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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 

Description Estimated Cost 

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 

1.1 Bridge Description 
The Buck O’Neil Bridge (Bridge A4649) carries four lanes of traffic over the Missouri 
River, Union Pacific Railroad, BNSF Railway, 3rd Street, 4th 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. 



 
 

 

1.2 

Figure 1

 

Figure 1

 

Locati

-1.  Locatio

-2.  Aerial P

on Map 

on Map 

Photo 

 

Projec

and Ae

ct Limits

CONCEPT
US

rial Pho

N

A4649

T STUDY AND R
S169 Buck O’Nei

otograph

REHABILITATIO
il Bridge over Mis

h 

N

N REPORT 
ssouri River 

March 29, 20

 

017 | 3 

 

 



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

4 | March 29, 2017 

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 

 

 

Figure 1-4.  Bridge A4649 General Plan of Main Spans and North Approach 

 

 

Figure 1-5.  Bridge A4649 General Elevation of South Approach (Spans 1 thru 10) 
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Figure 1-10.  Bridge A4649 Typical Section (Spans 7, 8 and 9) 

 

 

Figure 1-11.  Bridge A4649 Typical Section (Spans 11, 12 and 13) 

 

 

Figure 1-12.  Bridge A4649 Typical Section (Spans 14, 15 and 16) 

 
Note: View is looking backstation to the south. 
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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 yield 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. 

3 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. 10th Avenue, Atlantic Street, North Grand 
Avenue and Harlem Road. 

3.1 Road Closure – South End 
Advance warning signs and changeable message boards will be needed on Broadway 
Boulevard north bound, I-70 west bound, I-70 east bound, I-35 north bound , 3rd Street, 
4th Street, 5th 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 3-2.  Maintenance of Traffic Concept at North End 

 

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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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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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. 

4.3 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. 



 
 

 

 

 

 

 

4.4 

 

Railing R

Similar to 
been collis
of the con
to those m

Cover Pl

The beam
down to a 
that these
the beam.
top flange
sides of th
over the n
location. 

Bearing S

The inspe
bearings n
retrofit det
appears w
approach 
to a crack 
to the eme
was comp

Partial R

Several of
structural 
deck runo
structural 
lower joint
against co

A4646

Deck Re

The gener
asphalt ov
deck. Sim
area for ha
asphalt ov

Repairs 

the main spa
sion damage
crete curb.  T

mentioned for

ate Retrofit

ms have cove
“point” with 

e Category E 
.  This repair 
, removing th

he remaining 
new end of th

Support Sh

ction uncove
near Bent 21
tail was deve

where the sou
spans for Br
initiation wh

ergency repa
pleted. 

Repainting 

f the precedin
steel which w

off.  In additio
steel (such a
ts of the arch
ontinued corr

6 

pairs 

ral condition 
verlay which 
ilar to bridge
alf-sole repa
verlay will be 

ans, the insp
e to the alumi
The repairs a
r the main sp

t 

r plates that 
a transverse
details shou
will consist o

he tapered p
cover plate 

he cover plate

helf Modifica

ered fatigue c
 of Bridge A4

eloped and th
uth end of Br
ridge A4649. 
ich could lea

air that was c

ng paragraph
will be repain

on to the repa
as the exterio
hes within the
rosion, pack 

of the deck w
limited the o

e A4649, the 
irs and 15% 
removed an

CONCEPT
US

ection identif
inum tube ra
applied to the
pans. 

are generally
 weld across
ld be retrofitt
of removing a
ortion of the 
section a few
e and finally 

ations 

cracks at the 
4646.  These
he repairs ma
ridge A4646 
 These locat

ad to failure o
completed on

hs have outli
nted to protec
air areas ther
or faces of th
e splash zone
rust and sect

was made by
bservations t
deck repairs
of the deck a

nd replaced w

T STUDY AND R
S169 Buck O’Nei

fied numerou
ailing and/or t
e south appro

y similar widt
s the end.  Fa
ted in order t
a portion of t
cover plate, 

w inches, inst
repairing the

 web stiffenin
e cracks were
ade for this lo
bears on the
tions should 

of Bridge A46
n A4646 imm

ned modifica
ct them from 
re will be spe

he stringers e
e) which will 
tion loss. 

y visual obse
to cracks and

s have been e
area for full d
with a low slu

REHABILITATIO
il Bridge over Mis

us areas whe
the concrete 
oach will be 

th to the flan
atigue analys
to prolong the
the deck for t
removing the
talling a bolte

e concrete de

ng plate supp
e reported to
ocation.  A s

e ends of gird
be proactive

646.  The ret
mediately afte

ation and rep
future expos

ecific areas o
exposed to de

“area/spot” p

ervations only
d spalls on th
estimated as
depth repairs
ump overlay. 

N REPORT 
ssouri River 

March 29, 201

ere there has
curb or spal
similar in sco

ge and taper
sis has indica
e fatigue life 
the details on
e weld along
ed cover plat
eck at each 

porting the sh
o MoDOT, a 
imilar detail 
ders of the no
ely reinforced
rofit will be s

er the inspect

pairs to the 
sure from the
of the existing
eck runoff an
painted to pr

y; the deck h
he bottom of 
s 20% of dec
s.  The existin

7 | 15 

s 
ling 
ope 

r 
ated 
of 

n the 
g the 
te 

helf 

orth 
d prior 
similar 
tion 

e 
g 
nd 
rotect 

as a 
the 
k 
ng 



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

16 | March 29, 2017 

 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. 
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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 I35.  
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 
T2 to 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 



 
 

 

 

 

 

from the d
has deflec
The appro
wherein a 
cleaned o
rust-filled j
coatings w
pack rust 

Outer Gu

The existi
tie girder s
is forming 
pack rust 
be done in
many bolt
pack rust 
gusset pla
allow remo
edges of t
replaced a
in the gus
Since thes
framed in 
assumed 
the plates 
plates ma

Lower Po

The porta
frame from
opposite s
connecting
and contin
existing ra
systematic
The rivet r
and limit t
consistent
member p
included in

Tie Girde

Similar to 
pack rust 
and high s

deck and rain
cted the edge
oach to arres

section of riv
ut and a clam
joint and pro

will be utilized
formation. 

usset Rivet 

ng gusset co
splice plate a
between the

cleaned out 
n phases so 
s as possible
is forming alo

ate.  These ri
oval of the pa
the gusset pl
as well to pro
set plate was
se gussets m
that would c
for this repor
should be ve

y be necessa

ortal Frame

l frames at e
m the lower jo
side lower joi
g angles.  Th
nued to the to
ail.  After all o
c rivet replac
removal will n
he unbraced
tly at most lo

plates.  There
n this cost es

er Attachme

the short ter
and minor se
strength bolts

nfall to seep i
es of the top 
t and correct
vets along on
mping plate in
vide appropr
d during this 

Replaceme

onnects the ti
at each even 
e gusset plate
and the conn
as not to lose
e in each pha
ong the top e
vets should a
ack rust whil
ate are recon

ovide and all 
s noted durin

mostly act as 
ause more c
rt that replace
erified during
ary but is not

e Rivet Rep

ach end of e
oint to the up
nt.  Pack rus

he pack rust 
op of the spla
of the curb an
cement shoul
need to be p
 length of the

ower portals, 
efore a clamp
stimate. 

ent Repairs

m repair opti
ection loss.  T
s will be insta

CONCEPT
US

nto the joint.
plate, in som
t this conditio
ne edge of th
nstalled with 
riate clampin
process to fu

ent 

ie girder to th
numbered p
e and the flo
nection reest
e the connec
ase to allow r
edge of the ti
also be remo
e maintaining
nnected, the 
bolted conne

ng the inspec
hangers for t

complicated s
ement of the
g final design
t included in 

placement 

ach arch spa
pper joint, ove
st was found 
began just a
ash zone app
nd expansion
ld be underta
hased aroun
e edge of the
it had not ad
ping plate is n

s 

ion, the remn
These will be
alled to repla

T STUDY AND R
S169 Buck O’Nei

  Pack rust h
me places 1” 
on will be a ri
he plate will b
 high strengt

ng force.  Rus
urther arrest 

he end of the
panel point.  T
orbeam, the 
tablished with
ction to the flo
removal of th
ie girder betw
oved and rep
g the stability
remaining in

ection for eac
ction along th
the tie girder
stress pattern
e plates is not
n.  Some loca
this cost esti

an consist of 
er the roadw
between the
bove the low
proximately t
n joint attach
aken to allow
nd the membe
e plates.  Wh
dvanced to th
not envisione

nants of prev
e removed an
ace the rivets

REHABILITATIO
il Bridge over Mis

has formed a
above it orig
ivet replacem
be removed, 
th bolts to clo
st penetrating
and prevent 

e floorbeam.  
To remove th
rivets should

h bolts.  The 
oorbeam wh

he pack rust. 
ween the gird
placed in a st
y of the conn
nterior rivets 
ch gusset.  S
he edges with
r without diag
ns through th
t necessary. 
alized reinfor
imate. 

f built up box 
way and back
e various web
wer joint vertic
three feet ab
ments are re

w removal of t
er to reach a

hile pack rust 
he stage of de
ed at these lo

vious utility at
nd the pack r
. 

N REPORT 
ssouri River 

March 29, 201

nd in many a
ginal alignme
ment program

the pack rus
ose the previ
g sealers and
corrosion an

It also acts a
he pack rust 
d be removed
replacemen
ile removing 
 Additionally

der web and 
taged manne
nection.  Afte
should then 

Some section
h pack rust.  
gonal membe
he plate, it is 

 The capacit
rcing of the g

members th
k down to the
b plates and 
cal gusset pl
ove the top o

emoved, a 
the pack rust

all four corner
 was found 
eforming the
ocations and

ttachments h
rust cleaned 

7 | 19 

areas 
nt.  

m 
st 
ously 
d 
nd 

as a 
that 
d, the 
t will 
as 

y, 
the 

er to 
r the 
be 

n loss 

ers 

ty of 
usset 

at 
e 

the 
ates 
of the 

t.  
rs 

e 
d not 

have 
off 



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

20 | March 29, 2017 

 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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 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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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. 

5.4 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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5.5 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. 

5.6 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 

Location Estimated Cost 

A4649 Main Spans $26,570,000 

A4649 South Approach $11,120,000 

A4649 North Approach $2,230,000 

A4646 $4,280,000 

Additional Items $8,060,000 

Total $52,260,000 

6 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. 

6.1 A4649 Main Spans 
 Deck and Stringer Replacement 
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 Railing Repairs  

 Stiffener Retrofit 

 Cover Plate Retrofit 

 Hinge Modifications 

 Partial Repainting 

6.5 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”.  Construction access, equipment and supply 
items and mobilization are accounted for in the “Mobilization” item. 

