027,36
2,33. 719 18,1.305,36
2,44.719,18,1.906,36
2,85_719,18,2-387,36
2,117.719,18,1.906,36
3,7,18,3.35,36

1
1
1
1
1
1
2
2
2

Page 3
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Unit 2 Girder F Noncomposite Exterior Girder.STR
3,9,18,2.749,36
3,15,18,2.027,36
3,33.719,18,1.305,36
3,44.719,18,1.906,36
3,85.719,18,2.387,36
3,117.719,18,1.906,36
4,117.719,4,15.333,0
5,117.719,0,0,0
6,117.719,0,0,0
7,7,0,.375,36
7,9,0,.375,36
7,15,0,.375,36
7,33.7188,0,.375,36
7,44.719,0,.375,36
7,85.719,0,.375,36
7,117.719,99999, .375,36
1,3.583,72.5,72.5,0
1,12.17,72.5,72.5,0
2,3.583,18,1.906,36
2,12.17,18,1.305,36
3,3.583,18,1.906, 36
3,12.17,18,1.305,36
4,12.17,4,15.333,0
5,12.17,0,0,0
6,12.17,0,0,0
7,3.583,0,.375,36
7,12.17,99999, .375,36

Unit 2 Girder F South Approach 02-14-2017 15:42:15 STLBRIDGE LRFD Page 4
—-—- INPUT ECHO ---

H-108


mdierks
Rectangle


All Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----—-  —-———- BOTTOM FLANGE-----

LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 0.00 -3.96 -3.56 -3.43 3.96 3.82 3.56 3.43
1.131 0.00 -4.80 -4.32 -4.16 4.80 4.64 4.32 4.16
1.131 0.00 -3.57 -3.16 -3.04 3.57 3.39 3.16 3.04
1.2 0.00 -4.97 -4.40 -4.23 4.97 4.72 4.40 4.23
1.206 0.00 -5.05 -4.47 -4.30 5.05 4.80 4.47 4.30
1.206 0.00 -4.01 -3.49 -3.36 4.01 3.75 3.49 3.36
1.233 0.00 -4.31 -3.75 -3.62 4.31 4.03 3.75 3.62
1.233 0.00 -4.56 -4.09 -4.00 4.56 4.27 4.09 4.00
1.3 0.00 -5.35 -4.80 -4.70 5.35 5.00 4.80 4.70
1.4 0.00 -5.87 -5.27 -5.15 5.87 5.49 5.27 5.15
1.5 0.00 -5.99 -5.37 -5.25 5.99 5.60 5.37 5.25
1.6 0.00 5.85 5.24 5.13 5.85 5.47 5.24 5.13
1.626 0.00 5.67 5.08 4.97 5.67 5.30 5.08 4.97
1.626 0.00 7.25 6.60 6.46 7.25 6.89 6.60 6.46
1.7 0.00 6.59 6.00 5.87 6.59 6.26 6.00 5.87
1.771 0.00 5.55 5.06 4.95 5.55 5.27 5.06 4.95
1.771 0.00 7.69 7.12 6.96 7.69 7.42 7.12 6.96
1.8 0.00 7.11 6.58 6.44 7.11 6.86 6.58 6.44
1.888 0.00 5.51 5.09 4.98 -5.51 -5.31 -5.09 -4.98
1.888 0.00 3.76 3.41 3.34 -3.76 -3.56 -3.41 -3.34
1.9 0.00 3.61 3.27 3.20 -3.61 -3.42 -3.27 -3.20
1.930 0.00 3.83 3.48 3.40 -3.83 -3.63 -3.48 -3.40
1.930 0.00 2.91 2.59 2.53 -2.91 -2.70 -2.59 -2.53
2.0 0.00 3.30 2.94 2.88 -3.30 -3.07 -2.94 -2.88

Note: For locations which do not experience tensile stresses

the fatigue stress range iIs output as a negative number.
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Unit 2 Girder F Noncomposite Exterior Girder.STR

Unit 2 Girder F South Approach 02-14-2017 15:42:16 Page 20
-—-— FATIGUE REPORT ---
All Units: ksi
SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -—-——- TOP FLANGE-----  ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS AT 6T
2.0 0.00 3.30 2.94 2.88 -3.30 -3.07 -2.94 -2.88
2.076 0.00 2.94 2.62 2.57 -2.94 -2.74 -2.62 -2.57
2.076 0.00 3.88 3.52 3.45 -3.88 -3.67 -3.52 -3.45
2.1 0.00 3.73 3.39 3.31 -3.73 -3.53 -3.39 -3.31
2.131 0.00 3.91 3.55 3.47 -3.91 -3.70 -3.55 -3.47
2.131 0.00 5.73 5.30 5.19 -5.73 -5.53 -5.30 -5.19
2.2 0.00 6.32 5.84 5.72 6.32 6.10 5.84 5.72
2.3 0.00 7.48 6.92 6.77 7.48 7.22 6.92 6.77
2.4 0.00 7.87 7.29 7.13 7.87 7.60 7.29 7.13
2.5 0.00 7.45 6.89 6.74 7.45 7.19 6.89 6.74
2.6 0.00 7.85 7.26 7.10 7.85 7.57 7.26 7.10
2.7 0.00 7.54 6.98 6.83 7.54 7.28 6.98 6.83
2.8 0.00 6.44 5.96 5.83 6.44 6.22 5.96 5.83
2.9 0.00 5.40 4.99 4.89 -5.40 -5.21 -4.99 -4.89
2.919 0.00 5.54 5.12 5.01 -5.54 -5.34 -5.12 -5.01
2.919 0.00 3.78 3.43 3.36 -3.78 -3.58 -3.43 -3.36
3.0 0.00 4.18 3.79 3.71 -4.18 -3.96 -3.79 -3.71
Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
Unit 2 Girder F South Approach 02-14-2017 15:42:16 Page 21
-—— FATIGUE REPORT ---
All Units: ksi
SPAN 3 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -———- TOP FLANGE----- ~ ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS AT 6T
3.0 0.00 4.18 3.79 3.71 -4.18 -3.96 -3.79 -3.71
3.064 0.00 3.55 3.22 3.16 -3.55 -3.36 -3.22 -3.16
3.064 0.00 5.20 4.81 4.71 -5.20 -5.02 -4.81 -4.71
3.1 0.00 4.68 4.33 4.23 -4.68 -4.51 -4.33 -4.23
3.2 0.00 5.99 5.54 5.42 5.99 5.78 5.54 5.42
3.3 0.00 7.38 6.82 6.68 7.38 7.12 6.82 6.68
3.4 0.00 7.90 7.31 7.15 7.90 7.63 7.31 7.15
3.5 0.00 7.73 7.15 7.00 7.73 7.46 7.15 7.00
3.6 0.00 7.97 7.38 7.22 7.97 7.69 7.38 7.22
3.7 0.00 7.31 6.77 6.62 7.31 7.06 6.77 6.62
3.8 0.00 5.86 5.42 5.31 5.86 5.66 5.42 5.31
3.845 0.00 5.45 5.04 4.93 -5.45 -5.26 -5.04 -4.93
3.845 0.00 3.72 3.38 3.30 -3.72 -3.52 -3.38 -3.30
3.9 0.00 3.38 3.07 3.00 -3.38 -3.20 -3.07 -3.00
3.909 0.00 3.50 3.18 3.11 -3.50 -3.31 -3.18 -3.11
3.909 0.00 2.66 2.37 2.32 -2.66 -2.47 -2.37 -2.32
Page 16
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Unit 2 Girder F Noncomposite Exterior Girder.STR

3.927 0.00 2.85 2.54 2.48 -2.85 -2.65 -2.54 -2.48
3.927 0.00 2.37 2.08 2.04 -2.37 -2.17 -2.08 -2.04
4.0 0.00 3.01 2.64 2.59 -3.01 -2.76 -2.64 -2.59

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Unit 2 Girder F South Approach 02-14-2017 15:42:16 Page 22
--— FATIGUE REPORT ---

Max stress range, top & bottom flange
All Units: ksi @ Ext: 8.73 ksi *1.13 = 9.86 ksi
@ 4T:8.08 ksi * 1.13 = 9.13 ksi

SPAN 4 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----- = ————- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
4.0 0.00 3.01 2.64 2.59 -3.01 -2.76 -2.64 -2.59
4.0569 0.00 2.83 2.49 2.43 -2.83 -2.60 -2.49 -2.43
4.060 0.00 3.40 3.03 2.97 -3.40 -3.16 -3.03 -2.97
4.076 0.00 3.34 2.98 2.92 -3.34 -3.11 -2.98 -2.92
4.077 0.00 4.41 4._.00 3.91 -4.41 -4.17 -4.00 -3.91
4.1 0.00 4.29 3.90 3.81 -4.29 -4.07 -3.90 -3.81
4.127 0.00 4.57 4.15 4.06 -4.57 -4.33 -4.15 -4.06
4.128 0.00 6.69 6.19 6.06 -6.69 -6.46 -6.19 -6.06
4.2 0.00 776 718 7.02 6 7.49 2 7.02
4.286 0.00 | 8.73 [ 8.08| 7.90 8.42 7.90
4.287 0.00 "6.30 5.73 5.61 6. 30 5.98 B 5.61
4.3 0.00 6.41 5.83 5.71 6.41 6.09 5.83 5.71
4.380 0.00 6.45 5.87 5.74 6.45 6.12 5.87 5.74
4.380 0.00 5.27 4.74 4.64 5.27 4.94 4.74 4.64
4.4 0.00 5.28 4.75 4.64 5.28 4.95 4.75 4.64
4.5 0.00 -4.75 -4.27 -4.18 4.75 4.46 4.27 4.18
4.6 0.00 -3.87 -3.48 -3.40 3.87 3.63 3.48 3.40
4.7 0.00 -2.45 -2.21 -2.16 2.45 2.30 2.21 2.16
4.728 0.00 -2.28 -2.05 -2.00 2.28 2.14 2.05 2.00
4.728 0.00 -2.78 -2.54 -2.48 2.78 2.65 2.54 2.48
4.8 0.00 2.24 2.04 1.99 2.24 2,12 2.04 1.99
4.9 0.00 4.20 3.83 3.74 -4.20 -3.99 -3.83 -3.74
5.0 0.00 7.66 6.97 6.82 -7.66 -7.28 -6.97 -6.82
Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.
Unit 2 Girder F South Approach 02-14-2017 15:42:16 Page 23
--— FATIGUE REPORT ---
All Units: ksi
SPAN 5 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE-----  ————- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
5.0 0.00 7.66 6.97 6.82 -7.66 -7.28 -6.97 -6.82
5.1 0.00 6.89 6.28 6.14 -6.89 -6.55 -6.28 -6.14
5.2 0.00 6.13 5.58 5.46 -6.13 -5.82 -5.58 -5.46
Page 17

H-111


mdierks
Text Box
Max stress range, top & bottom flange
@ Ext: 8.73 ksi * 1.13 =  9.86 ksi
@ 4T: 8.08 ksi * 1.13 = 9.13 ksi
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Note:

Unit 2 Girder F Noncomposite Exterior Girder.STR

0.00 5.41 4.93
0.00 7.49 6.93
0.00 7.44 6.88
0.00 6.37 5.89
0.00 5.31 4.91
0.00 4.24 3.92
0.00 3.19 2.95
0.00 2.13 1.97
0.00 1.08 1.00
0.00 .00 0.00

For locations which do not experience tensile stresses

4.82
6.78
6.73
5.77
4.81
3.84
2.89
1.93
0.98
0.00

-5.41
-7.49
-7.44
-6.37
-5.31
-4.24
-3.19
-2.13
-1.08

0.00

-5.14
-7.23
-7.18
-6.15
-5.12
-4.09
-3.08
-2.05
-1.04

0.00

-4.93
-6.93
-6.88
-5.89
-4.91
-3.92
-2.95
-1.97
-1.00

0.00

-4.
-6.
-6.
-5.
.81
-3.
-2.
-1.
-0.

0.

-4

the fatigue stress range is output as a negative number.
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Unit 2 Girder F Fully Composite Exterior Girder.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Unit 2 Girder F South Approach
Input Filename: Unit 2 Girder F Fully Composite Exterior

Girder
Output Filename: Unit 2 Girder F Fully Composite Exterior
Girder_STR
Time:15:43:52
Date:02-14-2017
AASHTO LRFD Code: 7TH Edition
¥
Unit 2 Girder F South Approach 02-14-2017 15:43:52 STLBRIDGE LRFD Page 1
--— INPUT ECHO ---
"2DBRIDGE I Girder"
Page 1

H-113



Unit 2 Girder F Fully Composite Exterior Girder.STR
"ENGLISH"
“Unit 2 Girder F South Approach™
"“"LRFD v61"
0
5,"HL93",8,"0",0,0,
4000,150,6.5,2,2.5,
3,10,0,1.5,1.25,1.5
0,0,0

0,0,0,0,0,0
490,3644,29000,8,24
,1.75

=
PR =
o~

. v o
Ol
[

OQOO0OO0OO0OO0O0 O Rk

-539,2.095,1,0

Ou 1+ 1 1+ 1 u u
O~NNWNNNOPR

Os ©Ov
O~NO~NO O
W v ow e O
OCOO0OWVWOOWO OO0COW: ' 1+ UIW
o O

« Nu

,22,18,1.908,36
24.904,18,2.51,36
67,18,2.508,36
82.5,18,1.906,36
95,18,1.305,36
99.5,18,2.027,36
2,107,18,2.749,36
3,14,18,1.307,36
3,22,18,1.908,36
3,24.904,18,2.51,36
3,67,18,2.508,36

NNNNNNNNRPRPRPRPRPRPRPRPOOOOORORORPROOORAMARRPRPEPOR

Unit 2 Girder F South Approach 02-14-2017 15:43:52 STLBRIDGE LRFD Page 2
-—- INPUT ECHO ---
3,82.5,18,1.906,36
3,95,18,1.305,36
3,99.5,18,2.027,36
3,107,18,2.749,36
4,107,4,15.333,0
5,107,0,0,0
6,107,0,0,0
7,14,0,.625,36
7,22,0,.625,36
7,24.904,0,.625,36
7,67,0,.375,36
Page 2
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Unit 2 Girder F Fully Composite Exterior Girder.STR
,0,.375,36
.375,36
0,-375 36

.375,36

1. 836 72. 5 72. 5 0
9.836,72.5,72.5,0
,18,2. 027 36
2.836,18, 1. 305,36
9.836,18,2.027,36
01. 836 18 2. 749 36
09.836,18,3.35, 36
,18,2. 027 36
92.836,18, 1. 305,36
3,99-836,18,2.027,36
3,101.836,18,2.749,36
3,109.836,18,3.35,36
4,109.836,4,15.333,0

8
9
9
1
7.
1
9
9
2
1
9
9
2
1
9
9
9
9
9
7
1
9
9
7,

92

99. 836 72. 5 72. 5 0
10

10

7

9
9
1
1
7

71
7,
71
7,
11
1,
11
1,
21
2,
21
2,
31
3,
31
3,
41
5,
61
7,
71
7,
71
1,
11
1,
11
1,
21
2,
21
2,
21
3,
31

Unit 2 Girder F South Approach 02-14-2017 15:43:52 STLBRIDGE LRFD Page 3
--- INPUT ECHO ---

5,109.836,0,0,0

6,109.836,0,0,0

7,7,0,.375,36

7,92.836,0,.375,36

7,99.836,0,.375,36

7,101.836,0,.375,36

7,109.836,99999, .375,36

1,7,72.5,72.5,0

1,9,72.5,72.5,0

,15,72.5,72.5,0

,33.7188,72.5,72.5,0

,44.719,72.5,72.5,0

,85.719,72.5,72.5,0

,117.719,72.5,72.5,0

7,18,3.35,36

9,18,2.749,36

15,18,2.027,36

33.719,18,1.305,36

44.719,18,1.906,36

85.719,18,2.387,36

1

1
1
1
1
1
2
2
2
2
2
2
2,117.719,18,1.906,36

’ Page 3
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Unit 2 Girder F Fully Composite Exterior Girder.STR
,18,3.35,36
,18,2.749,36
5,18,2.027,36
3.719,18,1.305,36
4.719,18,1.906,36
85.719,18,2.387,36
117.719,18,1.906,36
,117.719,4,15.333,0
,117.719,0,0,0
,117.719,0,0,0
,7,0,.375,36
,9,0,.375,36

-
9
1
3
4

15,0,.375,36
33.7188,0,.375,36
7,44.719,0,.375,36
7,85.719,0,.375,36
7,117.719,99999, .375,36
1,3.583,72.5,72.5,0
1,12.17,72.5,72.5,0
2,3.583,18,1.906,36
2,12.17,18,1.305,36
3,3.583,18,1.906,36
3,12.17,18,1.305,36
4,12.17,4,15.333,0
5,12.17,0,0,0
6,12.17,0,0,0
7,3.583,0,.375,36
7,12.17,99999, 375,36

3
3
3
3
3
3
3
4
5
6
7
7
7
7
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--- FATIGUE REPORT ---

All Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE-----  ————- BOTTOM FLANGE-----

LOCA  RANGE EXT 4T 6T EXT INS AT 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 -1.64 -1.59 -1.34 -1.26 3.35 3.26 3.10 3.02
1.131 -2.01 -1.95 -1.65 -1.55 4.06 3.96 3.76 3.66
1.131 -1.69 -1.69 -1.41 -1.33 3.15 3.03 2.87 2.79
1.2 -2.39 -2.38 -1.99 -1.88 4.40 4.23 4.00 3.89
1.206 -2.43 -2.42 -2.02 -1.91 4.46 4.29 4.07 3.95
1.206 -2.11 -2.15 -1.77 -1.68 3.64 3.45 3.27 3.17
1.233 -2.28 -2.32 -1.92 -1.82 3.91 3.71 3.51 3.41
1.233 -2.32 -2.36 -2.02 -1.96 4.22 4.00 3.88 3.81
1.3 -2.75 -2.80 -2.40 -2.32 4.94 4.69 4.54 4.47
1.4 -3.09 -3.15 -2.71 -2.62 5.41 5.14 4.97 4.89
1.5 -3.26 -3.32 -2.86 -2.78 5.52 5.23 5.06 4.97
1.6 -3.32 -3.37 -2.92 -2.84 5.39 5.10 4.93 4.85
1.626 -3.26 -3.32 -2.88 -2.80 5.22 4.94 4.78 4.69
1.626 -3.91 -3.90 -3.43 -3.33 6.56 6.30 6.09 5.99
1.7 -3.78 -3.77 -3.33 -3.24 5.97 5.73 5.54 5.44
1.771 3.50 3.49 3.11 3.03 5.05 4.84 4.67 4.58
1.771 4.61 4.50 4.08 3.97 6.84 6.65 6.42 6.31
1.8 4.51 4.41 4.01 3.90 6.35 6.16 5.95 5.84
1.888 4.27 4.18 3.84 3.74 -5.04 -4.88 -4.70 -4.61
1.888 2.95 2.96 2.66 2.60 -3.49 -3.32 -3.19 -3.13
1.9 2.92 2.92 2.63 2.57 -3.36 -3.19 -3.07 -3.01
1.930 3.19 3.19 2.88 2.81 -3.64 -3.46 -3.33 -3.26
1.930 2.43 2.48 2.19 2.14 -2.78 -2.60 -2.49 -2.44
2.0 2.91 2.97 2.63 2.57 -3.29 -3.07 -2.95 -2.89
Note: For locations which do not experience tensile stresses

the fatigue stress range is output as a negative number.
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Unit 2 Girder F South Approach 02-14-2017 15:43:53 Page 20
--— FATIGUE REPORT ---

All Units: ksi

SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE-----  ————- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
2.0 2.91 2.97 2.63 2.57 -3.29 -3.07 -2.95 -2.89
2.076 2.64 2.69 2.38 2.33 -2.99 -2.79 -2.68 -2.62
2.076 3.48 3.48 3.14 3.07 -3.91 -3.72 -3.57 -3.50
2.1 3.36 3.37 3.04 2.97 -3.79 -3.60 -3.46 -3.39
2.131 3.36 3.36 3.03 2.96 -3.96 -3.77 -3.62 -3.55
2.131 4.86 4.76 4.37 4.27 -5.73 -5.55 -5.34 -5.23
2.2 4.76 4.66 4.25 4.14 6.24 6.05 5.83 5.72
2.3 4.67 4.56 4.12 4.01 7.14 6.94 6.71 6.59
2.4 4.34 4.23 3.80 3.68 7.37 7.17 6.94 6.82
2.5 3.73 3.63 3.24 3.13 6.86 6.68 6.47 6.37
2.6 4.14 4.04 3.62 3.51 7.21 7.02 6.79 6.68
2.7 4.46 4.35 3.93 3.82 6.99 6.80 6.57 6.46
2.8 4.53 4.43 4.04 3.93 6.10 5.91 5.70 5.60
2.9 4.60 4.51 4.15 4.05 -5.22 -5.05 -4.86 -4.76
2.919 4.73 4.64 4.26 4.16 -5.35 -5.18 -4.98 -4.88
2.919 3.25 3.25 2.93 2.86 -3.69 -3.51 -3.37 -3.31
3.0 3.61 3.61 3.26 3.18 -4.08 -3.88 -3.73 -3.65
Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.
Unit 2 Girder F South Approach 02-14-2017 15:43:53 Page 21
--— FATIGUE REPORT ---
All Units: ksi
SPAN 3 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE-----  ————- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
3.0 3.61 3.61 3.26 3.18 -4.08 -3.88 -3.73 -3.65
3.064 3.01 3.01 2.71 2.65 -3.46 -3.29 -3.17 -3.10
3.064 4.37 4.28 3.93 3.84 -5.02 -4.85 -4.67 -4.58
3.1 3.86 3.78 3.47 3.39 -4.50 -4.36 -4.19 -4.11
3.2 3.93 3.84 3.49 3.40 5.62 5.46 5.27 5.18
3.3 4.03 3.93 3.53 3.42 6.80 6.61 6.40 6.29
3.4 -3.83 -3.73 -3.32 -3.21 7.21 7.02 6.80 6.69
3.5 -3.57 -3.47 -3.08 -2.98 7.03 6.84 6.63 6.53
3.6 -4.05 -3.94 -3.52 -3.41 7.35 7.15 6.93 6.81
3.7 4.23 4.13 3.72 3.61 6.86 6.67 6.45 6.34
3.8 4.16 4.07 3.71 3.61 5.68 5.51 5.32 5.22
3.845 4.18 4.09 3.74 3.65 -5.29 -5.13 -4.94 -4.85
3.845 2.93 2.94 2.63 2.57 -3.67 -3.50 -3.37 -3.30
3.9 2.89 2.90 2.61 2.55 -3.32 -3.16 -3.04 -2.98
3.909 2.99 2.99 2.70 2.63 -3.42 -3.25 -3.13 -3.06
Page 16
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3.909 2.28
3.927 2.42
3.927 2.01
4.0 2.50

2.32
2.47
2.09
2.59

2.05
2.19
1.82
2.26

2.01
2.14
1.78
2.21

-2.61
-2.76
-2.31
-2.82

-2.44 -2.34 -2.30
-2.58 -2.48 -2.43
-2.12 -2.04 -2.00
-2.59 -2.49 -2.44

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Unit 2 Girder F South Approach

02-14-2017 15:43:53 Page

22

--- FATIGUE REPORT ---

Max stress range, top flange
@ Ext: 6.60 ksi *1.13 = 7.46 ksi
@ 4T:5.97 ksi*1.13 = 6.75 ksi

All Units: ksi

- Max stress range, bottom flange

SPAN 4 - FATIGUE STRESS RANGE (ksi) - ) ; - .

(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)|@ EXt 7.81ksi*1.13 =883 ksi

@ 4T: 7.34 ksi * 1.13 = 8.29 ksi

REBAR -——-- TOP FLANGE----- ~ ———-—- BOTTOM FLANGE-----

LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
4.0 2.50 2.59 2.26 2.21 -2.82 -2.59 -2.49 -2.44
4.059 2.34 2.43 2.12 2.07 -2.68 -2.46 -2.36 -2.32
4.060 2.82 2.88 2.54 2.49 -3.20 -2.99 -2.87 -2.81
4.076 2.76 2.82 2.49 2.43 -3.16 -2.94 -2.83 -2.77
4.077 3.63 3.64 3.28 3.20 -4.13 -3.93 -3.78 -3.70
4.1 3.52 3.53 3.18 3.10 -4.04 -3.84 -3.69 -3.62
4.127 3.55 3.55 3.19 3.11 -4.28 -4.08 -3.92 -3.85
4.128 5.10 5.00 4.58 4.47 -6.19 -5.99 -5.77 -5.66
4.2 5.05 4.94 4.49 4.38 0 6.84 _6.60 6.48
4._.286 4.90 4.78 4.31 4.18 -7-81 7.59 -7-34 7.21
4.287 3.78 3.76 3.34 3.24 - 5.54 - 5.25
4.3 3.77 3.76 3.33 3.24 5.87 5.63 5.44 5.34
4.380 -3.52 -3.51 -3.09 -3.00 5.87 5.63 5.45 5.36
4.380 -3.03 -3.07 -2.68 -2.60 4.87 4.62 4.47 4.39
4.4 -2.99 -3.03 -2.63 -2.55 4.87 4.62 4.47 4.39
4.5 -2.52 -2.56 -2.21 -2.14 4.38 4.16 4.03 3.96
4.6 -1.89 -1.91 -1.64 -1.59 3.53 3.36 3.26 3.20
4.7 -1.06 -1.07 -0.91 -0.88 2.20 2.10 2.04 2.01
4.728 -1.10 -1.12 -0.95 -0.92 2.08 1.98 1.92 1.88
4.728 -1.23 -1.23 -1.06 -1.03 2.49 2,40 2.33 2.29
4.8 1.42 1.42 1.26 1.22 2,12 2.03 1.96 1.92
4.9 3.52 3.51 3.17 3.09 -4.11 -3.92 -3.77 -3.69
5.0 6.62 6.60 5.97 5.83 -7.49 -7.14 -6.86 -6.72

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Unit 2 Girder F South Approach

02-14-2017 15:43:53 Page

23

--- FATIGUE REPORT ---

All Units: ksi
SPAN 5 — FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR —-——- TOP FLANGE-———=  ——oee BOTTOM FLANGE-———-
LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
5.0 6.62 | 6.60 ||5.97 | 5.83 —7.49 -7.14 -6.86 -6.72
5.1 5.96 - LE:?EFJ 5.25 -6.74 -6.43 -6.18 -6.05
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@ Ext: 6.60 ksi * 1.13 =  7.46 ksi
@ 4T: 5.97 ksi * 1.13 = 6.75 ksi

Max stress range, bottom flange
@ Ext: 7.81 ksi * 1.13 = 8.83 ksi
@ 4T: 7.34 ksi * 1.13 = 8.29 ksi
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Note:

5.29
4.67
6.44
6.39
5.48
4_.56
3.65
2.74
1.83
0.92
0.00

For locations which do not experience tensile stresses
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4.77
.22
-80
.77
.95
.12
.29
.47
.65
.83
.00

-28
.66
.31
.27
-38
.48
.58
.69
-80
-90
-00

OQORNWALUIUIAD

4.66
4.12
5.67
5.63
4.83
4.02
3.22
2.42
1.61
0.81
0.00

-5.99
-5.29
-7.25
-7.21
-6.18
-5.15
-4.12
-3.09
-2.06
-1.05

0.00

-5.71
-5.04
-7.02
-6.97
-5.98
-4.98
-3.99
-2.99
-2.00
-1.02

0.00

-5.49
-4.84
-6.75
-6.70
-5.75
-4.79
-3.83
-2.88
-1.92
-0.98

0.00

-5.
-4.
-6.
-6.
-5.
-4.
-3.
-2.
-1.
-0.