6.6 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 

Location Estimated Cost 

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 

7 Hybrid – Rehabilitation / 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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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 

Location Estimated Cost 

A4649 Main Spans $26,570,000 

A4649 South Approach $15,170,000 

A4649 North Approach $2,720,000 

A4646 $5,320,000 

Additional Items $8,900,000 

Total $58,680,000 
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Table 9-1. Yearly Cost for Studied Options  

Description 
Estimated 

Cost 
Assumed 

Life 
Cost 

per Year 
Road 

Closure 

Short Term 
Repair Option 

$18,760,000 
10 – 15 
Years 

$1,876,000 - 
$1,251,000 

9 – 12 
Months 

Long Term 
Rehabilitation 
Option 

$52,260,000 
35 – 50 
Years 

$1,493,000 - 
$1,045,000 

18 – 24 
Months 

Hybrid 
Option A1 $37,980,000 

10 – 15 
Years 

$3,798,000 - 
$2,532,000 

18 – 24 
Months 

Hybrid 
Option B1 

$58,680,000 
35 – 50 
years 

$1,677,000 - 
$1,174,000 

18 – 24 
Months 

Replacement 
in Kind2 

$94,310,000 
75 – 100 

Years 
$1,258,000 - 

$943,000 
24 – 30 
Months 

Short Term 
Repair Option 
– plus – 
Replacement 
in Kind2 

$113,070,000 
85 – 110 

Years 
$1,330,000 - 
$1,028,000 

9 – 12 
Months 
– plus – 
24 – 30 
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.  It is 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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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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 $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) SY 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 $84 $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 $10 $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

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

$10,280,000

A-1



CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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 $71 $580,212

A4649 South Appr. Full Depth Deck Repairs (15%) SF 11,032 $84 $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

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 $71 $132,770

A4649 North Appr. Full Depth Deck Repairs (15%) SF 2524 $84 $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

$2,850,000

$1,090,000
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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

Short Term Repair Option

Bridge Unit Item Unit Quantity Unit Cost Total Cost

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 $68 $205,224

A4646 Low Slump Concrete Wearing Surface SY 3018 $71 $214,278

A4646 Full Depth Deck Repairs (15%) SF 4074 $84 $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

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

Rounded Total of Short Term Repair Option $18,760,000

$1,930,000

$2,610,000
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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

Long Term Rehabilitation Option

Bridge Unit Item Unit Quantity Unit Cost Total Cost

A4649 Main Spans Barrier Removal LF 4320 $60 $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 $50 $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 $42 $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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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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 $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

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

$26,570,000
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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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 $50 $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

A4649 North Appr. Barrier Removal LF 406 $160 $64,960

A4649 North Appr. Deck Removal SF 16,827 $10 $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 SY 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

$11,120,000
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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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

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

$2,230,000

$4,280,000
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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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

Rounded Total of Long Term Rehabilitation Option $52,260,000

$8,060,000
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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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 $50 $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 $42 $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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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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

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 $71 $580,212

A4649 South Appr. Full Depth Deck Repairs (15%) SF 11,032 $84 $926,688

A4649 South Appr. Surface Prep. For Recoating Str. Steel SF 18,030 $6.00 $108,180

$26,260,000
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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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

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 $71 $132,770

A4649 North Appr. Full Depth Deck Repairs (15%) SF 2524 $84 $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

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 $68 $205,224

A4646 Low Slump Concrete Wearing Surface SY 3018 $71 $214,278

A4646 Full Depth Deck Repairs (15%) SF 4074 $84 $342,216

$2,850,000

$1,090,000
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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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

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

Rounded Total of Hybrid Option A $37,980,000

$1,930,000

$5,850,000
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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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 $60 $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 $50 $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 $42 $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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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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 $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

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

A4649 North Appr. Removal SF 16,827 $15 $252,405

A4649 North Appr. Replacement SF 16,472 $150 $2,470,800

A4649 Rounded Sub‐Total of North Approach $2,720,000

$15,170,000

$26,570,000
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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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

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

Rounded Total of Hybrid Option B $58,680,000

$8,900,000

$5,320,000
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CONCEPT STUDY AND REHABILITATION REPORT

Buck O'Neil Bridge (US‐169) over Missouri River

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

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

A4649 North Appr. Demolition SF 16,827 $15 $252,405

A4649 North Appr. Replacement SF 16,827 $150 $2,524,050

A4649 Rounded Sub‐Total of North Approach

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

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

Rounded Total of Replacement in Kind $83,000,000

$16,780,000

$2,780,000

$5,490,000

$8,450,000

$49,500,000
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F.2 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: 

 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. 

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

Findings 

 Gross sections were used in analysis.  Maximum stress range in bottom flange was 
found to be 5.64 ksi.  A net section amplifier (Igross/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. 

F.3 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 Sxx was found and the girders were analyzed as plate girders.  
The net section amplification factor (Igross/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. 

 Miscellaneous attachments and open holes as found during the inspection. 
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 Top Flange: Max. extreme fiber: 12.83 ksi, at 4T away from 
extreme fiber: 11.87 ksi. 

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

 Fully Composite (Analyzed as exterior girder): 

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

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

 Unit 2: 

o Girder F (Exterior): 

 Noncomposite: 

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

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

 Fully Composite 

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

 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. 

F.4 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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 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: 

 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. 

 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. 

F.5 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 Sxx value for each section.  
Web depth and thickness were kept constant. Flange width was kept constant.  Flange 
thickness was manipulated to achieve Sxx 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 I. 

Fatigue Details of Concern:  

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

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

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

 If girders are made composite, shear connectors at top flange, Category C, 
threshold: 10 ksi. 
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Broadway Bridge Fatigue Details 

 

Mainspan Floorbeam 

Fatigue Details of Concern: 

• Mainspan structure is fully riveted 
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Thru-Girder South Approach

Fatigue Details of Concern:

• Rivets in top and 

• Longitudinal welds in w

• Transverse welds in web and 

Girder South Approach

Fatigue Details of Concern:

Rivets in top and bottom flanges of thru girders 

Longitudinal welds in w

Transverse welds in web and 

Girder South Approach 

Fatigue Details of Concern: 

bottom flanges of thru girders 

Longitudinal welds in web 

Transverse welds in web and 

Broadway Bridge Fatigue 

bottom flanges of thru girders 

 (PB070009)

Transverse welds in web and flanges 

Broadway Bridge Fatigue 

 

bottom flanges of thru girders  

 

(PB070009) 

 

Broadway Bridge Fatigue Details 
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                               STRESS OUTPUT
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                      Title: Thur Girder 1 South Approach
                      Input Filename:  THRU GIRDER 1 SOUTH APPROACH
                      Output Filename: THRU GIRDER 1 SOUTH APPROACH.STR
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                      AASHTO LRFD Code: 7TH Edition 
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    "2DBRIDGE I Girder"
    "ENGLISH"
    "Thur Girder 1 South Approach"
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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
    0,0,0
    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
    1,1,3,0,0,0,1,0
    113,0,0
    1.418,1.418,1.418,1.418,1.418
    0
    0
    0
    0
    1,5,54,55.8,0
    1,13,55.8,58.68,0
    1,23,58.68,62.28,0
    1,35,62.28,66.612,0
    1,80,66.612,77.544,0
    1,91,77.544,79.176,0
    1,102,79.176,80.796,0
    1,113,80.796,82.428,0
    2,5,18,.75,36
    2,13,18,1.5,36
    2,23,18,2.25,36
    2,35,18,3,36
    2,80,18,3,36
    2,91,18,2.25,36
    2,102,18,1.5,36
    2,113,18,.75,36
    3,5,18,.75,36
    3,13,18,1.5,36
    3,23,18,2.25,36
    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
    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
�
     Thur Girder 1 South Approach  01-17-2017  15:12:46  STLBRIDGE LRFD Page  3
                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 
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THRU GIRDER 1 SOUTH APPROACH.STR
    1.903 -10.5   31.0  0.34   -15.5          31.0   0.50  8.2.3.2 E1   28.8   0.42
    1.903 -17.5   30.2  0.58   -25.7          30.2   0.85  8.2.3.2 E1   28.8   0.69
    2.0     0.0   36.0  0.00     0.0          30.1   0.00  8.2.3.2 E1   28.8   0.00
�
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                                 --- STRESS REPORT ---
                                         (LRFD)

    All Units: ksi

    SPAN  1 -  BOTTOM FLANGE

            ---STRENGTH IV--  -----------STRENGTH I------------         -SERVICE II-
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    1.0     0.0   36.0  0.00     0.0          30.7   0.00  8.2.3.2      28.8   0.00
    1.044   0.0   36.0  0.00     0.0          30.7   0.00  8.2.3.2      28.8   0.00
    1.044   0.0   36.0  0.00     0.0          31.3   0.00  8.2.3.2      28.8   0.00
    1.1    16.0   36.0  0.44    23.5          36.0   0.65  8.1.3.1      28.8   0.63
    1.115  17.6   36.0  0.49    25.9          36.0   0.72  8.1.3.1      28.8   0.70
    1.115  12.4   36.0  0.34    18.2          36.0   0.51  8.1.3.1      28.8   0.49
    1.2    18.6   36.0  0.52    27.1          36.0   0.75  8.1.3.1      28.8   0.73
    1.203  18.7   36.0  0.52    27.4          36.0   0.76  8.1.3.1      28.8   0.74
    1.204  14.5   36.0  0.40    21.1          36.0   0.59  8.1.3.1      28.8   0.57
    1.3    17.6   36.0  0.49    25.5          36.0   0.71  8.1.3.1      28.8   0.69
    1.310  17.7   36.0  0.49    25.7          36.0   0.71  8.1.3.1      28.8   0.69
    1.310  17.7   36.0  0.49    25.7          36.0   0.71  8.1.3.1      28.8   0.69
    1.4    19.2   36.0  0.53    27.8          36.0   0.77  8.1.3.1      28.8   0.75
    1.5    19.2   36.0  0.53    27.7          36.0   0.77  8.1.3.1      28.8   0.74
    1.6    17.7   36.0  0.49    25.6          36.0   0.71  8.1.3.1      28.8   0.69
    1.7    14.8   36.0  0.41    21.5          36.0   0.60  8.1.3.1 E1   28.8   0.58
    1.708  14.5   36.0  0.40    21.1          36.0   0.58  8.1.3.1 E1   28.8   0.57
    1.708  18.7   36.0  0.52    27.1          36.0   0.75  8.1.3.1 E1   28.8   0.73
    1.8    14.1   36.0  0.39    20.6          36.0   0.57  8.1.3.1 E1   28.8   0.56
    1.805  13.8   36.0  0.38    20.1          36.0   0.56  8.1.3.1 E1   28.8   0.54
    1.805  19.3   36.0  0.54    28.2          36.0   0.78  8.1.3.1 E1   28.8   0.76
    1.9    10.8   36.0  0.30    15.9          36.0   0.44  8.1.3.1 E1   28.8   0.43
    1.903  10.5   36.0  0.29    15.5          36.0   0.43  8.1.3.1 E1   28.8   0.42
    1.903  17.5   36.0  0.49    25.7          36.0   0.71  8.1.3.1 E1   28.8   0.69
    2.0     0.0   36.0  0.00     0.0          30.1   0.00  8.2.3.2 E1   28.8   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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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     6T 
    _______________________________________________________________________
    1.0     0.00   0.00   0.00   0.00        0.00   0.00   0.00   0.00
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THRU GIRDER 1 SOUTH APPROACH.STR
    1.044   0.00   0.00   0.00   0.00        0.00   0.00   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        5.34   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        4.03   3.81   3.62   3.52
    1.805   0.00  -5.64  -5.16  -5.02        5.64   5.43   5.16   5.02
    1.9     0.00  -3.26  -2.99  -2.91        3.26   3.14   2.99   2.91
    1.903   0.00  -3.17  -2.91  -2.83        3.17   3.06   2.91   2.83
    1.903   0.00  -5.28  -4.93  -4.80        5.28   5.18   4.93   4.80
    2.0     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 Bridge Fatigue Details 

 

South Approach (Units 2 and 3) 

Fatigue Details of Concern: 

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

 

• Small weld connecting stiffeners to top flanges of girder  

 

• Miscellaneous attachments and open holes 
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                                  --- INPUT ECHO ---
    "2DBRIDGE I Girder"
    "ENGLISH"
    "Broadway South Approach Girder H"