0.

the fatigue stress range iIs output as a negative number.
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Broadway Bridge Fatigue Details

North Approach
Fatigue Details of Concern

» Top and bottom flange welded cover plate terminations
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END OF COVEES DLATE DETAIL
Scafe: Y wrior

*  Webs of stiffeners welded to webs of girders. Top and bottom flange are close-fit.

i

top and bottorr

INTERMEDIATE STIFFENEER

Scale: Y =1-0°
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North Approach Continued

« Terminations of weld access holes and rivets in bottom flange at bend points

« Bearing Shelf Supports



North Approach Continued

Transverse welds at girder splices
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Miscellaneous open holes in girders from past attachments (P1010233)



North Approach Continued

» Miscellaneous welded attachments (P1010232)
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Girder A Noncomposite Alt Run w variable girder spacing.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE

Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

girder spacing

girder spacing.STR

STRESS OUTPUT

Title: A4649 North Approach Girder A Exterior
Input Filename: Girder A Noncomposite Alt Run w variable

Output Filename: Girder A Noncomposite Alt Run w variable
Time:15:46:12

Date:02-13-2017
AASHTO LRFD Code: 7TH Edition

A4649 North Approach Girder A Exterior 02-13-2017 15:46:12 STLBRIDGE LRFD

Page 1

-—— INPUT ECHO ---
Page 1
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Girder A Noncomposite Alt Run w variable girder spacing.STR
""2DBRIDGE 1 Girder"
"ENGLISH"
""A4649 North Approach Girder A Exterior"
"LRFD v61"
0
3,"HL93",8,"0",0,0,0,0,
4000,150,6.5,2,2.5,490,
1,10,0,1.5,1.25,1.5,1.7

0,0,0,0
3644,29000,8,24
5

NWNNNORO
R QIO -

e e e o o 1w
O O O

. e e

Oy OWOUIRRY v v RO

,34.02,34.02,0
2,34.02,34.02,0
3.958,34.02,34.0
8.458,34.02,34.0
,12,.94,36
2,12,1.635,36
3.958,12,.94,36
8.458,12,1.635,36

2,0
2,0

NN~NOOOUOCIURBRARDRMWWWWNNNNRPRPRPPRPOOOOONONOORRPRPERPPFRPORO

A4649 North Approach Girder A Exterior 02-13-2017 15:46:12 STLBRIDGE LRFD
Page 2
-—— INPUT ECHO ---
7,68.458,99999, .625,36
1,4.5,34.02,34.02,0
1,67.286,34.02,34.02,0
1,71.786,34.02,34.02,0
2,4.5,12,1.635,36
2,67.286,12,.94,36
2,71.786,12,1.635,36
3,4.5,12,1.635,36
3,67.286,12,.94,36
Page 2
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Girder A Noncomposite Alt Run w variable girder spacing.STR

.02,34.02,0

A4649 North Approach Girder A Exterior 02-13-2017

Page 3

——— INPUT ECHO ---

1-24

15:46:12 STLBRIDGE LRFD


mdierks
Rectangle


All Units: ksi

--- FATIGUE REPORT ---

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----—-  —-———- BOTTOM FLANGE----

LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.087 0.00 -7.02 -5.67 -5.18 7.02 6.65 5.67 5.18
1.088 0.00 -4.50 -3.50 -3.20 4.50 4.11 3.50 3.20
1.1 0.00 -5.13 -3.99 -3.65 5.13 4.68 3.99 3.65
1.2 0.00 -8.57 -6.67 -6.09 8.57 7.82 6.67 6.09
1.3 0.00 -10.92 -8.50 -7.77 10.92 9.97 8.50 7.77
1.4 0.00 12.10 9.42 8.61 12.10 11.04 9.42 8.61
1.5 0.00 12.10 9.42 8.61 12.10 11.04 9.42 8.61
1.6 0.00 12.50 9.72 8.89 12.50 11.40 9.72 8.89
1.7 0.00 11.43 8.90 8.13 11.43 10.43 8.90 8.13
1.759 0.00 10.07 7.84 7.16 10.07 9.19 7.84 7.16
1.760 0.00 15.74 12.73 11.63 15.74 14.92 12.73 11.63
1.8 0.00 14.30 11.56 10.57 14.30 13.55 11.56 10.57
1.9 0.00 12.14 9.81 8.96 12.14 11.50 9.81 8.96
1.934 0.00 12.22 9.88 9.03 -12.22 -11.58 -9.88 -9.03
1.934 0.00 7.82 6.08 5.56 -7.82 -7.13 -6.08 -5.56
2.0 0.00 7.92 6.17 5.63 -7.92 -7.23 -6.17 -5.63

Note: For locations which do not experience tensile stresses

the fatigue stress range iIs output as a negative number.

Page 9
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Girder A Noncomposite Alt Run w variable girder spacing.STR
A4649 North Approach Girder A Exterior02-13-2017 15:46:12 Page 11

--- FATIGUE REPORT ---

All Units: ksi

SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----—-  —-———- BOTTOM FLANGE-----

LOCA  RANGE EXT AT 6T EXT INS 4T 6T
2.0 0.00 7.92 6.17 5.63 -7.92 -7.23 -6.17 -5.63
2.063 0.00 6.85 5.33 4.87 -6.85 -6.25 -5.33 -4.87
2.063 0.00 10.71 8.66 7.91 -10.71 -10.15 -8.66 -7.91
2.1 0.00 9.72 7.85 7.18 -9.72 -9.21 -7.85 -7.18
2.2 0.00 11.67 9.43 8.62 11.67 11.06 9.43 8.62
2.3 0.00 14.05 11.36 10.38 14.05 13.31 11.36 10.38
2.4 0.00 15.03 12.15 11.10 15.03 14.24 12.15 11.10
2.5 0.00 14.27 11.53 10.54 14.27 13.52 11.53 10.54
2.6 0.00 15.28 12.35 11.29 15.28 14.48 12.35 11.29
2.7 0.00 14.41 11.65 10.65 14.41 13.66 11.65 10.65
2.8 0.00 12.06 9.75 8.91 12.06 11.43 9.75 8.91
2.9 0.00 11.49 9.28 8.48 -11.49 -10.88 -9.28 -8.48
2.937 0.00 11.67 9.44 8.62 -11.67 -11.06 -9.44 -8.62
2.937 0.00 7.47 5.81 5.31 -7.47 -6.81 -5.81 -5.31
3.0 0.00 7.67 5.97 5.45 -7.67 -7.00 -5.97 -5.45

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

A4649 North Approach Girder A Exterior02-13-2017 15:46:12 Page 12
--- FATIGUE REPORT ---

Max stress range, top & bottom flange
All Units: ksi @ Ext: 16.36 ksi

@ 4T: 13.22 ksi
SPAN 3 - FATIGUE STRESS RANGE (ksi) -

(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -———- TOP FLANGE----- ~ ————- BOTTOM FLANGE-----

LOCA RANGE EXT 4T 6T EXT INS 4T 6T
3.0 0.00 7.67 5.97 5.45 -7.67 -7.00 -5.97 -5.45
3.063 0.00 7.11 5.54 5.06 -7.11 -6.49 -5.54 -5.06
3.063 0.00 11.12 8.99 8.22 -11.12 -10.54 -8.99 -8.22
3.1 0.00 10.62 8.58 7.84 -10.62 -10.06 -8.58 -7.84
3.2 0.00 4.19 4 10.49 4.19 13.45 4 10.49
3.254 0.00 12.08 15.50 12.08
3.255 0.00 9.88 .67 6.98 9.88 8.95 .64 6.98
3.3 0.00 10.96 8.48 7.75 10.96 9.94 8.48 7.75
3.4 0.00 12.25 9.47 8.66 12.25 11.10 9.47 8.66
3.5 0.00 12.12 9.37 8.56 12.12 10.99 9.37 8.56
3.6 0.00 -12.16 -9.40 -8.59 12.16 11.03 9.40 8.59
3.7 0.00 -11.16 -8.63 -7.89 11.16 10.12 8.63 7.89
3.8 0.00 -8.78 -6.79 -6.21 8.78 7.96 6.79 6.21
3.9 0.00 -5.88 -4.55 -4.16 5.88 5.33 4.55 4.16
3.915 0.00 -4.97 -3.85 -3.52 4.97 4.51 3.85 3.52
3.916 0.00 -8.22 -6.64 -6.07 8.22 7.79 6.64 6.07
4.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Page 10
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Rectangle
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Rectangle

mdierks
Rectangle

mdierks
Text Box
Max stress range, top & bottom flange
@ Ext: 16.36 ksi
@ 4T: 13.22 ksi


Girder A Noncomposite Alt Run w variable girder spacing.STR
Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Page 11
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Girder A Fully Composite Alt Run w variable girder spacing.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: A4649 North Approach Girder A Exterior

Input Filename: Girder A Fully Composite Alt Run w variable
girder spacing

Output Filename: Girder A Fully Composite Alt Run w variable
girder spacing.STR

Time:15:48:58

Date:02-13-2017

AASHTO LRFD Code: 7TH Edition

A4649 North Approach Girder A Exterior 02-13-2017 15:48:58 STLBRIDGE LRFD
Page 1
-—— INPUT ECHO ---
Page 1
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Girder A Fully Composite Alt Run w variable girder spacing.STR
""2DBRIDGE 1 Girder"
"ENGLISH"
""A4649 North Approach Girder A Exterior"
"LRFD v61"
0
3,"HL93",8,"0",0,0,0,0,
4000,150,6.5,2,2.5,490,
3,10,0,1.5,1.25,1.5,1.7

0,0,0,0
3644,29000,8,24
5

NWNNNORO
R IO -

v e e 0w 1o o1 o1 owow
O O O

. e

Oy OWOUIRRY v v RRO

,34.02,34.02,0
2,34.02,34.02,0
3.958,34.02,34.0
8.458,34.02,34.0
,12,.94,36
2,12,1.635,36
3.958,12,.94,36
8.458,12,1.635,36

2,0
2,0

NN~NOOOUOUIURBRARDRWWWWNNNNRPRPRPPRPOOOOONONOORPRPRPERPPFRPORO

A4649 North Approach Girder A Exterior 02-13-2017 15:48:58 STLBRIDGE LRFD
Page 2
-—— INPUT ECHO ---
7,68.458,99999, .625,36
1,4.5,34.02,34.02,0
1,67.286,34.02,34.02,0
1,71.786,34.02,34.02,0
2,4.5,12,1.635,36
2,67.286,12,.94,36
2,71.786,12,1.635,36
3,4.5,12,1.635,36
3,67.286,12,.94,36
Page 2
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Girder A Fully Composite Alt Run w variable girder spacing.STR
786,12,1.635,36

67,0

..625,36
702.34.02,0

5-099 12 1. 75 36
1.1, 2,-94 36
4 7 406,0

,4,8. 417,0
0,0,0

1,0,0,0
,0,0,0
1.1,0,0,0
5,0,.625,36
-099,0,.625,36
9,0,.625,36
71.1 99999 625 36

O’I—‘-b\IO\IO\IO\ICD

.5,0
8.09
5.09

A4649 North Approach Girder A Exterior 02-13-2017 15:48:58 STLBRIDGE LRFD
Page 3
-—— INPUT ECHO ---
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--- FATIGUE REPORT ---

All Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

REBAR -----— TOP FLANGE----- ~ ————- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.
1.087 -2.56 -2.33 -1.57 -1.29 5.60 5.39 4.84 4.
1.088 -2.00 -1.94 -1.30 -1.10 3.87 3.61 3.22 3.
1.1 -2.28 -2.21 -1.48 -1.25 4.41 4.12 3.67 3.
1.2 -3.89 -3.78 -2.54 -2.17 7.40 6.91 6.16 5.
1.3 -5.04 -4.90 -3.31 -2.83 9.40 8.77 7.81 7.
1.4 -5.78 -5.63 -3.84 -3.30 10.47 9.76 8.68 8.
1.5 -6.10 -5.94 -4.11 -3.56 10.53 9.80 8.70 8.
1.6 -6.56 -6.39 -4.47 -3.89 10.91 10.16 9.00 8.
1.7 6.51 6.35 4.53 3.98 10.08 9.36 8.26 7.
1.759 6.23 6.08 4.41 3.91 8.98 8.32 7.31 6.
1.760 9.20 8.55 6.45 5.68 13.40 12.83 11.30 10.
1.8 9.08 8.47 6.47 5.75 12.36 11.81 10.36 9.
1.9 9.55 8.97 7.07 6.38 -10.84 -10.32 -8.94 -8.
1.934 10.01 9.41 7.44 6.72 -11.13 -10.59 -9.16 -8.
1.934 6.36 6.23 4.73 4.28 -7.26 -6.67 -5.76 -5.
2.0 6.87 6.73 5.14 4.66 -7.60 -6.97 -6.01 -5.
Note: For locations which do not experience tensile stresses

the fatigue stress range iIs output as a negative number.
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Girder A Fully Composite Alt Run w variable girder spacing.STR
A4649 North Approach Girder A Exterior02-13-2017 15:48:59 Page 11

--- FATIGUE REPORT ---

All Units: ksi

Page 10

1-32

SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -———- TOP FLANGE----- ~ ————- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
2.0 7.05 6.91 5.29 4.81 -7.64 -7.00 -6.03 -5.54
2.063 6.03 5.91 4.51 4.09 -6.67 -6.12 -5.27 -4.85
2.063 9.48 8.91 7.08 6.41 -10.24 -9.73 -8.40 -7.73
2.1 8.49 7.98 6.32 5.72 -9.33 -8.87 -7.67 -7.07
2.2 8.33 7.78 6.01 5.37 10.69 10.20 8.92 8.28
2.3 8.23 7.64 5.72 5.03 12.37 11.85 10.45 9.76
2.4 7.66 7.07 5.16 4.46 12.86 12.34 10.95 10.26
2.5 6.74 6.20 4.45 3.81 12.12 11.64 10.36 9.73
2.6 7.87 7.26 5.30 4_.59 13.17 12.63 11.21 10.50
2.7 8.48 7.87 5.89 5.17 12.82 12.28 10.83 10.11
2.8 8.68 8.11 6.25 5.58 11.24 10.73 9.39 8.71
2.9 9.78 919 728 6.58 -10.80 -10.28 -8.89 -8.19
2.937 10.16 | 9.55|| 7.58 | 6.86 -11.03 -10.49 -9.06 -8.34
2.937 6.44 - 4.81 4_36 -7.18 -6.59 -5.68 -5.23
3.0 6.80 6.66 5.10 4.63 -7.41 -6.79 -5.85 -5.38
Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
A4649 North Approach Girder A Exterior02-13-2017 15:48:59 Page 12
——— FATIGUE REPORT --- Max stress range, top flange
@ Ext: 9.55 ksi
. , @ 4T: 7.58 ksi
All Units: ksi
SPAN 3 — FATIGUE STRESS RANGE (ksi) - Max stress range, bottom flange
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw) |@ Ext: 13.66 ksi
@ 4T: 11.54 ksi
REBAR -———- TOP FLANGE----- ~ ————- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
3.0 6.80 6.66 5.10 4.63 -7.41 -6.79 -5.85 -5.38
3.063 6.01 5.88 4.48 4.06 -6.73 -6.18 -5.33 -4.91
3.063 9.46 8.89 7.05 6.38 -10.34 -9.83 -8.49 -7.82
3.1 8.70 8.17 6.46 5.83 -9.71 -9.24 -8.00 -7.38
3.2 8.92 8.32 6.36 5.65 06 11.53 0 9.40
3.254 9.14 8.49 6.37 5.60 13.08 10.76
3.255 5.95 5.86 4.21 3.72 3.70 8.02 .0 6.56
3.3 6.21 6.11 4.33 3.80 9.60 8.87 7.82 7.30
3.4 -6.35 -6.24 -4.33 -3.77 10.63 9.85 8.72 8.16
3.5 -5.98 -5.87 -4.02 -3.47 10.48 9.72 8.63 8.08
3.6 -5.67 -5.56 -3.74 -3.21 10.47 9.73 8.66 8.12
3.7 -4.97 -4.88 -3.24 -2.76 9.58 8.91 7.94 7.46
3.8 -3.79 -3.72 -2.44 -2.07 7.54 7.02 6.27 5.89
3.9 -2.38 -2.33 -1.52 -1.28 4.86 4.53 4.05 3.81
3.915 -2.01 -1.97 -1.28 -1.08 4.11 3.83 3.42 3.22
3.916 -2.63 -2.37 -1.55 -1.25 6.24 6.01 5.41 5.11
4.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Max stress range, top flange
@ Ext: 9.55 ksi
@ 4T: 7.58 ksi

Max stress range, bottom flange
@ Ext: 13.66 ksi
@ 4T: 11.54 ksi
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Girder A Fully Composite Alt Run w variable girder spacing.STR
Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.
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GIRDER B NONCOMPOSITE VARIED SPACING.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: A4649 Broadway Girder B North Approach

Input Fillename: GIRDER B NONCOMPOSITE VARIED SPACING
Output Filename: GIRDER B NONCOMPOSITE VARIED SPACING.STR
Time:15:52:04

Date:02-13-2017

AASHTO LRFD Code: 7TH Edition

A4649 Broadway Girder B North Approach 02-13-2017 15:52:04 STLBRIDGE LRFD
Page 1
-—— INPUT ECHO ---
"'2DBRIDGE I Girder"
"ENGLISH"

Page 1
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?

GIRDER B NONCOMPOSITE VARIED SPACING.STR

""A4649 Broadway Girder B North Approach"
"LRFD v61"
0]

2,"HL93",8,"0",0,0,0,0,0,0,0,0
4000,150,6.5,2,2.5,490,3644,29000,8,24
1,10,0,1.5,1.25,1.5,1.75

RPWNNNORO
SRRSO

“ Ouw Ou 1+ 1 a1 1w
O
OCOOOMRRY v v PRO

O
« DNu

4,34.02,34.02,
2,34.02,34.02,
6.26,34.02,34.
0.76,34.02,34.
14,12, .94,36
,42,12,1.19,36
,66.26,12,.94,36
,70.76,12,1.75,36
,14,12,.94,36
,42,12,1.19,36
,66.26,12,.94,36

1 02,0
4 02,0
6 02,0
7 02,0

PNNNNOOOUICIURBRADRWWWWNNNNRPRPRPRPRPOOOOONONNRPRPRPPRPORO

A4649 Broadway Girder B North Approach 02-13-2017

Page 2

——— INPUT ECHO ---

1,19.406,34.02,34.02,0
1,65.406,34.02,34.02,0
1,70.406,34.02,34.02,0
2,4.5,12,1.75,36
2,19.406,12,.94,36
2,65.406,12,1.75,36
2,70.406,12,.94,36
3,4.5,12,1.75,36
3,19.406,12,.94,36
3,65.406,12,1.75,36
3,70.406,12,.94,36

Page 2
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GIRDER B NONCOMPOSITE VARIED SPACING.STR
06,7.406,0
6,8.417,8.417,0

A4649 Broadway Girder B North Approach 02-13-2017 15:52:04 STLBRIDGE LRFD
Page 3
--— INPUT ECHO ---
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--- FATIGUE REPORT ---

All Units: ksi

SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

REBAR ----—- TOP FLANGE-----  ————- BOTTOM FLANGE-----

1-37
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GIRDER B NONCOMPOSITE VARIED SPACING.STR

LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
2.0 0.00 4.29 3.32 3.03 -4.29 -3.89 -3.32 -3.03
2.064 0.00 4.74 3.66 3.35 -4.74 -4.30 -3.66 -3.35
2.064 0.00 7.86 6.35 5.80 -7.86 -7.44 -6.35 -5.80
2.1 0.00 8.27 6.69 6.11 -8.27 -7.84 -6.69 -6.11
2.2 0.00 10.9 3.8 8.06 0.91 10.34 _8.8 8.06
2.275 0.00 9.73 12.48 9.73
2.276  0.00 -9 G- 5.62 e 7.21 6. 5.62
2.3 0.00 8.39 6.49 5.93 8.39 7.61 6.49 5.93
2.4 0.00 9.28 7.18 6.56 9.28 8.42 7.18 6.56
2.5 0.00 -9.13 -7.06 -6.45 9.13 8.28 7.06 6.45
2.6 0.00 -9.11 -7.05 -6.44 9.11 8.26 7.05 6.44
2.7 0.00 -8.30 -6.42 -5.87 8.30 7.53 6.42 5.87
2.8 0.00 -6.58 -5.09 -4.65 6.58 5.97 5.09 4.65
2.9 0.00 -3.79 -2.93 -2.68 3.79 3.44 2.93 2.68
2.929 0.00 -2.70 -2.09 -1.91 2.70 2.45 2.09 1.91
2.929 0.00 -4.45 -3.60 -3.29 4.45 4.22 3.60 3.29
3.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: For locations which do not experience tensile stresses

the fatigue stress range iIs output as a negative number.

Page
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Max stress range, top & bottom flange

@ Ext: 13.17 ks
@ 4T: 10.65 ksi

8
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Max stress range, top & bottom flange
@ Ext: 13.17 ksi
@ 4T:  10.65 ksi
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GIRDER B FULLY COMPOSITE VARIED SPACING.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: A4649 Broadway Girder B North Approach

Input Filename: GIRDER B FULLY COMPOSITE VARIED SPACING
Output Filename: GIRDER B FULLY COMPOSITE VARIED SPACING.STR
Time:15:54:11

Date:02-13-2017

AASHTO LRFD Code: 7TH Edition

A4649 Broadway Girder B North Approach 02-13-2017 15:54:11 STLBRIDGE LRFD
Page 1
-—— INPUT ECHO ---
"'2DBRIDGE I Girder"
"ENGLISH"

Page 1

1-39



?

GIRDER B FULLY COMPOSITE VARIED SPACING.STR

""A4649 Broadway Girder B North Approach"
"LRFD v61"
0]

2,"HL93",8,"0",0,0,0,0,0,0,0,0
4000,150,6.5,2,2.5,490,3644,29000,8,24
3,10,0,1.5,1.25,1.5,1.75

1.8,1.33,1.1

RPWNNNORO
s e GIOTQIe .

“ Ouw Ou 1+ 1 1 1w
O
OCOOORRY v v PRO

O
« DN

4,34.02,34.02,
2,34.02,34.02,
6.26,34.02,34.
0.76,34.02,34.
14,12, .94,36
,42,12,1.19,36
,66.26,12,.94,36
,70.76,12,1.75,36
,14,12,.94,36
,42,12,1.19,36
,66.26,12,.94,36

1 02,0
4 02,0
6 02,0
7 02,0

PNNNNOOOUICIUIRBRADRWWWWNNNNRPRPRPRPRPOOOOONONNRPRPRPPRPORO

A4649 Broadway Girder B North Approach 02-13-2017

Page 2

——— INPUT ECHO ---

1,19.406,34.02,34.02,0
1,65.406,34.02,34.02,0
1,70.406,34.02,34.02,0
2,4.5,12,1.75,36
2,19.406,12,.94,36
2,65.406,12,1.75,36
2,70.406,12,.94,36
3,4.5,12,1.75,36
3,19.406,12,.94,36
3,65.406,12,1.75,36
3,70.406,12,.94,36

Page 2
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GIRDER B FULLY COMPOSITE VARIED SPACING.STR

4,0,7.406,7.406,0
4,70.406,8.417,8.417,0
5,0,0,0,0
5,70.406,0,0,0
6,0,0,0,0
6,70.406,0,0,0
7,4.5,0,.625,36
7,19.406,0, .625,36
7,65.406,0,.625,36
7,70.406,99999, .625,36

A4649 Broadway Girder B North Approach 02-13-2017 15:54:11 STLBRIDGE LRFD
Page 3
--— INPUT ECHO ---
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--- FATIGUE REPORT ---

All Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----—-  —-———- BOTTOM FLANGE-----

LOCA  RANGE EXT AT 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 -1.94 -1.77 -1.22 -1.02 4.00 3.85 3.45 3.25
1.198 -3.34 -3.05 -2.10 -1.76 6.81 6.55 5.87 5.52
1.198 -2.99 -2.80 -1.92 -1.62 5.85 5.57 4.98 4.68
1.2 -3.01 -2.82 -1.94 -1.64 5.90 5.62 5.02 4.72
1.3 -3.95 -3.70 -2.55 -2.16 7.63 7.26 6.48 6.09
1.4 -4.54 -4.26 -2.96 -2.53 8.52 8.11 7.23 6.79
1.5 -4.86 -4.57 -3.23 -2.77 8.65 8.22 7.31 6.86
1.593 5.21 4.91 3.51 3.04 8.84 8.39 7.45 6.98
1.594 6.02 5.55 4.03 3.47 10.37 9.95 8.84 8.29
1.6 6.06 5.58 4.05 3.50 10.38 9.96 8.85 8.30
1.7 6.21 5.76 4.29 3.75 9.62 9.22 8.15 7.61
1.8 6.17 5.76 4.44 3.95 8.08 7.72 6.75 6.27
1.9 6.85 6.43 5.09 4.60 -7.59 -7.23 -6.25 -5.76
1.936 7.07 6.65 5.31 4.82 -7.39 -7.03 -6.05 -5.56
1.937 4.16 4.11 3.13 2.84 -4.52 -4.12 -3.54 -3.26
2.0 4.31 4.25 3.29 3.00 -4.25 -3.85 -3.29 -3.00

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

A4649 Broadway Girder B North Approach02-13-2017 15:54:11 Page 9
--—- FATIGUE REPORT ---

All Units: ksi

SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

REBAR ----—- TOP FLANGE-----  ————- BOTTOM FLANGE-----
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GIRDER B FULLY COMPOSITE VARIED SPACING.STR

LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
2.0 4.31 4.25 3.29 3.00 -4.25 -3.85 -3.29 -3.00
2.064 4.19 2.85 -4.57 -4.17 -3.59 -3.30
2.064 7.10 | 6.68|| 5.33| 4.83 -7.47 -7.10 -6.11 -5.62
2.1 6.90 6.48 5.12 4.62 -7.71 -7.34 -6.35 -5.86
2.2 6.84 6.38 4.86 4.31 9.4 9.01 7.36
2.275 6.88 6.36 4.70 4.09 (11.01| 10.55 | 9.34 | 8.74
2.276  4.47 4.40 3.10 2.72 -0 6.50 e 5.36
2.3 4.53 4.45 3.11 2.72 7.38 6.83 6.04 5.64
2.4 -4.50 -4.42 -3.01 -2.59 8.05 7.47 6.64 6.23
2.5 -4.15 -4.07 -2.72 -2.32 7.87 7.31 6.52 6.12
2.6 -3.83 -3.75 -2.44 -2.06 7.78 7.24  6.47 6.09
2.7 -3.30 -3.23 -2.06 -1.72 7.07 6.59 5.91 5.56
2.8 -2.48 -2.43 -1.52 -1.26 5.57 5.20 4.66 4.40
2.9 -1.39 -1.36 -0.83 -0.68 3.25 3.04 2.73 2.58
2.929 -0.99 -0.96 -0.59 -0.48 2.31 2.16 1.94 1.83
2.929 -1.29 -1.15 -0.70 -0.54 3.50 3.38 3.06 2.89
3.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Page
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Max stress range, top flange
@ Ext: 6.68 ksi
@ 4T: 5.33 ksi