Page 1
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Girder H Noncomposite.STR
    "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
    4,2,8,0,.96,1.709,2,0
    25.521,0,0
    0,0,0,0,0
    129.742,0,0
    0,0,0,0,0
    95.87,0,0
    0,0,0,0,0
    123.612,0,0
    0,0,0,0,0
    15.435,0,0
    0,0,0,0,0
    0
    0
    0
    0
    1,9.021,72.5,72.5,0
    1,13.521,72.5,72.5,0
    1,18.021,72.5,72.5,0
    1,25.521,72.5,72.5,0
    2,9.021,18,.95,36
    2,13.521,18,1.435,36
    2,18.021,18,1.921,36
    2,25.521,18,2.41,36
    3,9.021,18,.95,36
    3,13.521,18,1.435,36
    3,18.021,18,1.921,36
    3,25.521,18,2.41,36
    4,0,4,2.5,0
    4,25.521,4,5,0
    5,0,0,0,0
    5,25.521,0,0,0
    6,0,0,0,0
    6,25.521,0,0,0
    7,9.021,0,.375,36
    7,13.521,0,.375,36
�
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                                  --- 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
    1,36.992,72.5,72.5,0
    1,46.992,72.5,72.5,0
    1,85.242,72.5,72.5,0
    1,94.742,72.5,72.5,0
    1,113.242,72.5,72.5,0
    1,117.742,72.5,72.5,0
    1,122.242,72.5,72.5,0
    1,129.742,72.5,72.5,0
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Girder H Noncomposite.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
    5,129.742,0,0,0
    6,0,0,0,0
    6,91.211,0,0,0
    6,129.742,0,0,0
    7,7.5,0,.375,36
    7,12,0,.375,36
    7,16.5,0,.375,36
    7,36.992,0,.375,36
    7,46.992,0,.375,36
    7,85.242,0,.375,36
�
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                                  --- 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
    1,61.5,72.5,72.5,0
    1,81.37,72.5,72.5,0
    1,88.37,72.5,72.5,0
    1,95.87,72.5,72.5,0
    2,7.5,18,2.41,36
    2,12,18,1.921,36
    2,16.5,18,1.435,36
    2,31.5,18,.95,36
    2,61.5,18,1.315,36
    2,81.37,18,.95,36
    2,88.3698,18,1.555,36
    2,95.87,18,2.045,36
    3,7.5,18,2.41,36
    3,12,18,1.921,36
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Girder H Noncomposite.STR
    3,16.5,18,1.435,36
    3,31.5,18,.95,36
    3,61.5,18,1.315,36
    3,81.37,18,.95,36
    3,88.3698,18,1.555,36
    3,95.87,18,2.045,36
    4,0,4,10.875,0
    4,95.87,4,10.875,0
    5,0,0,0,0
    5,95.87,0,0,0
    6,0,0,0,0
    6,95.87,0,0,0
    7,7.5,0,.375,36
    7,12,0,.375,36
    7,16.5,0,.375,36
    7,31.5,0,.375,36
    7,61.5,0,.375,36
    7,81.37,0,.375,36
    7,88.37,0,.375,36
    7,95.87,99999,.375,36
    1,7.5,72.5,72.5,0
    1,14.75,72.5,72.5,0
    1,37,72.5,72.5,0
    1,46.5,72.5,72.5,0
    1,77.5,72.5,72.5,0
    1,89,72.5,72.5,0
    1,111.612,72.5,72.5,0
�
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                                  --- 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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Girder H Noncomposite.STR
    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
�
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                                  --- INPUT ECHO ---
    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
�
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                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Default Unbraced Length = 25
    Cb =  1 

    - Live Load Vehicle -

    HL-93 Loading
�
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                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE

             -----------SERVICE------------   ---------STRENGTH I--------  SERV II
             DC1    DC2     DW   LL+I   LL+I  TOTAL  TOTAL   DECK  REBAR   DECK TEN
    LOCA.                        (+)    (-)    (+)    (-)  STRESS  STRESS  STRESS
   ________________________________________________________________________________
    1.0      0.0    0.0    0.0    0.0    0.0    0.0    0.0   0.0    0.0         0
    1.1      0.7    0.0    0.0   -1.1    1.8   -1.1    4.1   0.0    0.0         0
    1.2      1.4    0.0    0.0   -2.0    3.7   -1.7    8.2   0.0    0.0         0
    1.3      2.1    0.0    0.0   -2.5    5.5   -1.9   12.3   0.0    0.0         0
    1.353    2.5    0.0    0.0   -2.7    6.5   -1.7   14.5   0.0    0.0         0
    1.354    1.8    0.0    0.0   -1.9    4.7   -1.2   10.3   0.0    0.0         0
    1.4      2.0    0.0    0.0   -2.1    5.3   -1.1   11.7   0.0    0.0         0
    1.5      2.6    0.0    0.0   -2.2    6.7   -0.6   15.0   0.0    0.0         0

Page 5

H-41

mdierks
Rectangle



Girder H Noncomposite.STR
    5.1     5.2   36.0  0.15    20.0          36.0   0.55  8.1.3.1 E1   28.8   0.52
    5.2     4.6   36.0  0.13    17.7          36.0   0.49  8.1.3.1 E1   28.8   0.46
    5.3     4.0   36.0  0.11    15.5          36.0   0.43  8.1.3.1 E1   28.8   0.41
    5.4     3.4   36.0  0.09    13.2          36.0   0.37  8.1.3.1 E1   28.8   0.35
    5.485   2.9   36.0  0.08    11.3          36.0   0.32  8.1.3.1 E1   28.8   0.30
    5.487   3.7   36.0  0.10    14.6          36.0   0.40  8.1.3.1 E1   28.8   0.38
    5.5     3.6   36.0  0.10    14.2          36.0   0.39  8.1.3.1 E1   28.8   0.37
    5.6     2.9   36.0  0.08    11.3          36.0   0.31  8.1.3.1 E1   28.8   0.30
    5.7     2.1   36.0  0.06     8.5          36.0   0.24  8.1.3.1 E1   28.8   0.22
    5.777   1.6   36.0  0.04     6.3          36.0   0.18  8.1.3.1 E1   28.8   0.17
    5.778   2.2   36.0  0.06     8.8          36.0   0.24  8.1.3.1 E1   28.8   0.23
    5.8     2.0   36.0  0.06     7.9          36.0   0.22  8.1.3.1 E1   28.8   0.21
    5.9     1.0   36.0  0.03     4.0          36.0   0.11  8.1.3.1 E1   28.8   0.10
    6.0     0.0   36.0  0.00     0.0          31.0   0.00  8.2.3.2 E1   28.8   0.00

    SPAN  5 -  BOTTOM FLANGE

            ---STRENGTH IV--  -----------STRENGTH I------------         -SERVICE II-
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    5.0    -5.9   25.1  0.23   -22.3          30.9   0.72  8.2.3.2 E1   28.8   0.59
    5.1    -5.2   25.1  0.21   -20.0          30.9   0.65  8.2.3.2 E1   28.8   0.52
    5.2    -4.6   25.1  0.18   -17.7          30.9   0.57  8.2.3.2 E1   28.8   0.46
    5.3    -4.0   25.1  0.16   -15.5          30.9   0.50  8.2.3.2 E1   28.8   0.41
    5.4    -3.4   25.1  0.14   -13.2          30.9   0.43  8.2.3.2 E1   28.8   0.35
    5.485  -2.9   25.1  0.12   -11.3          30.9   0.37  8.2.3.2 E1   28.8   0.30
    5.487  -3.7   25.1  0.15   -14.6          30.6   0.48  8.2.3.2 E1   28.8   0.38
    5.5    -3.6   25.1  0.14   -14.2          30.6   0.46  8.2.3.2 E1   28.8   0.37
    5.6    -2.9   25.1  0.11   -11.3          30.6   0.37  8.2.3.2 E1   28.8   0.30
    5.7    -2.1   25.1  0.09    -8.5          30.6   0.28  8.2.3.2 E1   28.8   0.22
    5.777  -1.6   25.1  0.06    -6.3          30.6   0.21  8.2.3.2 E1   28.8   0.17
    5.778  -2.2   25.1  0.09    -8.8          30.0   0.29  8.2.3.2 E1   28.8   0.23
    5.8    -2.0   25.1  0.08    -7.9          30.0   0.26  8.2.3.2 E1   28.8   0.21
    5.9    -1.0   25.1  0.04    -4.0          30.0   0.13  8.2.3.2 E1   28.8   0.10
    6.0     0.0   36.0  0.00     0.0          31.0   0.00  8.2.3.2 E1   28.8   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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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     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
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    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.
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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-----  
    LOCA   RANGE     EXT    4T     6T         EXT    INS    4T     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.
�
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Girder H 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    4T     6T         EXT    INS    4T     6T 
    _______________________________________________________________________
    3.0     0.00   3.83   3.44   3.37       -3.83  -3.59  -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   9.88   9.23   9.03        9.88   9.62   9.23   9.03
    3.328   0.00   9.97   9.31   9.11        9.97   9.71   9.31   9.11
    3.329   0.00   7.65   7.07   6.92        7.65   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        7.29   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        7.21   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 is output as a negative number.
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                             --- 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   7.85   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
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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.
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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    4T     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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                                 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  1
                                  --- INPUT ECHO ---
    "2DBRIDGE I Girder"
    "ENGLISH"
    "Broadway South Approach Girder H"
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Girder H Fully Composite.STR
    "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
    3,10,0,1.5,1.25,1.5,1.75
    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
    4,2,8,0,.96,1.709,2,0
    25.521,0,0
    0,0,0,0,0
    129.742,0,0
    0,0,0,0,0
    95.87,0,0
    0,0,0,0,0
    123.612,0,0
    0,0,0,0,0
    15.435,0,0
    0,0,0,0,0
    0
    0
    0
    0
    1,9.021,72.5,72.5,0
    1,13.521,72.5,72.5,0
    1,18.021,72.5,72.5,0
    1,25.521,72.5,72.5,0
    2,9.021,18,.95,36
    2,13.521,18,1.435,36
    2,18.021,18,1.921,36
    2,25.521,18,2.41,36
    3,9.021,18,.95,36
    3,13.521,18,1.435,36
    3,18.021,18,1.921,36
    3,25.521,18,2.41,36
    4,0,4,2.5,0
    4,25.521,4,5,0
    5,0,0,0,0
    5,25.521,0,0,0
    6,0,0,0,0
    6,25.521,0,0,0
    7,9.021,0,.375,36
    7,13.521,0,.375,36
�
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                                  --- 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
    1,36.992,72.5,72.5,0
    1,46.992,72.5,72.5,0
    1,85.242,72.5,72.5,0
    1,94.742,72.5,72.5,0
    1,113.242,72.5,72.5,0
    1,117.742,72.5,72.5,0
    1,122.242,72.5,72.5,0
    1,129.742,72.5,72.5,0
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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
    5,129.742,0,0,0
    6,0,0,0,0
    6,91.211,0,0,0
    6,129.742,0,0,0
    7,7.5,0,.375,36
    7,12,0,.375,36
    7,16.5,0,.375,36
    7,36.992,0,.375,36
    7,46.992,0,.375,36
    7,85.242,0,.375,36
�
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                                  --- 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
    1,61.5,72.5,72.5,0
    1,81.37,72.5,72.5,0
    1,88.37,72.5,72.5,0
    1,95.87,72.5,72.5,0
    2,7.5,18,2.41,36
    2,12,18,1.921,36
    2,16.5,18,1.435,36
    2,31.5,18,.95,36
    2,61.5,18,1.315,36
    2,81.37,18,.95,36
    2,88.37,18,1.555,36
    2,95.87,18,2.045,36
    3,7.5,18,2.41,36
    3,12,18,1.921,36
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Girder H Fully Composite.STR
    3,16.5,18,1.435,36
    3,31.5,18,.95,36
    3,61.5,18,1.315,36
    3,81.37,18,.95,36
    3,88.37,18,1.555,36
    3,95.87,18,2.045,36
    4,0,4,10.875,0
    4,95.87,4,10.875,0
    5,0,0,0,0
    5,95.87,0,0,0
    6,0,0,0,0
    6,95.87,0,0,0
    7,7.5,0,.375,36
    7,12,0,.375,36
    7,16.5,0,.375,36
    7,31.5,0,.375,36
    7,61.5,0,.375,36
    7,81.37,0,.375,36
    7,88.37,0,.375,36
    7,95.87,99999,.375,36
    1,7.5,72.5,72.5,0
    1,14.75,72.5,72.5,0
    1,37,72.5,72.5,0
    1,46.5,72.5,72.5,0
    1,77.5,72.5,72.5,0
    1,89,72.5,72.5,0
    1,111.612,72.5,72.5,0
�
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                                  --- 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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Girder H Fully Composite.STR
    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
�
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                                  --- INPUT ECHO ---
    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
�
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                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Default Unbraced Length = 25
    Cb =  1 