Max stress range, bottom flange
@ Ext: 11.01 ksi
@ 4T: 9.34 ksi
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Max stress range, top flange
@ Ext: 6.68 ksi
@ 4T:  5.33 ksi

Max stress range, bottom flange
@ Ext: 11.01 ksi
@ 4T: 9.34 ksi
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Broadway Bridge Fatigue Details

Southbound North Approach

e Top and Bottom Flange Welded Cover Plate Terminations (DSCF1109)

« Webs of Stiffeners Welded to Webs of Girders

J-1



Southbound North Approach Continued

* Prematurely terminated flanges at hinge locations

* Bolts at field splices
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Southbound North Approach Continued

» Shear connectors at top flange if made composite
» Miscellaneous open holes and welds in girders from past attachments (DSCF1006,
DSCF1085, DSCF1417)
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Southbound North Approach Continued
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Southbound North Approach Continued

Floorbeam connections at bend points

Transverse welds at girder splices

J-5
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Broadway A4646 Fatigue Unit 1 Noncomposite.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Broadway A4646 West Girder Unit 1

Input Filename: Broadway A4646 Fatigue Unit 1 Noncomposite

Output Filename: Broadway A4646 Fatigue Unit 1
Noncomposite.STR

Time:14:03:29

Date:02-13-2017

AASHTO LRFD Code: 7TH Edition

¥
Broadway A4646 West Girder Unit 1 02-13-2017 14:03:29 STLBRIDGE LRFD Page
-—— INPUT ECHO ---
""2DBRIDGE 1 Girder™
"ENGLISH"
Page 1
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Broadway A4646 Fatigue Unit 1 Noncomposite.STR
"Broadway A4646 West Girder Unit 1"
"LRFD v61"
0
4,""HL93",8,"0",0,600,0,0,0,0,0,0
4000,150,7.25,4.75,2.5,490,3644,29000,8,24
1,10,0,1.5,1.25,1.5,1.75

Qe 1+ 1 1 o1 o

.56,1.56,2.12
1.56,1.56,2.12
12,1.56,1.56,2.12
12,1.56,1.56,2.12

1,28.182,33.96,33.96,0
1,33.682,34.02,34.02,0
1,38.182,34.02,34.02,0
2,28.182,12,1.02,36
2,33.682,12,.94,36
2,38.182,12,1.412,36

Broadway A4646 West Girder Unit 1 02-13-2017 14:03:29 STLBRIDGE LRFD Page 2
-—— INPUT ECHO ---
3,28.182,12,1.02,36
3,33.682,12,.94,36
3,38.182,12,1.412,36
4,38.182,4,25,0
5,38.182,0,0,0
6,38.182,0,0,0
7,28.182,0,.65,36
7,33.682,0,.625,36
7,38.182,99999, .625,36
1,4.5,34.02,34.02,0
1,10,34.02,34.02,0
1,37.0469,34.02,34.02,0
Page 2
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Broadway A4646 Fatigue Unit 1 Noncomposite.STR
1,42.5469,33.98,33.98,0
1,47.047,33.98,33.98,0
2,4.5,12,1.412,36
2,10,12,.94,36
2,37.0469,12,.94,36
2,42.5469,12.1,1.26,36
2,47.047,12.1,1.725,36
3,4.5,12,1.412,36
3,10,12,.94,36
3,37.0469,12,.94,36
3,42.5469,12.1,1.26,36
3,47.047,12.1,1.725,36
4,47.047,4,25,0
5,47.047,0,0,0

6,47.047,0,0,0
7,4.5,0,.625,36
7,10,0,.625,36
7,37.0469,0,.625,36
7,42.5469,0,.765,36
7,47.047,99999, .765,36
1,4.5,33.98,33.98,0
1,47,33.98,33.98,0
2,4.5,12.1,1.725,36
2,47,12.1,1.26,36
3,4.5,12.1,1.725,36
3,47,12.1,1.26,36
4,47,4,25,0
5,47,0,0,0
6,47,0,0,0
7,4.5,0,.765,36
7,47,99999, 765,36
1,6.5,33.98,33.98,0
2,6.5,12.1,1.26,36
3,6.5,12.1,1.26,36
4,6.5,4,25,0
5,6.5,0,0,0
6,6.5,0,0,0
7,6.5,99999, .765,36
Broadway A4646 West Girder Unit 1 02-13-2017 14:03:29 STLBRIDGE LRFD Page 3

—-—— INPUT ECHO ---
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--- FATIGUE REPORT ---

All Units: ksi

Page 10
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Broadway A4646 Fatigue Unit 1 Noncomposite.STR
SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

REBAR --—-- TOP FLANGE----- = ————- BOTTOM FLANGE-----
LOCA RANGE EXT 4T 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 0.00 -3.29 -2.99 4.11 3.88 3.29 2.99
1.2 0.00 -5.68 -5.17 7.11 6.71 5.68 5.17
1.3 0.00 -7.27 -6.61 9.10 8.59 7.27 6.61
1.4 0.00 -8.05 -7.32 0_08 9.51 8.05 7.32
1.5 0.00 ] 8.24 7.50 9.73 8.24 7.50
1.6 0.00 . 8.05 7.32 0.038 9.51 8.05 7.32
1.7 0.00 9.17 7.32 6.66 9.17 8.65 7.32 6.66
1.738 0.00 8.61 6.88 6.25 8.61 8.12 6.88 6.25
1.738 0.00 9.21 7.45 6.81 9.21 8.73 7.45 6.81
1.8 0.00 8.23 6.66 6.08 8.23 7.80 6.66 6.08
1.882 0.00 7.91 6.39 5.84 -7.91 -7.50 -6.39 -5.84
1.882 0.00 5.72 4.51 4.12 -5.72 -5.28 -4.51 -4.12
1.9 0.00 5.67 4.47 4.08 -5.67 -5.23 -4.47 -4.08
2.0 0.00 7.39 5.82 5.32 -7.39 -6.83 -5.82 -5.32
Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Broadway A4646 West Girder Unit 1 02-13-2017 14:03:30 Page 13

--- FATIGUE REPORT ---

Max stress range, top & bottom flange
@ Ext: 10.31 ksi

All Units: ksi

SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----—-  —-———- BOTTOM FLANGE-----

LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
2.0 0.00 7.39 5.82 5.32 -7.39 -6.83 -5.82 -5.32
2.095 0.00 5.60 4.41 4.03 -5.60 -5.17 -4.41 -4.03
2.096 0.00 7.73 6.25 5.71 -7.73 -7.32 -6.25 -5.71
2.1 0.00 7.62 6.16 5.63 -7.62 -7.22 -6.16 -5.63
2.2 0.00 7.98 6.45 5.90 7.98 7.56 6.45 5.90
2.212 0.00 8.16 6.60 6.03 8.16 7.73 6.60 6.03
2.213 0.00 8.17 6.60 6.03 8.17 7.74 6.60 6.03
2.3 0.00 9.43 7.62 6.96 9.43 8.93 7.62 6.96
2.4 0.00 10.04 8.12 7.42 10.04 9.52 8.12 7.42
2.5 0.00 -9.64 -7.80 -7.12 9.64 9.14 7.80 7.12
2.6 0.00 9.72 7.85 7.18 9.72 9.21 7.85 7.18
2.7 0.00 8.89 7.18 6.56 8.89 8.42 7.18 6.56
2.787 0.00 7.53 6.09 5.56 7.53 7.14 6.09 5.56
2.788 0.00 5.72 4.36 3.88 5.72 5.32 4.36 3.88
2.8 0.00 5.57 4.25 3.78 5.57 5.19 4.25 3.78
2.9 0.00 5.93 4.52 4.03 -5.93 -5.52 -4.52 -4.03
2.904 0.00 6.03 4.61 4.10 -6.03 -5.62 -4.61 -4.10
2.905 0.00 4.69 3.49 3.11 -4.69 -4.26 -3.49 -3.11
3.0 0.00 6.62 4.93 4.39 -6.62 -6.01 -4.93 -4.39

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Broadway A4646 West Girder Unit 1 02-13-2017 14:03:30 Page 14

Page 11
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Broadway A4646 Fatigue Unit 1 Noncomposite.STR
--—- FATIGUE REPORT ---

All Units: ksi

SPAN 3 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE-----  ————- BOTTOM FLANGE-----
LOCA  RANGE EXT AT 6T EXT INS 4T 6T
3.0 0.00 6.62 4.93 4.39 -6.62 -6.01 -4.93 -4.39
3.096 0.00 4.96 3.69 3.28 -4.96 -4.50 -3.69 -3.28
3.096 0.00 6.37 4.87 4.33 -6.37 -5.93 -4.87 -4.33
3.1 0.00 6.28 4.80 4.27 -6.28 -5.85 -4.80 -4.27
3.2 0.00 7.22 5.51 4.90 7.22 6.72 5.51 4.90
3.3 0.00 7.96 6.07 5.41 7.96 7.41 6.07 5.41
3.4 0.00 7.93 6.05 5.39 7.93 7.38 6.05 5.39
3.5 0.00 -7.24 -5.53 -4.92 7.24 6.74 5.53 4.92
3.6 0.00 -5.87 -4.48 -3.99 5.87 5.47 4.48 3.99
3.7 0.00 -3.95 -3.02 -2.68 3.95 3.68 3.02 2.68
3.8 0.00 3.54 2.70 2.41 3.54 3.30 2.70 2.41
3.9 0.00 4.75 3.62 3.23 -4.75 -4.42 -3.62 -3.23
4.0 0.00 8.34 6.37 5.67 -8.34 -7.77 -6.37 -5.67

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Broadway A4646 West Girder Unit 1 02-13-2017 14:03:30 Page 15
-—- FATIGUE REPORT ---

All Units: ksi

SPAN 4 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----—-  —-———- BOTTOM FLANGE-----
LOCA  RANGE EXT AT 6T EXT INS 4T 6T
4.0 0.00 8.34 6.37 5.67 -8.34 -7.77 -6.37 -5.67
4.1 0.00 7.52 5.74 5.11 -7.52 -7.00 -5.74 -5.11
4.2 0.00 6.67 5.09 4.53 -6.67 -6.21 -5.09 -4.53
4.3 0.00 5.84 4.46 3.97 -5.84 -5.44 -4.46 -3.97
4.4 0.00 4.99 3.81 3.39 -4.99 -4.65 -3.81 -3.39
4.5 0.00 4.36 3.33 2.96 -4.36 -4.06 -3.33 -2.96
4.6 0.00 3.70 2.83 2.52 -3.70 -3.45 -2.83 -2.52
4.7 0.00 2.94 2.24 1.99 -2.94 -2.73 -2.24 -1.99
4.8 0.00 2.06 1.57 1.40 -2.06 -1.92 -1.57 -1.40
4.9 0.00 1.10 0.84 0.75 -1.10 -1.02 -0.84 -0.75
5.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
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Broadway A4646 Fatigue Unit 1 Fully Composite.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Broadway A4646 West Girder Unit 1

Input Filename: Broadway A4646 Fatigue Unit 1 Fully Composite

Output Filename: Broadway A4646 Fatigue Unit 1 Fully
Composite.STR

Time:14:07:52

Date:02-13-2017

AASHTO LRFD Code: 7TH Edition

¥
Broadway A4646 West Girder Unit 1 02-13-2017 14:07:52 STLBRIDGE LRFD Page 1
-—— INPUT ECHO ---
""2DBRIDGE 1 Girder™
"ENGLISH"
Page 1

J-25



Broadway A4646 Fatigue Unit 1 Fully Composite.STR
"Broadway A4646 West Girder Unit 1"
"LRFD v61"
0]
4,""HL93",8,"0",0,600,0,0,0,0,0,0
4000,150,7.25,4.75,2.5,490,3644,29000,8,24
3,10,0,1.5,1.25,1.5,1.75

Qe 1+ 1 1 o1 o

.56,1.56,2.12
1.56,1.56,2.12
12,1.56,1.56,2.12
12,1.56,1.56,2.12

1,28.182,33.96,33.96,0
1,33.682,34.02,34.02,0
1,38.182,34.02,34.02,0
2,28.182,12,1.02,36
2,33.682,12,.94,36
2,38.182,12,1.412,36

Broadway A4646 West Girder Unit 1 02-13-2017 14:07:52 STLBRIDGE LRFD Page 2
-—— INPUT ECHO ---
3,28.182,12,1.02,36
3,33.682,12,.94,36
3,38.182,12,1.412,36
4,38.182,4,25,0
5,38.182,0,0,0
6,38.182,0,0,0
7,28.182,0,.65,36
7,33.682,0,.625,36
7,38.182,99999, .625,36
1,4.5,34.02,34.02,0
1,10,34.02,34.02,0
1,37.0469,34.02,34.02,0
Page 2
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Broadway A4646 Fatigue Unit 1 Fully Composite.STR
1,42.5469,33.98,33.98,0
1,47.047,33.98,33.98,0
2,4.5,12,1.412,36
2,10,12,.94,36
2,37.0469,12,.94,36
2,42.5469,12.1,1.26,36
2,47.047,12.1,1.725,36
3,4.5,12,1.412,36
3,10,12,.94,36
3,37.0469,12,.94,36
3,42.5469,12.1,1.26,36
3,47.047,12.1,1.725,36
4,47.047,4,25,0
5,47.047,0,0,0

6,47.047,0,0,0
7,4.5,0,.625,36
7,10,0,.625,36
7,37.0469,0,.625,36
7,42.5469,0,.765,36
7,47.047,99999, .765,36
1,4.5,33.98,33.98,0
1,47,33.98,33.98,0
2,4.5,12.1,1.725,36
2,47,12.1,1.26,36
3,4.5,12.1,1.725,36
3,47,12.1,1.26,36
4,47,4,25,0
5,47,0,0,0
6,47,0,0,0
7,4.5,0,.765,36
7,47,99999, 765,36
1,6.5,33.98,33.98,0
2,6.5,12.1,1.26,36
3,6.5,12.1,1.26,36
4,6.5,4,25,0
5,6.5,0,0,0
6,6.5,0,0,0
7,6.5,99999, .765,36
Broadway A4646 West Girder Unit 1 02-13-2017 14:07:52 STLBRIDGE LRFD Page 3

—-—— INPUT ECHO ---
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--- FATIGUE REPORT ---

All Units: ksi
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Rectangle


Broadway A4646 Fatigue Unit 1 Fully Composite.STR

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR ----- TOP FLANGE-----  ————o BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 -1.27 -0.87 -0.48 -0.34 2.97 2.86 2.58 2.44
1.2 -2.32 -1.61 -0.93 -0.69 5.17 4.98 4.49 4.24
1.3 -3.17 -2.25 -1.35 -1.03 6.66 6.41 5.76 5.44
1.4 -3.84 -2.78 -1.75 -1.37 7.50 7.21 6.47 6.09
1.5 -4.37 -3.23 -2.12 -1.72 3 7.50 6.70 6.30
1.6 4.81 3.62 2.47 2.06 7.49 6.67 6.26
1.7 5.11 3.94 2.81 2.40 ; 7.00 6.19 5.78
1.738 5.18 4.04 2.93 2.53 6.99 6.68 5.88 5.49
1.738 5.51 4.27 3.14 2.74 7.44 7.14 6.32 5.91
1.8 5.66 4.45 3.37 2.97 6.88 6.58 5.80 5.40
1.882 6.96 5.61 4.40 3.96 -7.03 -6.70 -5.82 -5.38
1.882 5.01 4.16 3.17 2.85 -5.18 -4.83 -4.19 -3.87
1.9 5.19 4 3.32  3.00 -5.19 -4.83 -4.18 -3.86
2.0 8.61 ﬁ 5.74 5.25 -7.29 -6.73 -5.74 -5.25

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Broadway A4646 West Girder Unit 1 02-13-2017 14:07:53 Page 13
——— FATIGUE REPORT --- Max stress range, top flange
@ Ext: 7.29 ksi
All Units: ksi Max stress range, bottom flange
SPAN 2 ~ FATIGUE STRESS RANGE (ksi) - @ Ext: 7.82 ksi
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --——- TOP FLANGE-----  ———-- BOTTOM FLANGE-----

LOCA RANGE EXT 4T 6T EXT INS 4T 6T
2.0 8.61 7.29 5.74 5.25 -7.29 -6.73 -5.74 -5.25
2.095 4.87 4.05 3.08 2.77 -5.04 -4.69 -4.07 -3.76
2.096 6.75 5.45 4.27 3.84 -6.82 -6.50 -5.64 -5.22
2.1 6.56 5.29 4.14 3.73 -6.69 -6.38 -5.55 -5.13
2.2 4.76 3.68 2.71 2.36 6.47 6.20 5.49 5.14
2.212 4.72 3.64 2.66 2.30 6.57 6.30 5.59 5.24
2.213 4.72 3.63 2.66 2.30 6.57 6.31 5.60 5.24
2.3 4.43 3.31 2.29 1.92 7.31 7.03 6.29 5.92
2.4 -3.96 -2.85 -1.85 -1.49 7.58 7.31 6.58 6.22
2.5 -3.30 -2.30 -1.39 -1.06 7.18 6.93 6.27 5.94
2.6 -3.88 -2.80 -1.82 -1.46 7.43 7.16 6.45 6.09
2.7 4.25 3.17 2.20 1.84 7.00 6.74 6.03 5.67
2.787 4.49 3.46 2.54 2.20 6.22 5.96 5.29 4.95
2.788 3.54 2.81 1.91 1.59 4.82 4.55 3.91 3.59
2.8 3.56 2.84 1.94 1.62 4.73 4.46 3.83 3.51
2.9 5.17 4.26 3.14 2.74 -5.22 -4.89 -4.10 -3.70
2.904 5.31 4.38 3.23 2.83 -5.33 -4.99 -4.18 -3.77
2.905 4.10 3.48 2.50 2.18 -4.20 -3.85 -3.22 -2.91
3.0 7.32 6.30 4.69 4.18 -6.30 -5.72 -4.69 -4.18

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Broadway A4646 West Girder Unit 1 02-13-201

Page 11
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mdierks
Text Box
Max stress range, top flange
@ Ext: 7.29 ksi

Max stress range, bottom flange
@ Ext: 7.82 ksi

mdierks
Rectangle
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Broadway A4646 Fatigue Unit 1 Fully Composite.STR
--- FATIGUE REPORT ---

All Units: ksi

SPAN 3 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -———- TOP FLANGE----- ~ ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS AT 6T
3.0 7.32 6.30 4.69 4.18 -6.30 -5.72 -4.69 -4.18
3.096 4.20 3.56 2.54 2.22 -4.38 -4.01 -3.36 -3.04
3.096 5.42 4.47 3.28 2.86 -5.55 -5.20 -4.36 -3.94
3.1 5.29 4.35 3.19 2.78 -5.45 -5.11 -4.29 -3.88
3.2 4.58 3.67 2.55 2.15 5.82 5.49 4.70 4.30
3.3 4.16 3.25 2.13 1.74 6.20 5.87 5.08 4.68
3.4 -3.59 -2.75 -1.70 -1.34 6.05 5.75 5.01 4.64
3.5 -2.83 -2.11 -1.22 -0.91 5.40 5.14 4.51 4.20
3.6 -1.34 -0.86 -0.27 -0.07 4.11 3.94 3.52 3.31
3.7 -0.91 -0.58 -0.19 -0.04 2.78 2.66 2.38 2.24
3.8 1.95 1.53 1.01 0.83 2.84 2.69 2.32 2.14
3.9 4.32 3.57 2.64 2.31 -4.28 -4.01 -3.35 -3.02
4.0 7.96 6.59 4.91 4.31 -7.66 -7.17 -5.97 -5.38
Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
Broadway A4646 West Girder Unit 1 02-13-2017 14:07:53 Page 15
-—-— FATIGUE REPORT ---
All Units: ksi
SPAN 4 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -———- TOP FLANGE----- ~ ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS AT 6T
4.0 7.96 6.59 4.91 4.31 -7.66 -7.17 -5.97 -5.38
4.1 7.16 5.94 4.42 3.88 -6.90 -6.45 -5.38 -4.84
4.2 6.37 5.28 3.93 3.45 -6.13 -5.74 -4.78 -4.30
4.3 5.57 4.62 3.44 3.02 -5.36 -5.02 -4.18 -3.76
4.4 4.77 3.96 2.94 2.59 -4.60 -4.30 -3.58 -3.23
4.5 4.04 3.33 2.47 2.16 -4.00 -3.75 -3.14 -2.83
4.6 3.28 2.70 1.98 1.73 -3.35 -3.15 -2.64 -2.38
4.7 2.49 2.05 1.49 1.30 -2.63 -2.47 -2.07 -1.88
4.8 1.69 1.38 1.00 0.87 -1.82 -1.71 -1.44 -1.31
4.9 0.86 0.70 0.50 0.43 -0.96 -0.90 -0.76 -0.69
5.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
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BROADWAY A4646 FATIGUE UNIT 3 NONCOMPOSITE.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Unit 3 Noncomposite Broadway Fatigue

Input Filename: BROADWAY A4646 FATIGUE UNIT 3 NONCOMPOSITE

Output Filename: BROADWAY A4646 FATIGUE UNIT 3
NONCOMPOSITE.STR

Time:14:24:18

Date:02-13-2017

AASHTO LRFD Code: 7TH Edition

¥
Unit 3 Noncomposite Broadway Fatigue 02-13-2017 14:24:18 STLBRIDGE LRFD Page
1
-—— INPUT ECHO ---
""2DBRIDGE 1 Girder"
Page 1

J-31



BROADWAY A4646 FATIGUE UNIT 3 NONCOMPOSITE.STR

"ENGLISH"

"Unit 3 Noncomposite Broadway Fatigue™

"“"LRFD v61"

0
4,""HL93",8,"0",0

4000 150,7.25

’ 29000,8,24
1,10,0,1.5,1.2

U1b-

125,1.62
3125,1.62

3958,1.62

8.7917,1.62
8. 1875,1.62

,33.9375,33.9375,0
5,33.9375,35.1663,0
,12,1.25,36

Unit 3 Noncomposite Broadway Fatigue 02-13-2017
-—— INPUT ECHO ---

,36

Page 2

J-32

14:24:18 STLBRIDGE LRFD Page



BROADWAY A4646 FATIGUE UNIT 3 NONCOMPOSITE.STR

NRPRRPNOU AW
N L L NN
WP NNNNN

=
=
[
N

? ’ ’ 136
2,43,12,1,36
2,54,12,1.25,36
3,11,12,1.25,36
3,43,12,1,36
3,54,12,1.25,36
,4,25,0
,0,0,0

,0,0,0

,0,.4375,36
,0,.4375,36

,99999, .4375,36
,48,48,0
4.078,48,48,0
10,12,1.25,36
,44.078,12,1,36
,10,12,1.25,36
,44.078,12,1,36
,44.078,4,25,0
5,44.078,0,0,0
6,44.078,0,0,0
7,10,0,.4375,36
7,44.078,99999, .4375,36

54
54
54
11
43
54
10
4

RPWWNNRPRPRPNN~NOO A

Unit 3 Noncomposite Broadway Fatigue 02-13-2017

-—— INPUT ECHO ---

J-33

14:24:18 STLBRIDGE LRFD Page


mdierks
Rectangle


--- FATIGUE REPORT ---

All Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE-----  ————- BOTTOM FLANGE-----

LOCA  RANGE EXT AT 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 0.00 1.13 0.95 0.89 1.13 1.05 0.95 0.89
1.2 0.00 2.14 1.79 1.69 -2.14 -2.00 -1.79 -1.69
1.3 0.00 3.03 2.53 2.39 -3.03 -2.82 -2.53 -2.39
1.306 0.00 3.08 2.57 2.42 -3.08 -2.87 -2.57 -2.42
1.309 0.00 3.10 2.59 2.44 -3.10 -2.89 -2.59 -2.44
1.4 0.00 3.77 3.16 2.98 -3.77 -3.52 -3.16 -2.98
1.5 0.00 4.42 3.70 3.49 -4.42 -4.12 -3.70 -3.49
1.6 0.00 4.90 4.11 3.87 -4.90 -4.57 -4.11 -3.87
1.7 0.00 5.68 4.76 4.50 -5.68 -5.30 -4.76 -4.50
1.8 0.00 6.48 5.44 5.13 -6.48 -6.05 -5.44 -5.13
1.9 0.00 7.24 6.08 5.74 -7.24 -6.76 -6.08 -5.74
2.0 0.00 7.99 6.72 6.35 -7.99 -7.46 -6.72 -6.35

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Unit 3 Noncomposite Broadway Fatigue 02-13-2017 14:24:19 Page 13
-—- FATIGUE REPORT ---

All Units: ksi

Page 10
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mdierks
Rectangle


BROADWAY A4646 FATIGUE UNIT 3 NONCOMPOSITE.STR
SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

REBAR --—-- TOP FLANGE----—-  ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
2.0 0.00 7.99 6.72 6.35 -7.99 -7.46 -6.72 -6.35
2.1 0.00 3.95 3.34 3.16 -3.95 -3.70 -3.34 -3.16
2.2 0.00 3.20 2.72 2.58 3.20 3.00 2.72 2.58
2.3 0.00 -4.30 -3.68 -3.50 4.30 4.04 3.68 3.50
2.4 0.00 -6.00 -5.16 -4.92 6.00 5.65 5.16 4.92
2.5 0.00 -6.93 -5.98 -5.71 6.93 6.53 5.98 5.71
2.6 0.00 7.22 6.27 5.99 7.22 6.82 6.27 5.99
2.7 0.00 6.95 6.06 5.80 6.95 6.58 6.06 5.80
2.8 0.00 6.09 5.33 5.10 6.09 5.77 5.33 5.10
2.9 0.00 4.98 4.38 4.20 -4.98 -4.73 -4.38 -4.20
3.0 0.00 6.58 5.80 5.57 -6.58 -6.26 -5.80 -5.57

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Unit 3 Noncomposite Broadway Fatigue 02-13-2017 14:24:19 Page 14
--— FATIGUE REPORT ---

All Units: ksi

SPAN 3 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----—-  —-———- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
3.0 0.00 6.58 5.80 5.57 -6.58 -6.26 -5.80 -5.57
3.1 0.00 4.46 3.93 3.77 -4.46 -4.24 -3.93 -3.77
3.2 0.00 4.95 4.36 4.19 4.95 4.70 4.36 4.19
3.204 0.00 4.99 4.39 4.22 4.99 4.74 4.39 4.22
3.204 0.00 5.96 5.30 5.09 5.96 5.72 5.30 5.09
3.3 0.00 7.20 6.41 6.16 7.20 6.91 6.41 6.16
3.4 0.00 -7.88 -7.02 -6.74 7.88 7.57 7.02 6.74
3.5 0.00 -8.00 -7.12 -6.84 8.00 7.68 7.12 6.84
3.6 0.00 -8.22 -7.32 -7.03 8.22 7.90 7.32 7.03
3.7 0.00 7.66 6.82 6.55 7.66 7.36 6.82 6.55
3.796 0.00 6.54 5.82 5.59 6.54 6.28 5.82 5.59
3.796 0.00 5.47 4.82 4.63 5.47 5.20 4.82 4.63
3.8 0.00 5.44 4.79 4.60 5.44 5.17 4.79 4.60
3.9 0.00 4.64 4.09 3.93 -4.64 -4.41 -4.09 -3.93
4.0 0.00 6.50 5.73 5.50 -6.50 -6.18 -5.73 -5.50