    - Live Load Vehicle -

    HL-93 Loading
�
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                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE

             -----------SERVICE------------   ---------STRENGTH I--------  SERV II
             DC1    DC2     DW   LL+I   LL+I  TOTAL  TOTAL   DECK  REBAR   DECK TEN
    LOCA.                        (+)    (-)    (+)    (-)  STRESS  STRESS  STRESS
   ________________________________________________________________________________
    1.0      0.0    0.0    0.0    0.0    0.0    0.0    0.0   0.0    0.0     0.000
    1.1      0.7    0.0    0.0   -0.5    1.8   -0.1    3.9  -0.1    3.2     0.166
    1.2      1.4    0.0    0.0   -0.9    3.5    0.1    7.8  -0.2    6.3     0.325
    1.3      2.1    0.0    0.0   -1.2    5.3    0.5   11.8  -0.3    9.5     0.481
    1.353    2.5    0.0    0.0   -1.3    6.2    0.9   13.9  -0.3   11.1     0.561
    1.354    1.8    0.0    0.0   -1.1    4.4    0.3    9.9  -0.3    7.8     0.465
    1.4      2.0    0.0    0.0   -1.1    5.0    0.5   11.2  -0.3    8.9     0.523
    1.5      2.6    0.0    0.0   -1.2    6.4    1.2   14.3  -0.3   11.3     0.658
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Girder H Fully Composite.STR
    5.1     5.2   36.0  0.15    19.4          36.0   0.54  8.1.3.1 E1   34.2   0.43
    5.2     4.6   36.0  0.13    17.2          36.0   0.48  8.1.3.1 E1   34.2   0.38
    5.3     4.0   36.0  0.11    15.0          36.0   0.42  8.1.3.1 E1   34.2   0.33
    5.4     3.4   36.0  0.09    12.8          36.0   0.36  8.1.3.1 E1   34.2   0.28
    5.485   2.9   36.0  0.08    11.0          36.0   0.31  8.1.3.1 E1   34.2   0.24
    5.487   3.7   36.0  0.10    14.1          36.0   0.39  8.1.3.1 E1   34.2   0.31
    5.5     3.6   36.0  0.10    13.8          36.0   0.38  8.1.3.1 E1   34.2   0.30
    5.6     2.9   36.0  0.08    11.0          36.0   0.31  8.1.3.1 E1   34.2   0.24
    5.7     2.1   36.0  0.06     8.2          36.0   0.23  8.1.3.1 E1   34.2   0.18
    5.777   1.6   36.0  0.04     6.1          36.0   0.17  8.1.3.1 E1   34.2   0.13
    5.778   2.2   36.0  0.06     8.5          36.0   0.24  8.1.3.1 E1   34.2   0.19
    5.8     2.0   36.0  0.06     7.7          36.0   0.21  8.1.3.1 E1   34.2   0.17
    5.9     1.0   36.0  0.03     3.8          36.0   0.11  8.1.3.1 E1   34.2   0.08
    6.0     0.0   36.0  0.00     0.0          36.0   0.00  7.2.2 E1     34.2   0.00

    SPAN  5 -  BOTTOM FLANGE

            ---STRENGTH IV--  -----------STRENGTH I------------         -SERVICE II-
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    5.0    -5.9   25.1  0.23   -21.6          30.9   0.70  8.2.3.2 E1   34.2   0.48
    5.1    -5.2   25.1  0.21   -19.4          30.9   0.63  8.2.3.2 E1   34.2   0.43
    5.2    -4.6   25.1  0.18   -17.2          30.9   0.56  8.2.3.2 E1   34.2   0.38
    5.3    -4.0   25.1  0.16   -15.0          30.9   0.49  8.2.3.2 E1   34.2   0.33
    5.4    -3.4   25.1  0.14   -12.8          30.9   0.42  8.2.3.2 E1   34.2   0.28
    5.485  -2.9   25.1  0.12   -11.0          30.9   0.36  8.2.3.2 E1   34.2   0.24
    5.487  -3.7   25.1  0.15   -14.1          30.6   0.46  8.2.3.2 E1   34.2   0.31
    5.5    -3.6   25.1  0.14   -13.8          30.6   0.45  8.2.3.2 E1   34.2   0.30
    5.6    -2.9   25.1  0.11   -11.0          30.6   0.36  8.2.3.2 E1   34.2   0.24
    5.7    -2.1   25.1  0.09    -8.2          30.6   0.27  8.2.3.2 E1   34.2   0.18
    5.777  -1.6   25.1  0.06    -6.1          30.6   0.20  8.2.3.2 E1   34.2   0.13
    5.778  -2.2   25.1  0.09    -8.5          30.0   0.28  8.2.3.2 E1   34.2   0.19
    5.8    -2.0   25.1  0.08    -7.7          30.0   0.26  8.2.3.2 E1   34.2   0.17
    5.9    -1.0   25.1  0.04    -3.8          30.0   0.13  8.2.3.2 E1   34.2   0.08
    6.0     0.0   36.0  0.00     0.0          31.0   0.00  8.2.3.2 E1   34.2   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
    Broadway South Approach Girder H      02-14-2017  11:06:18  Page  23 

                             --- 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
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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.
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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-----  
    LOCA   RANGE     EXT    4T     6T         EXT    INS    4T     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.
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Girder H 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    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       -3.50  -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       -4.16  -3.96  -3.81  -3.73
    3.125   3.78   3.77   3.41   3.33       -4.30  -4.10  -3.94  -3.86
    3.125   4.83   4.75   4.36   4.25       -5.50  -5.31  -5.10  -5.00
    3.172   4.81   4.73   4.32   4.21       -5.82  -5.62  -5.41  -5.31
    3.172   6.59   6.39   5.91   5.77       -8.04  -7.85  -7.56  -7.42
    3.2     6.53   6.32   5.84   5.69        8.28   8.09   7.80   7.65
    3.3     6.32   6.10   5.60   5.44        9.22   9.03   8.72   8.56
    3.328   6.17   5.95   5.45   5.30        9.26   9.06   8.75   8.60
    3.329   4.97   4.86   4.41   4.29        7.27   7.05   6.81   6.69
    3.4     4.72   4.61   4.17   4.05        7.35   7.14   6.90   6.78
    3.5     4.09   3.99   3.58   3.48        6.79   6.60   6.38   6.28
    3.6     4.27   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
    3.642   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        8.49   8.32   8.04   7.90
    3.8     5.63   5.45   5.02   4.89        7.41   7.25   6.99   6.86
    3.849   5.67   5.50   5.09   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
    3.922   3.97   3.92   3.58   3.50       -4.45  -4.28  -4.11  -4.03
    3.922   3.14   3.14   2.83   2.77       -3.52  -3.34  -3.21  -3.15
    4.0     3.49   3.49   3.15   3.08       -3.92  -3.73  -3.58  -3.51

    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  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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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        2.77   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.
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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    4T     6T         EXT    INS    4T     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",0,0,0,0,0,0,0,0
    3000,150,6.5,2,2.5,490,3155,29000,9.1,27.3
    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
    4,1,8,0,0,0,1,0
    127.237,0,0
    0,0,0,0,0
    94.427,0,0
    0,0,0,0,0
    123.331,0,0
    0,0,0,0,0
    0
    0
    0
    0
    1,16.237,72.5,72.5,0
    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  02-20-2017  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
    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
    4,0,10.875,10.875,0
    4,94.427,10.875,10.875,0
    5,0,0,0,0
    5,94.427,0,0,0
    6,0,0,0,0
    6,94.427,0,0,0
    7,8,0,.375,36
    7,13,0,.375,36
    7,81.427,0,.375,36
    7,86.427,0,.375,36
    7,94.427,99999,.375,36
    1,8,72.5,72.5,0
    1,12.599,72.5,72.5,0
    1,32,72.5,72.5,0
    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
�
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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
    5,0,0,0,0
    5,20.672,0,0,0
    5,123.331,0,0,0
    6,0,0,0,0
    6,20.672,0,0,0
    6,123.331,0,0,0
    7,8,0,.375,36
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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 ---

                                 - DIAPHRAGM SPACING - 

    Default Unbraced Length =  25 
    Cb =  1 

    - Live Load Vehicle -

    HL-93 Loading
�
    Broadway Bridge South Approach Girder G 5
                                          02-20-2017  09:44:26  Page 

                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE

             -----------SERVICE------------   ---------STRENGTH I--------  SERV II
             DC1    DC2     DW   LL+I   LL+I  TOTAL  TOTAL   DECK  REBAR   DECK TEN
    LOCA.                        (+)    (-)    (+)    (-)  STRESS  STRESS  STRESS
   ________________________________________________________________________________
    1.0      0.0    0.0    0.0    0.0    0.0    0.0    0.0   0.0    0.0         0
    1.1     -3.2    0.0    0.0   -4.9    0.7  -12.5   -2.7   0.0    0.0         0
    1.128   -3.9    0.0    0.0   -6.1    0.9  -15.5   -3.3   0.0    0.0         0
    1.128   -2.7    0.0    0.0   -4.2    0.6  -10.8   -2.3   0.0    0.0         0
    1.2     -4.0    0.0    0.0   -6.4    1.0  -16.1   -3.3   0.0    0.0         0
    1.222   -4.3    0.0    0.0   -6.9    1.1  -17.4   -3.5   0.0    0.0         0
    1.222   -3.8    0.0    0.0   -6.2    1.0  -15.6   -3.1   0.0    0.0         0
    1.3     -4.7    0.0    0.0   -7.9    1.3  -19.8   -3.6   0.0    0.0         0
    1.4     -5.3    0.0    0.0   -9.3    1.7  -22.8   -3.5   0.0    0.0         0
    1.5     -5.2    0.0    0.0   -9.7    2.2  -23.5   -2.7   0.0    0.0         0
    1.6     -4.5    0.0    0.0   -8.7    2.5  -20.9   -1.2   0.0    0.0         0
    1.638   -4.0    0.0    0.0   -8.0    2.7  -19.0   -0.3   0.0    0.0         0
    1.639   -4.4    0.0    0.0   -9.0    3.0  -21.2   -0.3   0.0    0.0         0
    1.7     -3.4    0.0    0.0   -7.7    3.2  -17.8    1.3   0.0    0.0         0
    1.733   -2.6    0.0    0.0   -6.9    3.4  -15.3    2.7   0.0    0.0         0
    1.733   -3.8    0.0    0.0   -9.9    4.9  -22.1    3.9   0.0    0.0         0
    1.8     -1.5    0.0    0.0   -7.3    5.6  -14.7    8.0   0.0    0.0         0
    1.898    3.2    0.0    0.0   -3.4    8.7   -2.0   19.2   0.0    0.0         0
    1.898    2.1    0.0    0.0   -2.2    5.7   -1.3   12.6   0.0    0.0         0
    1.9      2.1    0.0    0.0   -2.2    5.7   -1.1   12.7   0.0    0.0         0
    1.937    3.6    0.0    0.0   -2.1    7.6    0.9   17.8   0.0    0.0         0
    1.937    2.9    0.0    0.0   -1.7    6.2    0.7   14.5   0.0    0.0         0
    2.0      4.9    0.0    0.0   -1.5    8.8    3.5   21.5   0.0    0.0         0
�
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GIRDER G NONCOMPOSITE.STR
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    3.0    -6.9   25.1  0.27   -20.6          31.1   0.66  8.2.3.2 E1   28.8   0.54
    3.065  -3.9   25.1  0.16   -13.8          31.1   0.45  8.2.3.2 E1   28.8   0.36
    3.065  -4.9   25.1  0.19   -17.0          30.9   0.55  8.2.3.2 E1   28.8   0.45
    3.1    -2.9   25.1  0.12   -12.5          30.9   0.40  8.2.3.2 E1   28.8   0.33
    3.102  -2.8   25.1  0.11   -12.3          30.9   0.40  8.2.3.2 E1   28.8   0.32
    3.102  -4.3   25.1  0.17   -18.8          30.3   0.62  8.2.3.2 E1   28.8   0.49
    3.2     2.2   36.0  0.06    14.6          36.0   0.41  8.1.3.1 E1   28.8   0.38
    3.259   5.1   36.0  0.14    21.7          36.0   0.60  8.1.3.1 E1   28.8   0.57
    3.260   3.5   36.0  0.10    15.1          36.0   0.42  8.1.3.1 E1   28.8   0.39
    3.3     4.9   36.0  0.14    18.4          36.0   0.51  8.1.3.1 E1   28.8   0.48
    3.357   6.2   36.0  0.17    21.2          36.0   0.59  8.1.3.1 E1   28.8   0.56
    3.357   5.5   36.0  0.15    19.1          36.0   0.53  8.1.3.1 E1   28.8   0.50
    3.4     6.4   36.0  0.18    21.0          36.0   0.58  8.1.3.1 E1   28.8   0.55
    3.5     7.4   36.0  0.21    23.0          36.0   0.64  8.1.3.1 E1   28.8   0.61
    3.6     7.4   36.0  0.21    22.4          36.0   0.62  8.1.3.1 E1   28.8   0.59
    3.7     6.6   36.0  0.18    19.4          36.0   0.54  8.1.3.1 E1   28.8   0.51
    3.786   5.3   36.0  0.15    15.0          36.0   0.42  8.1.3.1 E1   28.8   0.40
    3.787   5.9   36.0  0.16    16.7          36.0   0.46  8.1.3.1 E1   28.8   0.44
    3.8     5.7   36.0  0.16    16.0          36.0   0.44  8.1.3.1 E1   28.8   0.42
    3.884   3.5   36.0  0.10     9.7          36.0   0.27  8.1.3.1 E1   28.8   0.26
    3.884   5.1   36.0  0.14    13.9          36.0   0.39  8.1.3.1 E1   28.8   0.37
    3.9     4.5   36.0  0.13    12.2          36.0   0.34  8.1.3.1 E1   28.8   0.32
    4.0     0.0   36.0  0.00     0.0          31.1   0.00  8.2.3.2 E1   28.8   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
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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     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   4.61
    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   5.08        5.58   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.
�
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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-----  
    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   7.08   6.58   6.44        7.08   6.87   6.58   6.44
    2.4     0.00   7.32   6.81   6.66        7.32   7.10   6.81   6.66
    2.5     0.00   6.80   6.32   6.18        6.80   6.59   6.32   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 ---
 