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Unit 3 Noncomposite Broadway Fatigue 02-13-2017 14:24:19 Page 15
--— FATIGUE REPORT ---

All Units: ksi

SPAN 4 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

Page 11
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BROADWAY A4646 FATIGUE UNIT 3 NONCOMPOSITE.STR

REBAR ---—- TOP FLANGE-----  —-——- BOTTOM FLANGE-——--
LOCA  RANGE EXT 4T 6T EXT  INS 4T 6T
7.0 0.00 6.50 5.73 5.50 =6.50 -6.18 -5.73 -5.50
4.1 0.00 4.89 4.31 4.14 -4.89 -4.65 -4.31 -4.14
4.2 0.00 5.66 4.99 4.79 5.66 5.38 4.99 4.79
4.227 0.00 5.93 5.23 5.02 5.93 5.64 5.23 5.02
4.227 0.00 7.08 6.30 6.06 7.08 6.80 6.30 6.06
4.3 0.00 7.96 7.08 6.80 7.96 7.64 7.08 6.80
4.4 0.00 _8 7.75 7.45 : 8.36 7.75 7.45
4.5 0.00 7.93 7.62 8.55 7.93 7.62
4.6 0.00 =B.64 -7.69 -7.39 864 8.29 7.69 7.39
4.7 0.00 -7.78 -6.93 -6.66 7.78 7.47 6.93 6.66
4.8 0.00 -6.10 -5.43 -5.22 6.10 5.86 5.43 5.22
4.9 0.00 -3.59 -3.19 -3.07 3.59 3.44 3.19 3.07
5.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Max stress range, top & bottom flange
@ Ext: 8.91 ksi
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BROADWAY A4646 FATIGUE UNIT 3 FULLY COMPOSITE.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: Unit 3 Composite Broadway Fatigue

Input Filename: BROADWAY A4646 FATIGUE UNIT 3 FULLY COMPOSITE

Output Filename: BROADWAY A4646 FATIGUE UNIT 3 FULLY
COMPOSITE.STR

Time:14:26:41

Date:02-13-2017

AASHTO LRFD Code: 7TH Edition

¥
Unit 3 Composite Broadway Fatigue 02-13-2017 14:26:41 STLBRIDGE LRFD Page 1
-—— INPUT ECHO ---
""2DBRIDGE 1 Girder™
"ENGLISH"
Page 1

J-37



BROADWAY A4646 FATIGUE UNIT 3 FULLY COMPOSITE.STR
"Unit 3 Composite Broadway Fatigue"
“"LRFD v61"
0
4,"HL93",8,"0",0,600,0,0,0,0,0,0
4000,150,7-25,4.75,2.5,490,3644,29000,8,24
3,10,0,1.5,1.25,1.5,1.75

12,2 12 1.56,1.56,2.12

.125,1.62
-3125,1.62
.5,1.62
-3958,1.62
8.7917,1.62
8.1875,1.62
7.5833,1.62

3.9375,33.9375,0
33. 9375 35. 1663 0
2 1.25, 36

I\JI—‘I—‘OOO-P#-h-bbwwwwwwNI\JNI\JNI—‘I—‘HI—‘I\J#I\J(HI\J#I\JCDI\JI—‘I—‘I—‘I—‘OI—‘O

un 3 Composite Broadway Fatigue 02-13-2017 14:26:41 STLBRIDGE LRFD Page 2
-—— INPUT ECHO ---

12,1.25,36

,36

99, .4375,36
1663 48,0
2,1.25,36
2,1.25,36

3
5,
1
it
5
1
5
5
5
5
0
5
4,25.0

RWNRPNNOURAWWN
ARADMNDMONOOOOONO
bppw............m..

5
7
7
7

Page 2
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BROADWAY A4646 FATIGUE UNIT 3 FULLY COMPOSITE.STR

2,11, 12 1.25,36
2,43,12,1,36
2,54,12,1-25,36
3,11,12,1.25,36
3,43,12,1,36
3,54,12,1.25,36

44 . 078 48 ,48,0
10,12,1-25,36
,44.078,12,1,36
,10,12,1.25,36
,44.078,12,1,36
4,44.078,4,25,0
5,44.078,0,0,0
6,44.078,0,0,0
7,10,0,.4375,36
7,44.078,99999, .4375,36

(AJOOI\JI\H—‘I—‘\J\I\JCDUW#

Unit 3 Composite Broadway Fatigue 02-13-2017 14:26:41 STLBRIDGE LRFD Page 3
—-—- INPUT ECHO ---

J-39


mdierks
Rectangle


--- FATIGUE REPORT ---

All Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----—-  ————- BOTTOM FLANGE-----

LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 0.87 0.70 0.56 0.52 -1.03 -0.97 -0.89 -0.84
1.2 1.67 1.36 1.09 1.01 -1.91 -1.80 -1.64 -1.56
1.3 2.49 2.03 1.64 1.52 -2.76 -2.59 -2.36 -2.25
1.306 2.54 2.07 1.67 1.55 -2.80 -2.64 -2.40 -2.28
1.309 2.56 2.09 1.69 1.57 -2.83 -2.66 -2.42 -2.30
1.4 3.23 2.65 2.15 2.00 -3.47 -3.26 -2.96 -2.82
1.5 3.98 3.27 2.67 2.50 -4.10 -3.85 -3.50 -3.33
1.6 4.68 3.88 3.18 2.98 -4.64 -4.36 -3.95 -3.75
1.7 5.41 4.48 3.68 3.45 -5.37 -5.04 -4.58 -4.34
1.8 6.15 5.10 4.20 3.94 -6.12 -5.74 -5.22 -4.95
1.9 6.89 5.72 4.71 4.42 -6.86 -6.44 -5.85 -5.56
2.0 7.59 6.30 5.20 4.87 -7.56 -7.10 -6.46 -6.14

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Unit 3 Composite Broadway Fatigue 02-13-2017 14:26:42 Page 13
--— FATIGUE REPORT ---

All Units: ksi

SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

Page 10
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BROADWAY A4646 FATIGUE UNIT 3 FULLY COMPOSITE.STR

REBAR --——- TOP FLANGE-----  ————o BOTTOM FLANGE----

LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
2.0 7.59 6.30 5.20 4.87 -7.56 -7.10 -6.46 -6.14
2.1 3.58 2.98 2.46 2.31 -3.75 -3.53 -3.23 -3.08
2.2 -1.35 -1.04 -0.77 -0.69 2.59 2.48 2.32 2.24
2.3 -0.90 -0.58 -0.31 -0.23 3.19 3.08 2.92 2.84
2.4 -2.05 -1.55 -1.11 -0.98 4.65 4.47 4.22 4.09
2.5 -2.83 -2.22 -1.69 -1.54 5.53 5.31 5.00 4.85
2.6 -3.40 -2.74 -2.17 -2.00 5.87 5.64 5.30 5.14
2.7 3.83 3.16 2.58 2.41 5.81 5.57 5.23 5.06
2.8 4.07 3.43 2.89 2.73 5.27 5.04 4.73 4.57
2.9 4.23 64 3.14 3.00 -4.54 -4.33 -4.04 -3.90
3.0 7.36 5.69 5.47 -6.46 -6.14 -5.69 -5.47

Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

Unit 3 Composite Broadway Fatigue 02-13-2017 14:26:42 Page 14
-—-— FATIGUE REPORT ---
All Units: ksi
SPAN 3 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -———- TOP FLANGE----- ~ ————- BOTTOM FLANGE----
LOCA  RANGE EXT 4T 6T EXT INS AT 6T
3.0 7.36 6.46 5.69 5.47 -6.46 -6.14 -5.69 -5.47
3.1 3.63 3.13 2.71 2.58 -4.04 -3.86 -3.61 -3.49
3.2 2.86 2.40 2.01 1.89 4.27 4.10 3.87 3.76
3.204 2.86 2.40 2.00 1.88 4.30 4.13 3.90 3.78
3.204 3.33 2.75 2.32 2.18 5.02 4.86 4.59 4.46
3.3 -3.23 -2.59 -2.13 -1.98 5.85 5.68 5.39 5.24
3.4 -2.99 -2.35 -1.87 -1.72 6.23 6.06 5.76 5.61
3.5 -2.80 -2.17 -1.71 -1.56 6.24 6.07 5.78 5.63
3.6 -3.28 -2.60 -2.10 -1.94 6.53 6.34 6.03 5.87
3.7 3.58 2.90 2.40 2.24 6.21 6.03 5.71 5.55
3.796 3.77 3.13 2.65 2.50 5.47 5.30 5.00 4.85
3.796 3.23 2.72 2.28 2.15 4.68 4.49 4.24 4.11
3.8 3.24 2.73 2.29 2.16 4.65 4.47 4.21 4.09
3.9 3.76 3.25 2.81 2.68 -4.19 -4.00 -3.75 -3.62
4.0 7.29 6.40 5.64 5.42 -6.40 -6.08 -5.64 -5.42
Note: For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.
Unit 3 Composite Broadway Fatigue 02-13-2017 14:26:42 Page 15

--- FATIGUE REPORT ---

All Units: ksi

SPAN 4 - FATIGUE STRESS RANGE (ksi) -

LOCA

(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

REBAR ----- TOP FLANGE-----  ————- BOTTOM FLANGE----

RANGE EXT AT 6T EXT INS 4T

Page 11
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NN
~ N

ORI DIDDDIDIDS
QOONOUIAWNNNEFO

Note:

7.29
4.27
3.92
3.90
4.58
4.45
4.22
-3.83
-3.36
-2.79
-2.03
-1.14
0.00

BROADWAY A4646 FATIGUE UNIT 3 FULLY COMPOSITE.STR

WWWWwwwo

.40
.70
.35
.31
.83
.67
.42
.07
.65
.17
-56
.87
-00

NWWNN WO

.64
.21
.85
-80
.29
11
.84
.51
.13
.72
.22
.67
-00

5.42
3.07
2.70
2.66
3.11
2.93
2.66
-2.33
-1.97
-1.58
-1.11
-0.60
0.00

-6.40
-4.51
5.01
5.19
6.08

6.81
6.06
4.69
2.75
0.00

-6.08
-4.30
4.80
4.98
5.89
6.43
6.91
6.91
6.62
5.89
4_56
2.68
0.00

-5.64 -5.42
-4.02 -3.88
4.51 4.36
4.68 4.53
5.54 5.36
6.07 5.89
6.54 6.35
6.55 6.37
6.29 6.13
5.61 5.46
4.34 4.23
2.55 2.49
0.00 0.00

For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

Page 12
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Max stress range, top flange
@ Ext: 6.46 ksi

Max stress range, bottom flange
@ Ext: 7.12 ksi
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Max stress range, top flange
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Max stress range, bottom flange
@ Ext: 7.12 ksi
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BROADWAY A4646 FATIGUE UNIT 4 NONCOMPOSITE.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: A4646 Broadway Fatigue Unit 4

Input Filename: BROADWAY A4646 FATIGUE UNIT 4 NONCOMPOSITE

Output Filename: BROADWAY A4646 FATIGUE UNIT 4
NONCOMPOSITE.STR

Time:14:16:49

Date:02-13-2017

AASHTO LRFD Code: 7TH Edition

¥
A4646 Broadway Fatigue Unit 4 02-13-2017 14:16:49 STLBRIDGE LRFD Page 1
-—— INPUT ECHO ---
""2DBRIDGE 1 Girder™
"ENGLISH"
Page 1
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BROADWAY A4646 FATIGUE UNIT 4 NONCOMPOSITE.STR
""A4646 Broadway Fatigue Unit 4"
“"LRFD v61"
0
3,'"'HL93",8,"0",0,600,0,0,0,0,0,0
4000,150,7-25,4.75,2.5,490,3644,29000,8,24
1,10,0,1.5,1.25,1.5,1.75

NWNNNORFRO
Ow:r + + JIW
« g1l

.872,2.12,-.5,0

Ou 1+ 1 1 1 u u

[
NN O v 1101

-12,1.56,1.56,2.12
1. ,0,0
2.12,2.12,1.56,1.56,2.12
62.578,0,0
2.12,2.12,1.56,1.56,2.12
19

1,1.187,1.43

1,8.25,1.43

1,10,1.43

2,9.104,1.43
2,18.063,1.43
2,27.021,1.43
2,35.98,1.43
2,44.938,1.43

ONRNRPRRRPRORO
Nt v WRY v v R RO

ONOY + PRI

,10,48,48,0
,10,14,1.25,36
3,10,14,1.25,36
4,10,4,25,0
5,10,0,0,0

NFPOOOWWWWWWWNNNN

A4646 Broadway Fatigue Unit 4 02-13-2017 14:16:49 STLBRIDGE LRFD Page 2
-—— INPUT ECHO ---
6,10,0,0,0
7,10,99999, .4375,36
1,10,48,48,0
1,63.75,48,48,0
1,81.776,48,48,0
2,10,14,1.25,36
2,63.75,18,1.75,36
2,81.776,18,2.25,36
3,10,14,1.25,36
3,63.75,18,1.75,36
3,81.776,18,2.25,36
4,81.776,4,25,0
Page 2
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BROADWAY A4646 FATIGUE UNIT 4 NONCOMPOSITE.STR
77
77
’0’
.75,

8 ,0
8 ,0
1 43
6 0,.4375,36

8 776 99999, .4375,36
16.021,48,48,0
59.828,48,48,0
62.578,48,48,0
16.021, 18,2-25 36
59.828,18,1.125,36
62.578,18,1.125,36
16.021,18,2.25,36
59.828,18,1.125,36
62.578,18,1.125,36
62.578,4, 25 0
62.578,0,0, 0
62.578,0,0,0

16.021, 0,-4375 36
59.828,0, .4375,36
7,62-578,99999,.875,36

N~NOORWWWNNNRRPERPNNNOO

A4646 Broadway Fatigue Unit 4 02-13-2017 14:16:49 STLBRIDGE LRFD Page 3
——— INPUT ECHO ---
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--- FATIGUE REPORT ---

All Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----- = ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS AT 6T
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 0.00 1.37 1.20 1.16 -1.37 -1.30 -1.20 -1.16
1.2 0.00 2.61 2.30 2.21 -2.61 -2.48 -2.30 -2.21
1.3 0.00 3.74 3.30 3.17 -3.74 -3.56 -3.30 -3.17
1.4 0.00 4.79 4.22 4.05 -4.79 -4.55 -4.22 -4.05
1.5 0.00 5.70 5.03 4.83 -5.70 -5.42 -5.03 -4.83
Page 8
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BROADWAY

1.6 0.00 6.
1.7 0.00 7.
1.8 0.00 8.
1.9 0.00 10.
2.0 0.00 11.