    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   3.37   3.03   2.97       -3.37  -3.17  -3.03  -2.97
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GIRDER G NONCOMPOSITE.STR
    3.065   0.00   2.59   2.33   2.28       -2.59  -2.44  -2.33  -2.28
    3.065   0.00   3.19   2.91   2.85       -3.19  -3.03  -2.91  -2.85
    3.1     0.00   2.67   2.44   2.38       -2.67  -2.54  -2.44  -2.38
    3.102   0.00   2.69   2.46   2.40       -2.69  -2.56  -2.46  -2.40
    3.102   0.00   4.11   3.82   3.74       -4.11  -3.99  -3.82  -3.74
    3.2     0.00   5.61   5.22   5.10        5.61   5.44   5.22   5.10
    3.259   0.00   6.60   6.14   6.01        6.60   6.40   6.14   6.01
    3.260   0.00   4.59   4.20   4.11        4.59   4.38   4.20   4.11
    3.3     0.00  -5.06  -4.63  -4.53        5.06   4.83   4.63   4.53
    3.357   0.00  -5.38  -4.92  -4.82        5.38   5.13   4.92   4.82
    3.357   0.00  -4.82  -4.39  -4.29        4.82   4.58   4.39   4.29
    3.4     0.00  -5.04  -4.59  -4.49        5.04   4.79   4.59   4.49
    3.5     0.00  -5.09  -4.63  -4.53        5.09   4.83   4.63   4.53
    3.6     0.00  -4.91  -4.46  -4.37        4.91   4.65   4.46   4.37
    3.7     0.00  -4.18  -3.80  -3.72        4.18   3.96   3.80   3.72
    3.786   0.00  -3.25  -2.95  -2.89        3.25   3.08   2.95   2.89
    3.787   0.00  -3.62  -3.31  -3.24        3.62   3.45   3.31   3.24
    3.8     0.00  -3.46  -3.16  -3.09        3.46   3.30   3.16   3.09
    3.884   0.00  -2.09  -1.91  -1.87        2.09   2.00   1.91   1.87
    3.884   0.00  -3.01  -2.80  -2.74        3.01   2.92   2.80   2.74
    3.9     0.00  -2.63  -2.44  -2.39        2.63   2.55   2.44   2.39
    4.0     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 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 I Girder"
    "ENGLISH"
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Girder G Fully Composite.STR
    "Broadway Bridge South Approach Girder G"
    "LRFD v61"
    0
    3,"HL93",8,"0",0,0,0,0,0,0,0,0
    4000,150,6.5,2,2.5,490,3644,29000,8,24
    3,10,0,1.5,1.25,1.5,1.75
    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
    4,1,8,0,0,0,1,0
    127.237,0,0
    0,0,0,0,0
    94.427,0,0
    0,0,0,0,0
    123.331,0,0
    0,0,0,0,0
    0
    0
    0
    0
    1,16.237,72.5,72.5,0
    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  14:33:12  STLBRIDGE LRFD 
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                                  --- 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 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
    4,0,10.875,10.875,0
    4,94.427,10.875,10.875,0
    5,0,0,0,0
    5,94.427,0,0,0
    6,0,0,0,0
    6,94.427,0,0,0
    7,8,0,.375,36
    7,13,0,.375,36
    7,81.427,0,.375,36
    7,86.427,0,.375,36
    7,94.427,99999,.375,36
    1,8,72.5,72.5,0
    1,12.599,72.5,72.5,0
    1,32,72.5,72.5,0
    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
�
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                                  --- 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
    5,0,0,0,0
    5,20.672,0,0,0
    5,123.331,0,0,0
    6,0,0,0,0
    6,20.672,0,0,0
    6,123.331,0,0,0
    7,8,0,.375,36
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Girder G Fully Composite.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
�
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                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Default Unbraced Length = 25
    Cb =  1 

    - Live Load Vehicle -

    HL-93 Loading
�
    Broadway Bridge South Approach Girder G 5
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                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE

             -----------SERVICE------------   ---------STRENGTH I--------  SERV II
             DC1    DC2     DW   LL+I   LL+I  TOTAL  TOTAL   DECK  REBAR   DECK TEN
    LOCA.                        (+)    (-)    (+)    (-)  STRESS  STRESS  STRESS
   ________________________________________________________________________________
    1.0      0.0    0.0    0.0    0.0    0.0    0.0    0.0   0.0    0.0     0.000
    1.1     -3.2    0.0    0.0   -2.4    0.7   -8.3   -2.8  -0.6    1.2     0.066
    1.128   -3.9    0.0    0.0   -2.9    0.8  -10.0   -3.4  -0.8    1.5     0.080
    1.128   -2.7    0.0    0.0   -2.5    0.6   -7.7   -2.4  -0.6    1.0     0.065
    1.2     -4.0    0.0    0.0   -3.5    0.9  -11.0   -3.4  -0.9    1.6     0.093
    1.222   -4.3    0.0    0.0   -3.7    1.0  -11.7   -3.6  -0.9    1.8     0.102
    1.222   -3.8    0.0    0.0   -3.5    0.9  -10.9   -3.2  -0.9    1.6     0.095
    1.3     -4.7    0.0    0.0   -4.1    1.2  -13.1   -3.7  -1.0    2.1     0.121
    1.4     -5.3    0.0    0.0   -4.4    1.6  -14.3   -3.7  -1.1    2.8     0.150
    1.5     -5.2    0.0    0.0   -4.3    2.0  -14.0   -3.0  -1.1    3.6     0.174
    1.6     -4.5    0.0    0.0   -3.6    2.4  -11.9   -1.5  -0.9    4.2     0.192
    1.638   -4.0    0.0    0.0   -3.2    2.5  -10.6   -0.5  -0.8    4.4     0.198
    1.639   -4.4    0.0    0.0   -3.4    2.8  -11.4   -0.6  -0.9    4.9     0.208
    1.7     -3.4    0.0    0.0   -2.8    3.0   -9.1    1.0  -0.7    5.4     0.217
    1.733   -2.6    0.0    0.0   -2.4    3.2   -7.5    2.4  -0.6    5.7     0.226
    1.733   -3.8    0.0    0.0   -2.6    4.7   -9.3    3.4  -0.7    8.4     0.264
    1.8     -1.5    0.0    0.0   -1.8    5.3   -5.0    7.4  -0.5    9.4     0.284
    1.898    3.2    0.0    0.0   -0.8    8.8    2.5   19.4  -0.2   15.8     0.469
    1.898    2.1    0.0    0.0   -0.8    5.8    1.3   12.7  -0.2   10.1     0.395
    1.9      2.1    0.0    0.0   -0.7    5.8    1.4   12.9  -0.2   10.2     0.398
    1.937    3.6    0.0    0.0   -0.7    7.7    3.3   17.9  -0.2   13.5     0.524
    1.937    2.9    0.0    0.0   -0.7    6.2    2.5   14.6  -0.2   10.8     0.477
    2.0      4.9    0.0    0.0   -0.6    8.8    5.1   21.5  -0.2   15.2     0.670
�
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Girder G Fully Composite.STR
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    3.0    -6.9   25.1  0.27   -20.6          31.1   0.66  8.2.3.2 E1   34.2   0.46
    3.065  -3.9   25.1  0.16   -13.9          31.1   0.45  8.2.3.2 E1   34.2   0.31
    3.065  -4.9   25.1  0.19   -17.1          30.9   0.55  8.2.3.2 E1   34.2   0.38
    3.1    -2.9   25.1  0.12   -12.6          30.9   0.41  8.2.3.2 E1   34.2   0.28
    3.102  -2.8   25.1  0.11   -12.4          30.9   0.40  8.2.3.2 E1   34.2   0.27
    3.102  -4.3   25.1  0.17   -19.0          30.3   0.63  8.2.3.2 E1   34.2   0.42
    3.2     2.2   36.0  0.06    12.1          36.0   0.34  7.2.2 E1     34.2   0.27
    3.259   5.1   36.0  0.14    18.3          36.0   0.51  7.2.2 E1     34.2   0.41
    3.260   3.5   36.0  0.10    13.2          36.0   0.37  7.2.2 E1     34.2   0.29
    3.3     4.9   36.0  0.14    16.3          36.0   0.45  7.2.2 E1     34.2   0.36
    3.357   6.2   36.0  0.17    19.0          36.0   0.53  7.2.2 E1     34.2   0.42
    3.357   5.5   36.0  0.15    17.2          36.0   0.48  7.2.2 E1     34.2   0.38
    3.4     6.4   36.0  0.18    19.1          36.0   0.53  7.2.2 E1     34.2   0.42
    3.5     7.4   36.0  0.21    21.1          36.0   0.59  7.2.2 E1     34.2   0.47
    3.6     7.4   36.0  0.21    20.7          36.0   0.57  7.2.2 E1     34.2   0.46
    3.7     6.6   36.0  0.18    18.1          36.0   0.50  7.2.2 E1     34.2   0.40
    3.786   5.3   36.0  0.15    14.1          36.0   0.39  7.2.2 E1     34.2   0.31
    3.787   5.9   36.0  0.16    15.6          36.0   0.43  7.2.2 E1     34.2   0.35
    3.8     5.7   36.0  0.16    14.9          36.0   0.41  7.2.2 E1     34.2   0.33
    3.884   3.5   36.0  0.10     9.1          36.0   0.25  7.2.2 E1     34.2   0.20
    3.884   5.1   36.0  0.14    12.8          36.0   0.35  7.2.2 E1     34.2   0.28
    3.9     4.5   36.0  0.13    11.2          36.0   0.31  7.2.2 E1     34.2   0.25
    4.0     0.0   36.0  0.00     0.0          31.1   0.00  8.2.3.2 E1   34.2   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
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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     6T 
    _______________________________________________________________________
    1.0     0.00   0.00   0.00   0.00        0.00   0.00   0.00   0.00
    1.1    -1.56  -1.51  -1.37  -1.33        2.41   2.36   2.28   2.24
    1.128  -1.87  -1.81  -1.65  -1.60        2.97   2.89   2.80   2.75
    1.128  -1.48  -1.46  -1.31  -1.27        2.14   2.05   1.98   1.95
    1.2    -2.08  -2.07  -1.84  -1.79        3.17   3.05   2.95   2.90
    1.222  -2.21  -2.19  -1.96  -1.90        3.41   3.29   3.18   3.12
    1.222  -2.06  -2.06  -1.83  -1.77        3.09   2.96   2.86   2.81
    1.3    -2.47  -2.47  -2.18  -2.12        3.87   3.71   3.58   3.52
    1.4    -2.76  -2.76  -2.43  -2.36        4.51   4.33   4.18   4.11
    1.5    -2.78  -2.78  -2.44  -2.37        4.64   4.45   4.30   4.23
    1.6    -2.66  -2.66  -2.34  -2.27        4.45   4.27   4.13   4.06
    1.638  -2.56  -2.56  -2.25  -2.18        4.23   4.06   3.92   3.86
    1.639  -2.77  -2.74  -2.43  -2.35        4.68   4.51   4.36   4.29
    1.7    -2.62  -2.59  -2.30  -2.23        4.30   4.14   4.00   3.94
    1.733  -2.53  -2.50  -2.23  -2.16        4.01   3.86   3.73   3.67
    1.733  -3.36  -3.26  -2.95  -2.86        5.59   5.46   5.28   5.19
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Girder G Fully Composite.STR
    1.8     3.23   3.13   2.86   2.78        4.79   4.67   4.51   4.43
    1.898   2.92   2.85   2.62   2.56       -3.54  -3.44  -3.31  -3.25
    1.898   1.95   1.94   1.75   1.71       -2.36  -2.25  -2.17  -2.12
    1.9     1.94   1.93   1.74   1.70       -2.34  -2.23  -2.15  -2.11
    1.937   2.65   2.64   2.39   2.33       -3.06  -2.92  -2.81  -2.75
    1.937   2.16   2.18   1.95   1.90       -2.50  -2.36  -2.27  -2.22
    2.0     3.13   3.16   2.83   2.77       -3.50  -3.30  -3.17  -3.10

    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  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     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   3.34   3.02   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   4.73   4.34   4.23       -6.25  -6.08  -5.86  -5.75
    2.3     4.54   4.41   4.01   3.90        6.74   6.57   6.35   6.24
    2.4     3.99   3.87   3.49   3.38        6.81   6.65   6.44   6.33
    2.5     3.35   3.24   2.91   2.81        6.23   6.09   5.90   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   3.86   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 tensile stresses
          the fatigue stress range is output as a negative number.
�
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                             --- 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     3.01   3.04   2.72   2.65       -3.40  -3.21  -3.08  -3.02
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Girder G Fully Composite.STR
    3.065   2.13   2.15   1.92   1.87       -2.49  -2.35  -2.26  -2.21
    3.065   2.61   2.59   2.35   2.29       -3.04  -2.91  -2.80  -2.74
    3.1     2.01   2.00   1.81   1.76       -2.44  -2.33  -2.24  -2.20
    3.102   2.02   2.01   1.81   1.77       -2.45  -2.35  -2.26  -2.21
    3.102   3.02   2.95   2.71   2.65       -3.68  -3.59  -3.45  -3.39
    3.2     3.29   3.20   2.92   2.84        4.83   4.71   4.55   4.47
    3.259  -3.47  -3.36  -3.05  -2.96        5.64   5.50   5.32   5.23
    3.260  -2.59  -2.57  -2.29  -2.22        4.04   3.89   3.76   3.69
    3.3    -2.74  -2.71  -2.41  -2.34        4.45   4.28   4.14   4.07
    3.357  -2.84  -2.81  -2.49  -2.41        4.73   4.56   4.41   4.33
    3.357  -2.62  -2.62  -2.31  -2.24        4.28   4.10   3.97   3.90
    3.4    -2.71  -2.70  -2.38  -2.31        4.48   4.29   4.15   4.08
    3.5    -2.76  -2.76  -2.43  -2.36        4.56   4.37   4.23   4.16
    3.6    -2.73  -2.72  -2.40  -2.33        4.42   4.23   4.09   4.02
    3.7    -2.44  -2.44  -2.16  -2.10        3.80   3.64   3.52   3.46
    3.786  -2.00  -1.99  -1.77  -1.72        2.97   2.84   2.74   2.69
    3.787  -2.15  -2.13  -1.90  -1.85        3.28   3.16   3.05   2.99
    3.8    -2.07  -2.05  -1.83  -1.78        3.13   3.02   2.91   2.86
    3.884  -1.34  -1.33  -1.19  -1.16        1.92   1.84   1.78   1.75
    3.884  -1.70  -1.65  -1.50  -1.46        2.66   2.60   2.51   2.47
    3.9    -1.51  -1.47  -1.34  -1.30        2.33   2.28   2.20   2.16
    4.0     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 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"
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GIRDER F NONCOMPOSITE INTERIOR RUN.STR
    "Broadway Bridge South Approach Girder F"
    "LRFD v61"
    0
    5,"HL93",8,"0",0,0,0,0,0,0,0,0
    3000,150,6.5,2,2.5,490,3155,29000,9.1,27.3
    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
    4,1,8,0,0,0,1,0
    113.406,0,0
    0,0,0,0,0
    125.294,0,0
    0,0,0,0,0
    92.987,0,0
    0,0,0,0,0
    123.685,0,0
    0,0,0,0,0
    98.862,0,0
    0,0,0,0,0
    0
    0
    0
    0
    1,13.401,72.5,72.5,0
    1,25.401,72.5,72.5,0
    1,65.401,72.5,72.5,0
    1,77.401,72.5,72.5,0
    1,97.406,72.5,72.5,0
    1,103.406,72.5,72.5,0
    1,105.906,72.5,72.5,0
    1,113.406,72.5,72.5,0
    2,13.401,18,1.298,36
    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  02-20-2017  10:11:55  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
    5,0,0,0,0
    5,87.021,0,0,0
    5,113.406,0,0,0
    6,0,0,0,0
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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
    1,15,72.5,72.5,0
    1,39,72.5,72.5,0
    1,92,72.5,72.5,0
    1,115.294,72.5,72.5,0
    1,117.794,72.5,72.5,0
    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
�
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                                  --- INPUT ECHO ---
    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
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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
    3,92.987,18,2.5,36
    4,0,10.875,15.333,0
    4,92.987,10.875,15.333,0
    5,0,0,0,0
    5,92.987,0,0,0
    6,0,0,0,0
    6,92.987,0,0,0
    7,7.5,0,.375,36
    7,10,0,.375,36
    7,82.987,0,.375,36
    7,85.487,0,.375,36
    7,92.987,99999,.375,36
    1,7.5,72.5,72.5,0
    1,10,72.5,72.5,0
    1,32.685,72.5,72.5,0
    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
�
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                                  --- INPUT ECHO ---
    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
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GIRDER F NONCOMPOSITE INTERIOR 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
�
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                                  --- INPUT ECHO ---
    5,0,0,0,0
    5,16.195,0,0,0
    5,98.862,0,0,0
    6,0,0,0,0
    6,16.195,0,0,0
    6,98.862,0,0,0
    7,7.5,0,.375,36
    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
�
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                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Default Unbraced Length =  25 
    Cb =  1 

    - Live Load Vehicle -

    HL-93 Loading
�
    Broadway Bridge South Approach Girder F 7
                                          02-20-2017  10:11:55  Page 

                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE
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GIRDER F NONCOMPOSITE INTERIOR RUN.STR
    5.076  -4.8   25.1  0.19   -13.6          31.3   0.44  8.2.3.2 E1   28.8   0.36
    5.076  -5.9   25.1  0.23   -16.6          31.1   0.53  8.2.3.2 E1   28.8   0.44
    5.1    -5.0   25.1  0.20   -14.5          31.1   0.47  8.2.3.2 E1   28.8   0.38
    5.101  -5.0   25.1  0.20   -14.5          31.1   0.46  8.2.3.2 E1   28.8   0.38
    5.101  -6.3   25.1  0.25   -18.5          30.9   0.60  8.2.3.2 E1   28.8   0.49
    5.131  -5.2   25.1  0.21   -16.5          30.9   0.53  8.2.3.2 E1   28.8   0.43
    5.132  -7.2   25.1  0.29   -22.9          30.5   0.75  8.2.3.2 E1   28.8   0.60
    5.2    -3.5   25.1  0.14   -16.7          30.5   0.55  8.2.3.2 E1   28.8   0.44
    5.3     0.7   36.0  0.02    17.9          36.0   0.50  8.1.3.1 E1   28.8   0.46
    5.4     3.8   36.0  0.11    22.5          36.0   0.63  8.1.3.1 E1   28.8   0.59
    5.404   3.9   36.0  0.11    22.9          36.0   0.63  8.1.3.1 E1   28.8   0.60
    5.405   2.8   36.0  0.08    16.5          36.0   0.46  8.1.3.1 E1   28.8   0.43
    5.5     4.2   36.0  0.12    21.2          36.0   0.59  8.1.3.1 E1   28.8   0.55
    5.6     4.9   36.0  0.14    22.0          36.0   0.61  8.1.3.1 E1   28.8   0.58
    5.7     4.8   36.0  0.13    20.3          36.0   0.56  8.1.3.1 E1   28.8   0.53
    5.8     3.9   36.0  0.11    15.8          36.0   0.44  8.1.3.1 E1   28.8   0.41
    5.829   3.5   36.0  0.10    13.9          36.0   0.39  8.1.3.1 E1   28.8   0.36
    5.829   4.8   36.0  0.13    19.3          36.0   0.53  8.1.3.1 E1   28.8   0.50
    5.9     3.2   36.0  0.09    12.9          36.0   0.36  8.1.3.1 E1   28.8   0.34
    6.0     0.0   36.0  0.00     0.0          31.2   0.00  8.2.3.2 E1   28.8   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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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     6T 
    _______________________________________________________________________
    1.0     0.00   0.00   0.00   0.00        0.00   0.00   0.00   0.00
    1.1     0.00  -3.43  -3.17  -3.10        3.43   3.31   3.17   3.10
    1.118   0.00  -3.93  -3.64  -3.56        3.93   3.80   3.64   3.56
    1.118   0.00  -2.83  -2.58  -2.53        2.83   2.69   2.58   2.53
    1.2     0.00  -4.48  -4.08  -3.99        4.48   4.25   4.08   3.99
    1.224   0.00  -4.81  -4.38  -4.29        4.81   4.57   4.38   4.29
    1.224   0.00  -3.76  -3.38  -3.30        3.76   3.52   3.38   3.30
    1.3     0.00  -4.60  -4.12  -4.03        4.60   4.30   4.12   4.03
    1.4     0.00  -5.11  -4.58  -4.48        5.11   4.78   4.58   4.48
    1.5     0.00  -5.24  -4.70  -4.59        5.24   4.90   4.70   4.59
    1.577   0.00  -5.14  -4.61  -4.51        5.14   4.81   4.61   4.51
    1.577   0.00  -6.58  -6.00  -5.87        6.58   6.25   6.00   5.87
    1.6     0.00   6.55   5.96   5.83        6.55   6.22   5.96   5.83
    1.682   0.00   5.91   5.39   5.27        5.91   5.62   5.39   5.27
    1.683   0.00   8.21   7.60   7.44        8.21   7.93   7.60   7.44
    1.7     0.00   8.03   7.43   7.27        8.03   7.75   7.43   7.27
    1.8     0.00   6.39   5.91   5.78        6.39   6.17   5.91   5.78
    1.859   0.00   5.55   5.14   5.03       -5.55  -5.36  -5.14  -5.03
    1.859   0.00   3.79   3.44   3.36       -3.79  -3.59  -3.44  -3.36
    1.9     0.00   3.39   3.08   3.01       -3.39  -3.21  -3.08  -3.01
    1.912   0.00   3.41   3.10   3.03       -3.41  -3.23  -3.10  -3.03
    1.912   0.00   2.59   2.31   2.26       -2.59  -2.41  -2.31  -2.26
    1.934   0.00   2.62   2.34   2.29       -2.62  -2.44  -2.34  -2.29
    1.934   0.00   2.11   1.85   1.81       -2.11  -1.93  -1.85  -1.81
    2.0     0.00   2.20   1.92   1.88       -2.20  -2.01  -1.92  -1.88
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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.
�
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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-----  
    LOCA   RANGE     EXT    4T     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.
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                             --- 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   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
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GIRDER F NONCOMPOSITE INTERIOR RUN.STR
    3.081   0.00   3.95   3.59   3.52       -3.95  -3.75  -3.59  -3.52
    3.1     0.00   3.84   3.50   3.42       -3.84  -3.65  -3.50  -3.42
    3.107   0.00   3.87   3.53   3.45       -3.87  -3.68  -3.53  -3.45
    3.108   0.00   5.38   4.98   4.87       -5.38  -5.19  -4.98  -4.87
    3.2     0.00   5.91   5.47   5.35        5.91   5.70   5.47   5.35
    3.3     0.00   6.78   6.28   6.14        6.78   6.55   6.28   6.14
    3.4     0.00   7.02   6.50   6.36        7.02   6.78   6.50   6.36
    3.5     0.00   6.55   6.06   5.93        6.55   6.32   6.06   5.93
    3.6     0.00   6.95   6.43   6.30        6.95   6.71   6.43   6.30
    3.7     0.00   6.71   6.21   6.08        6.71   6.48   6.21   6.08
    3.8     0.00   5.82   5.38   5.27        5.82   5.61   5.38   5.27
    3.892   0.00   5.16   4.78   4.68       -5.16  -4.98  -4.78  -4.68
    3.893   0.00   3.72   3.39   3.31       -3.72  -3.53  -3.39  -3.31
    3.9     0.00   3.68   3.35   3.28       -3.68  -3.50  -3.35  -3.28
    3.919   0.00   3.79   3.46   3.38       -3.79  -3.61  -3.46  -3.38
    3.919   0.00   2.97   2.66   2.60       -2.97  -2.77  -2.66  -2.60
    4.0     0.00   3.34   3.00   2.93       -3.34  -3.13  -3.00  -2.93