71 5.91 5.68 -6.71
84 6.91 6.64 -7.84
94 7.88 7.57 -8.94
06 8.86 8.51 -10.06
17 9.85 9.46 -11.17 -

-6.38
-7.46
-8.50
-9.56
10.62

A4646 FATIGUE UNIT 4 NONCOMPOSITE.STR

-5.91 -5.68
-6.91 -6.64
-7.88 -7.57
-8.86 -8.51
-9.85 -9.46

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

A4646 Broadway Fatigue Unit 4

All Units: ksi
SPAN 2

--- FATIGUE REPORT ---

- FATIGUE STRESS RANGE (ksi) -

(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)

REBAR ---

LOCA RANGE

02-13-2017 14:16:49 Page 11

2.0 0.00 [ 11.17]
2.1 0.00 .

2.122 0.00
2.122 0.00
0.00
0.00
0.00
0.00

QUOONN~NOUTRWN

0.00
0.00
0.00
0.00
0.00
0.00

WNPNNNNNNNNN
[@X(e]

4
2
-2
-3
-5
-6
0.00 -6.
6
5
4
4
3
3

--TOP FLANGE-----  —-———- BOTTOM FLANGE-----
EXT 4T 6T EXT INS 4T 6T
9.85 9.46 -11.17 -10.62 -9.85 -9.46
4.52 4.34 -5.13 -4.87 -4.52 -4.34
.87 4.29 4.12 -4.87 -4.63 -4.29 -4.12
.91 2.52 2.42 -2.91 -2.72 -2.52 -2.42
.37 -2.05 -1.97 2.37 2.21 2.05 1.97
.89 -3.36 -3.23 3.89 3.62 3.36 3.23
.60 -4.84 -4.65 5.60 5.22 4.84 4.65
.44 -5.57 -5.35 6.44 6.00 5.57 5.35
92 -5.98 -5.74 6.92 6.45 5.98 5.74
.69 5.78 5.55 6.69 6.23 5.78 5.55
.84 5.05 4.85 5.84 5.44 5.05 4.85
.64 3.93 3.78 4.64 4.24 3.93 3.78
.47 3.79 3.64 4.47 4.09 3.79 3.64
.65 3.09 2.97 -3.65 -3.33 -3.09 -2.97
.22 2.73 2.62 -3.22 -2.94 -2.73 -2.62

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

A4646 Broadway Fatigue Unit 4

All Units: ksi

--- FATIGUE REPORT ---

02-13-2017 14:16:49 Page 12

Max stress range, top flange
@ Ext: 11.17 ks

Max stress range, bottom flange

SPAN 3 — FATIGUE STRESS RANGE (ksi) - )

(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw) L@ EXt894ksi

REBAR ————- TOP FLANGE-----  ————n BOTTOM FLANGE---—-

LOCA  RANGE EXT 4T 6T EXT  INS 4T 6T
3.0 0.00 3.22 2.73 2.62 3.22 -2.94 -2.73 -2.62
3.1 0.00 3.24 2.75 2.64 -3.24 -2.97 -2.75 -2.64
3.2 0.00 3.71 3.14 3.02 -3.71 -3.39 -3.14 -3.02
3.256 0.00 4.05 3.43 3.30 4.05 3.70 3.43 3.30
3.256 0.00 7.52 6.66 6.40 7.52 7.18 6.66 6.40
3.3 0.00 8.02 7.10 6.82 8.02 7.66 7.10 6.82
3.4 0.00 8.91 7.89 7.58 8.91 8.51 7.89 7.58
3.5 0.00 8.77 7.77 7.46 ] 8.38 7.77 7.46
3.6 0.00 -8.94 -7.92 -7.61 8.54 7.92 7.61

J-47



mdierks
Text Box
Max stress range, top flange
@ Ext: 11.17 ksi

Max stress range, bottom flange
@ Ext: 8.94 ksi

mdierks
Rectangle
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0.00
0.00
0.00
0.00
0.00
0.00

For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

BROADWAY

-8.
-6.
-3.
0.
0.
0.

18
48
91
00
00
00

-7.
-5.
-3.
0.
0.
0.

A4646 FATIGUE UNIT 4 NONCOMPOSITE.STR

24
74
46
00
00
00

-6.96
-5.51
-3.32
0.00
0.00
0.00

8.18
6.48
3.91
0.00
0.00
0.00

Page 10
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7.81
6.19
3.73
0.00
0.00
0.00

7.24
5.74
3.46
0.00
0.00
0.00

OOoOOoOWuUId

.96
.51
.32
.00
-00
.00



BROADWAY A4646 FATIGUE UNIT 4 FULLY COMPOSITE.STR

STLBRIDGE LRFD
STEEL BRIDGE DESIGN SOFTWARE
Copyright 2014 BRIDGESOFT, Inc. All Rights Reserved

STRESS OUTPUT

Title: A4646 Broadway Fatigue Unit 4

Input Filename: BROADWAY A4646 FATIGUE UNIT 4 FULLY COMPOSITE

Output Filename: BROADWAY A4646 FATIGUE UNIT 4 FULLY
COMPOSITE.STR

Time:14:18:25

Date:02-13-2017

AASHTO LRFD Code: 7TH Edition

¥
A4646 Broadway Fatigue Unit 4 02-13-2017 14:18:25 STLBRIDGE LRFD Page 1
-—— INPUT ECHO ---
""2DBRIDGE 1 Girder™
"ENGLISH"
Page 1
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BROADWAY A4646 FATIGUE UNIT 4 FULLY COMPOSITE.STR
""A4646 Broadway Fatigue Unit 4"
“"LRFD v61"
0
3,'"'HL93",8,"0",0,600,0,0,0,0,0,0
4000,150,7-25,4.75,2.5,490,3644,29000,8,24
3,10,0,1.5,1.25,1.5,1.75

o
o

NONENFRPRPRPRPRPORO

62.578,0,0
2.12,2.12,1.56,1.56,2.12
19
1,1.187,1.43
1,8.25,1.43
1,10,1.43
2,9.104,1.43
2,18.063,1.43
2,27.021,1.43
2,35.98,1.43
2,44.938,1.43

OQOOWWWWWWWNNNN

1,10,48,48,0
2,10,14,1.25,36
3,10,14,1.25,36
4,10,4,25,0
5,10,0,0,0

A4646 Broadway Fatigue Unit 4 02-13-2017 14:18:25 STLBRIDGE LRFD Page 2
-—— INPUT ECHO ---
6,10,0,0,0
7,10,99999, .4375,36
1,10,48,48,0
1,63.75,48,48,0
1,81.776,48,48,0
2,10,14,1.25,36
2,63.75,18,1.75,36
2,81.776,18,2.25,36
3,10,14,1.25,36
3,63.75,18,1.75,36
3,81.776,18,2.25,36
4,81.776,4,25,0
Page 2
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BROADWAY A4646 FATIGUE UNIT 4 FULLY COMPOSITE.STR

81.

81.

1 ,O,-4375 36
63.75,0,.4375,36

8 776 99999, .4375,36
16.021,48,48,0
59.828,48,48,0
62.578,48,48,0
16.021, 18,2-25 36
59.828,18,1.125,36
62.578,18,1.125,36
16.021,18,2.25,36
59.828,18,1.125,36
62.578,18,1.125,36
62.578,4, 25 0
62.578,0,0, 0
62.578,0,0,0

16.021, 0,-4375 36
59.828,0, .4375,36
7,62-578,99999,.875,36

N~NOORWWWNNNRPRPERPNNNOO

A4646 Broadway Fatigue Unit 4 02-13-2017 14:18:25 STLBRIDGE LRFD Page 3
——— INPUT ECHO ---

J-51
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--- FATIGUE REPORT ---

All Units: ksi

SPAN 1 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----- = ————- BOTTOM FLANGE-----
LOCA  RANGE EXT 4T 6T EXT INS AT
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.1 1.20 1.04 0.90 0.86 -1.32 -1.26 -1.18
1.2 2.40 2.08 1.80 1.72 -2.56 -2.44 -2.28
1.3 3.54 3.07 2.67 2.55 -3.69 -3.53 -3.29
1.4 4.66 4.05 3.53 3.38 -4.76 -4.54 -4.24
1.5 5.76 5.01 4.37 4.19 -5.74 -5.48 -5.10
Page 8
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BROADWAY A4646 FATIGUE UNIT 4 FULLY COMPOSITE.STR

1.6 6.89 6.
1.7 8.03 6.
1.8 9.17 7.
1.9 10.33 9.
2.0 11.47 10.

00 5.24 5.02
99 6.11 5.85
99 6.98 6.68
00 7.86 7.53
00 8.73 8.36

-6.78
-7.91
-9.03
-10.18
-11.31 -

-6.47
-7.54
-8.61
-9.71
10.78

-6.03 -5.80
-7.02 -6.76
-8.02 -7.72
-9.04 -8.71
-10.04 -9.67

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

A4646 Broadway Fatigue Unit 4

All Units: ksi

——— FATIG

02-13-2017 14:18:25 Page 11

UE REPORT ---

SPAN 2 - FATIGUE STRESS RANGE (ksi) -
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR --—-- TOP FLANGE----—-  —-———- BOTTOM FLANGE-----

LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
2.0 11.47 |l0-00| 8.73 8.36 -11.31 -10.78 -10.04 -9.67
2.1 5.25 - 3.97 3.79 -5.38 -5.14 -4.79 -4.62
2.122 4.46 3.85 3.33 3.18 -4.91 -4.69 -4.39 -4.24
2.122 2.73 2.41 2.04 1.95 -3.00 -2.82 -2.64 -2.54
2.2 -1.20 -1.02 -0.81 -0.76 2.06 1.96 1.85 1.80
2.3 -1.27 -1.04 -0.76 -0.69 3.02 2.88 2.74 2.67
2.4 -1.89 -1.54 -1.13 -1.03 4.48 4.27 4.07 3.97
2.5 -3.02 -2.56 -2.02 -1.88 5.39 5.12 4.85 4.72
2.6 -3.55 -3.03 -2.43 -2.28 5.86 5.55 5.25 5.10
2.7 -3.83 -3.30 -2.69 -2.53 5.74 5.43 5.12 4.97
2.779 3.81 3.32 2.75 2.61 5.07 4.79 4.50 4.36
2.780 3.12 2.80 2.27 2.16 4.09 3.79 3.56 3.45
2.8 3.10 2.78 2.27 2.16 3.95 3.66 3.43 3.32
2.9 3.03 2.74 2.28 2.18 -3.28 -3.02 -2.82 -2.72
3.0 3.38 3.08 2.61 2.51 -3.08 -2.82 -2.61 -2.51

Note: For locations which do not experience tensile stresses
the fatigue stress range iIs output as a negative number.

A4646 Broadway Fatigue Unit 4

All Units: ksi

——— FATIG
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UE REPORT ---

Max stress range, top flange
@ Ext: 10.00 ksi

Max stress range, bottom flange

SPAN 3 - FATIGUE STRESS RANGE (ksi) - @ Ext: 7.92 ksi
(EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
REBAR -————- TOP FLANGE---—-—  ————- BOTTOM FLANGE-----

LOCA  RANGE EXT 4T 6T EXT INS 4T 6T
3.0 3.38 3.08 2.61 2.51 -3.08 -2.82 -2.61 -2.51
3.1 3.04 2.76 2.31 2.21 -3.15 -2.89 -2.70 -2.60
3.2 3.07 2.77 2.29 2.18 -3.57 -3.30 -3.09 -2.98
3.256 3.13 2.81 2.30 2.19 3.89 3.60 3.38 3.27
3.256 5.44 4.61 3.95 3.75 6.94 6.69 6.28 6.08
3.3 5.40 4.54 3.86 3.66 7.08 6.67 6.46
3.4 5.17 4.29 3.59 3.38 7.64 7.22 7.01
3.5 -4.67 -3.84 -3.19 -2.99 6 7.39 6.99 6.79
3.6 -4.28 -3.47 -2.83 -2.64 7.69 7.44 7.05 6.85
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mdierks
Text Box
Max stress range, top flange
@ Ext: 10.00 ksi

Max stress range, bottom flange
@ Ext: 7.92 ksi

mdierks
Rectangle

mdierks
Rectangle


-3.60
-2.68
-1.52
0.00
0.00
0.00

For locations which do not experience tensile stresses
the fatigue stress range is output as a negative number.

BROADWAY A4646 FATIGUE UNIT 4 FULLY COMPOSITE.STR

-2.
-2.
-1.
0.
0.
0.

89
13
19
00
00
00

-2.
-1.
-0.
0.
0.
0.

33
70
94
00
00
00

-2.16
-1.57
-0.86
0.00
0.00
0.00

6.93
5.44
3.25
0.00
0.00
0.00

Page 10
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6.71
5.27
3.15
0.00
0.00
0.00

6.37
5.00
3.00
0.00
0.00
0.00

OQOON~D

.20
.87
.92
.00
-00
.00
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