    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  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       -3.34  -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
    4.7     0.00   6.02   5.49   5.37        6.02   5.72   5.49   5.37
    4.701   0.00   6.01   5.47   5.36        6.01   5.71   5.47   5.36
    4.701   0.00   8.34   7.72   7.55        8.34   8.05   7.72   7.55
    4.8     0.00   5.61   5.19   5.08        5.61   5.42   5.19   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.
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GIRDER F NONCOMPOSITE INTERIOR RUN.STR
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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    4T     6T         EXT    INS    4T     6T 
    _______________________________________________________________________
    5.0     0.00   2.36   2.08   2.04       -2.36  -2.17  -2.08  -2.04
    5.076   0.00   2.25   1.98   1.94       -2.25  -2.07  -1.98  -1.94
    5.076   0.00   2.74   2.46   2.41       -2.74  -2.56  -2.46  -2.41
    5.1     0.00   2.70   2.42   2.37       -2.70  -2.52  -2.42  -2.37
    5.101   0.00   2.70   2.43   2.37       -2.70  -2.53  -2.43  -2.37
    5.101   0.00   3.46   3.15   3.09       -3.46  -3.29  -3.15  -3.09
    5.131   0.00   3.68   3.35   3.28       -3.68  -3.49  -3.35  -3.28
    5.132   0.00   5.11   4.73   4.63       -5.11  -4.93  -4.73  -4.63
    5.2     0.00   5.79   5.36   5.24        5.79   5.59   5.36   5.24
    5.3     0.00   7.15   6.62   6.47        7.15   6.90   6.62   6.47
    5.4     0.00   6.95   6.43   6.30        6.95   6.71   6.43   6.30
    5.404   0.00   7.00   6.48   6.34        7.00   6.76   6.48   6.34
    5.405   0.00   5.04   4.59   4.49        5.04   4.79   4.59   4.49
    5.5     0.00   5.79   5.28   5.16        5.79   5.50   5.28   5.16
    5.6     0.00  -5.64  -5.14  -5.02        5.64   5.36   5.14   5.02
    5.7     0.00  -5.05  -4.60  -4.50        5.05   4.80   4.60   4.50
    5.8     0.00  -3.82  -3.48  -3.40        3.82   3.63   3.48   3.40
    5.829   0.00  -3.36  -3.06  -3.00        3.36   3.20   3.06   3.00
    5.829   0.00  -4.67  -4.32  -4.23        4.67   4.51   4.32   4.23
    5.9     0.00  -3.14  -2.91  -2.84        3.14   3.03   2.91   2.84
    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 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 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 I Girder"
    "ENGLISH"
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GIRDER F FULLY COMPOSITE INTERIOR RUN.STR
    "Broadway Bridge South Approach Girder F"
    "LRFD v61"
    0
    5,"HL93",8,"0",0,0,0,0,0,0,0,0
    4000,150,6.5,2,2.5,490,3644,29000,8,24
    3,10,0,1.5,1.25,1.5,1.75
    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
    4,1,8,0,0,0,1,0
    113.406,0,0
    0,0,0,0,0
    125.294,0,0
    0,0,0,0,0
    92.987,0,0
    0,0,0,0,0
    123.685,0,0
    0,0,0,0,0
    98.862,0,0
    0,0,0,0,0
    0
    0
    0
    0
    1,13.401,72.5,72.5,0
    1,25.401,72.5,72.5,0
    1,65.401,72.5,72.5,0
    1,77.401,72.5,72.5,0
    1,97.406,72.5,72.5,0
    1,103.406,72.5,72.5,0
    1,105.906,72.5,72.5,0
    1,113.406,72.5,72.5,0
    2,13.401,18,1.298,36
    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
    5,0,0,0,0
    5,87.021,0,0,0
    5,113.406,0,0,0
    6,0,0,0,0

Page 2

H-79



GIRDER F FULLY COMPOSITE 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
    1,15,72.5,72.5,0
    1,39,72.5,72.5,0
    1,92,72.5,72.5,0
    1,115.294,72.5,72.5,0
    1,117.794,72.5,72.5,0
    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
�
     Broadway Bridge South Approach Girder F  02-14-2017  15:19:19  STLBRIDGE LRFD 
Page  3
                                  --- INPUT ECHO ---
    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
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GIRDER F FULLY COMPOSITE 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
    3,92.987,18,2.5,36
    4,0,10.875,15.333,0
    4,92.987,10.875,15.333,0
    5,0,0,0,0
    5,92.987,0,0,0
    6,0,0,0,0
    6,92.987,0,0,0
    7,7.5,0,.375,36
    7,10,0,.375,36
    7,82.987,0,.375,36
    7,85.487,0,.375,36
    7,92.987,99999,.375,36
    1,7.5,72.5,72.5,0
    1,10,72.5,72.5,0
    1,32.685,72.5,72.5,0
    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
�
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                                  --- INPUT ECHO ---
    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
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GIRDER F FULLY COMPOSITE INTERIOR 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  15:19:19  STLBRIDGE LRFD 
Page  5
                                  --- INPUT ECHO ---
    5,0,0,0,0
    5,16.195,0,0,0
    5,98.862,0,0,0
    6,0,0,0,0
    6,16.195,0,0,0
    6,98.862,0,0,0
    7,7.5,0,.375,36
    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
�
     Broadway Bridge South Approach Girder F  02-14-2017  15:19:19  STLBRIDGE LRFD 
Page  6
                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Default Unbraced Length =  25 
    Cb =  1 

    - Live Load Vehicle -

    HL-93 Loading
�
    Broadway Bridge South Approach Girder F 7
                                          02-14-2017  15:19:19  Page 

                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE
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GIRDER F FULLY COMPOSITE INTERIOR RUN.STR
    5.076  -4.8   25.1  0.19   -13.4          31.3   0.43  8.2.3.2 E1   34.2   0.30
    5.076  -5.9   25.1  0.23   -16.3          31.1   0.52  8.2.3.2 E1   34.2   0.36
    5.1    -5.0   25.1  0.20   -14.2          31.1   0.46  8.2.3.2 E1   34.2   0.32
    5.101  -5.0   25.1  0.20   -14.2          31.1   0.46  8.2.3.2 E1   34.2   0.31
    5.101  -6.3   25.1  0.25   -18.1          30.9   0.59  8.2.3.2 E1   34.2   0.40
    5.131  -5.2   25.1  0.21   -16.2          30.9   0.52  8.2.3.2 E1   34.2   0.36
    5.132  -7.2   25.1  0.29   -22.5          30.5   0.74  8.2.3.2 E1   34.2   0.50
    5.2    -3.5   25.1  0.14   -16.5          30.5   0.54  8.2.3.2 E1   34.2   0.36
    5.3     0.7   36.0  0.02    15.5          36.0   0.43  7.2.2 E1     34.2   0.34
    5.4     3.8   36.0  0.11    20.4          36.0   0.57  7.2.2 E1     34.2   0.45
    5.404   3.9   36.0  0.11    20.6          36.0   0.57  7.2.2 E1     34.2   0.45
    5.405   2.8   36.0  0.08    15.4          36.0   0.43  7.2.2 E1     34.2   0.34
    5.5     4.2   36.0  0.12    19.3          36.0   0.54  7.2.2 E1     34.2   0.43
    5.6     4.9   36.0  0.14    20.1          36.0   0.56  7.2.2 E1     34.2   0.44
    5.7     4.8   36.0  0.13    18.5          36.0   0.51  7.2.2 E1     34.2   0.41
    5.8     3.9   36.0  0.11    14.5          36.0   0.40  7.2.2 E1     34.2   0.32
    5.829   3.5   36.0  0.10    12.7          36.0   0.35  7.2.2 E1     34.2   0.28
    5.829   4.8   36.0  0.13    17.1          36.0   0.48  7.2.2 E1     34.2   0.38
    5.9     3.2   36.0  0.09    11.4          36.0   0.32  7.2.2 E1     34.2   0.25
    6.0     0.0   36.0  0.00     0.0          31.2   0.00  8.2.3.2 E1   34.2   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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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     6T 
    _______________________________________________________________________
    1.0     0.00   0.00   0.00   0.00        0.00   0.00   0.00   0.00
    1.1    -1.33  -1.29  -1.13  -1.09        3.00   2.93   2.84   2.80
    1.118  -1.54  -1.49  -1.31  -1.26        3.43   3.35   3.25   3.20
    1.118  -1.28  -1.27  -1.10  -1.06        2.57   2.47   2.40   2.36
    1.2    -2.01  -2.00  -1.74  -1.68        4.03   3.88   3.76   3.70
    1.224  -2.17  -2.16  -1.87  -1.81        4.33   4.17   4.04   3.98
    1.224  -1.87  -1.91  -1.63  -1.58        3.46   3.28   3.18   3.13
    1.3    -2.29  -2.34  -2.00  -1.93        4.22   4.01   3.88   3.82
    1.4    -2.61  -2.66  -2.28  -2.20        4.70   4.46   4.32   4.25
    1.5    -2.76  -2.81  -2.41  -2.34        4.82   4.58   4.43   4.35
    1.577  -2.80  -2.85  -2.46  -2.38        4.75   4.50   4.36   4.28
    1.577  -3.34  -3.33  -2.92  -2.82        5.97   5.73   5.55   5.46
    1.6    -3.37  -3.35  -2.94  -2.85        5.94   5.71   5.53   5.43
    1.682   3.29   3.28   2.89   2.80        5.41   5.19   5.02   4.93
    1.683   4.26   4.15   3.72   3.61        7.31   7.11   6.88   6.77
    1.7     4.25   4.15   3.73   3.61        7.16   6.96   6.74   6.63
    1.8     4.15   4.06   3.69   3.59        5.85   5.68   5.48   5.38
    1.859   4.11   4.03   3.68   3.59       -5.17  -5.01  -4.82  -4.73
    1.859   2.86   2.86   2.57   2.50       -3.58  -3.41  -3.28  -3.22
    1.9     2.80   2.80   2.52   2.46       -3.23  -3.07  -2.95  -2.89
    1.912   2.83   2.84   2.56   2.50       -3.25  -3.09  -2.97  -2.91
    1.912   2.15   2.19   1.94   1.89       -2.48  -2.32  -2.23  -2.18
    1.934   2.20   2.24   1.98   1.94       -2.51  -2.35  -2.26  -2.21
    1.934   1.76   1.83   1.59   1.56       -2.03  -1.86  -1.79  -1.75
    2.0     1.88   1.95   1.70   1.66       -2.11  -1.93  -1.86  -1.82
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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.
�
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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-----  
    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
    2.311   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 is output as a negative number.
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                             --- 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     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
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GIRDER F FULLY COMPOSITE INTERIOR RUN.STR
    3.081   3.42   3.41   3.09   3.01       -3.90  -3.72  -3.57  -3.50
    3.1     3.33   3.32   3.00   2.93       -3.80  -3.62  -3.48  -3.41
    3.107   3.32   3.31   2.99   2.92       -3.82  -3.64  -3.50  -3.43
    3.108   4.60   4.50   4.14   4.04       -5.26  -5.09  -4.90  -4.80
    3.2     4.31   4.22   3.85   3.75        5.69   5.52   5.32   5.22
    3.3     3.95   3.85   3.47   3.37        6.32   6.14   5.94   5.84
    3.4     3.56   3.47   3.10   3.00        6.42   6.25   6.05   5.95
    3.5     2.99   2.91   2.58   2.49        5.92   5.76   5.59   5.50
    3.6     3.48   3.38   3.02   2.93        6.34   6.17   5.98   5.88
    3.7     3.85   3.76   3.38   3.28        6.23   6.05   5.85   5.75
    3.8     4.19   4.10   3.74   3.64        5.58   5.42   5.22   5.13
    3.892   4.43   4.34   3.99   3.90       -5.06  -4.90  -4.71  -4.62
    3.893   3.20   3.19   2.88   2.81       -3.68  -3.51  -3.37  -3.30
    3.9     3.21   3.20   2.89   2.82       -3.65  -3.48  -3.34  -3.27
    3.919   3.30   3.29   2.97   2.90       -3.75  -3.57  -3.44  -3.37
    3.919   2.57   2.61   2.32   2.27       -2.95  -2.77  -2.66  -2.61
    4.0     2.87   2.91   2.59   2.53       -3.29  -3.09  -2.97  -2.91

    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  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     2.87   2.91   2.59   2.53       -3.29  -3.09  -2.97  -2.91
    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        5.20   4.99   4.82   4.74
    4.701   4.22   4.11   3.70   3.58        7.03   6.84   6.61   6.50
    4.8     3.59   3.51   3.19   3.11        5.07   4.93   4.75   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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GIRDER F FULLY COMPOSITE INTERIOR RUN.STR
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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    4T     6T         EXT    INS    4T     6T 
    _______________________________________________________________________
    5.0     2.03   2.09   1.84   1.80       -2.28  -2.11  -2.02  -1.98
    5.076   1.92   1.97   1.73   1.69       -2.19  -2.03  -1.95  -1.91
    5.076   2.34   2.38   2.12   2.07       -2.67  -2.50  -2.40  -2.36
    5.1     2.30   2.33   2.07   2.03       -2.63  -2.47  -2.37  -2.33
    5.101   2.30   2.33   2.07   2.03       -2.64  -2.48  -2.38  -2.33
    5.101   2.94   2.93   2.65   2.59       -3.36  -3.20  -3.08  -3.01
    5.131   2.96   2.95   2.66   2.60       -3.55  -3.39  -3.26  -3.20
    5.132   4.07   3.98   3.65   3.57       -4.87  -4.72  -4.54  -4.46
    5.2     4.05   3.96   3.61   3.52       -5.44  -5.28  -5.09  -5.00
    5.3     4.04   3.94   3.55   3.45        6.51   6.33   6.12   6.02
    5.4    -3.61  -3.52  -3.15  -3.05        6.45   6.28   6.08   5.98
    5.404  -3.62  -3.52  -3.15  -3.05        6.48   6.31   6.11   6.01
    5.405  -2.83  -2.82  -2.48  -2.40        4.80   4.61   4.47   4.39
    5.5    -2.97  -2.96  -2.59  -2.51        5.30   5.09   4.93   4.85
    5.6    -2.76  -2.75  -2.39  -2.32        5.14   4.95   4.79   4.72
    5.7    -2.39  -2.38  -2.07  -2.00        4.59   4.41   4.28   4.21
    5.8    -1.78  -1.77  -1.54  -1.49        3.48   3.35   3.25   3.20
    5.829  -1.56  -1.56  -1.35  -1.31        3.06   2.95   2.86   2.81
    5.829  -1.90  -1.84  -1.62  -1.56        4.11   4.00   3.88   3.82
    5.9    -1.25  -1.21  -1.07  -1.03        2.75   2.68   2.60   2.56
    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 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
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    "2DBRIDGE I Girder"
    "ENGLISH"
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GIRDER F NONCOMPOSITE EXTERIOR RUN.STR
    "Broadway Bridge South Approach Girder F"
    "LRFD v61"
    0
    5,"HL93",8,"0",0,0,0,0,0,0,0,0
    4000,150,6.5,2,2.5,490,3644,29000,7,24
    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
    4,2,4,0,1.539,2.095,1.83,0
    113.406,0,0
    0,0,0,0,0
    125.294,0,0
    0,0,0,0,0
    92.987,0,0
    0,0,0,0,0
    123.685,0,0
    0,0,0,0,0
    98.862,0,0
    0,0,0,0,0
    0
    0
    0
    0
    1,13.401,72.5,72.5,0
    1,25.401,72.5,72.5,0
    1,65.401,72.5,72.5,0
    1,77.401,72.5,72.5,0
    1,97.406,72.5,72.5,0
    1,103.406,72.5,72.5,0
    1,105.906,72.5,72.5,0
    1,113.406,72.5,72.5,0
    2,13.401,18,1.298,36
    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
�
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                                  --- 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
    5,0,0,0,0
    5,87.021,0,0,0
    5,113.406,0,0,0
    6,0,0,0,0
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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
    1,10,72.5,72.5,0
    1,15,72.5,72.5,0
    1,39,72.5,72.5,0
    1,92,72.5,72.5,0
    1,115.294,72.5,72.5,0
    1,117.794,72.5,72.5,0
    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
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                                  --- INPUT ECHO ---
    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
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GIRDER F NONCOMPOSITE EXTERIOR 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
    3,92.987,18,2.5,36
    4,0,10.875,15.333,0
    4,92.987,10.875,15.333,0
    5,0,0,0,0
    5,92.987,0,0,0
    6,0,0,0,0
    6,92.987,0,0,0
    7,7.5,0,.375,36
    7,10,0,.375,36
    7,82.987,0,.375,36
    7,85.487,0,.375,36
    7,92.987,99999,.375,36
    1,7.5,72.5,72.5,0
    1,10,72.5,72.5,0
    1,32.685,72.5,72.5,0
    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
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                                  --- INPUT ECHO ---
    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
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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
�
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                                  --- INPUT ECHO ---
    5,0,0,0,0
    5,16.195,0,0,0
    5,98.862,0,0,0
    6,0,0,0,0
    6,16.195,0,0,0
    6,98.862,0,0,0
    7,7.5,0,.375,36
    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
�
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                                 - DIAPHRAGM SPACING - 

    Default Unbraced Length =  25 
    Cb =  1 

    - Live Load Vehicle -

    HL-93 Loading
�
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                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE
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GIRDER F NONCOMPOSITE EXTERIOR RUN.STR
    5.076  -4.8   25.1  0.19   -13.8          31.3   0.44  8.2.3.2 E1   28.8   0.37
    5.076  -5.9   25.1  0.23   -16.9          31.1   0.54  8.2.3.2 E1   28.8   0.45
    5.1    -5.0   25.1  0.20   -14.8          31.1   0.47  8.2.3.2 E1   28.8   0.39
    5.101  -5.0   25.1  0.20   -14.7          31.1   0.47  8.2.3.2 E1   28.8   0.39
    5.101  -6.3   25.1  0.25   -18.8          30.9   0.61  8.2.3.2 E1   28.8   0.50
    5.131  -5.2   25.1  0.21   -16.8          30.9   0.54  8.2.3.2 E1   28.8   0.44
    5.132  -7.2   25.1  0.29   -23.3          30.5   0.77  8.2.3.2 E1   28.8   0.61
    5.2    -3.5   25.1  0.14   -17.1          30.5   0.56  8.2.3.2 E1   28.8   0.45
    5.3     0.7   36.0  0.02    17.2          36.0   0.48  8.1.3.1 E1   28.8   0.45
    5.4     3.8   36.0  0.11    22.0          36.0   0.61  8.1.3.1 E1   28.8   0.57
    5.404   3.9   36.0  0.11    22.3          36.0   0.62  8.1.3.1 E1   28.8   0.58
    5.405   2.8   36.0  0.08    16.1          36.0   0.45  8.1.3.1 E1   28.8   0.42
    5.5     4.2   36.0  0.12    20.9          36.0   0.58  8.1.3.1 E1   28.8   0.54
    5.6     4.9   36.0  0.14    21.7          36.0   0.60  8.1.3.1 E1   28.8   0.57
    5.7     4.8   36.0  0.13    20.2          36.0   0.56  8.1.3.1 E1   28.8   0.53
    5.8     3.9   36.0  0.11    15.9          36.0   0.44  8.1.3.1 E1   28.8   0.42
    5.829   3.5   36.0  0.10    14.0          36.0   0.39  8.1.3.1 E1   28.8   0.37
    5.829   4.8   36.0  0.13    19.5          36.0   0.54  8.1.3.1 E1   28.8   0.51
    5.9     3.2   36.0  0.09    13.3          36.0   0.37  8.1.3.1 E1   28.8   0.35
    6.0     0.0   36.0  0.00     0.0          31.2   0.00  8.2.3.2 E1   28.8   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
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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     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   8.17   7.44   7.28        8.17   7.77   7.44   7.28
    1.683   0.00  11.35  10.50  10.27       11.35  10.95  10.50  10.27
    1.7     0.00  11.10  10.28  10.05       11.10  10.72  10.28  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
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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.
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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-----  
    LOCA   RANGE     EXT    4T     6T         EXT    INS    4T     6T 
    _______________________________________________________________________
    2.0     0.00   3.00   2.63   2.57       -3.00  -2.74  -2.63  -2.57
    2.060   0.00   2.96   2.59   2.54       -2.96  -2.70  -2.59  -2.54
    2.060   0.00   3.68   3.28   3.21       -3.68  -3.42  -3.28  -3.21
    2.080   0.00   3.66   3.27   3.19       -3.66  -3.41  -3.27  -3.19
    2.080   0.00   4.83   4.39   4.29       -4.83  -4.58  -4.39  -4.29
    2.1     0.00   4.81   4.37   4.27       -4.81  -4.56  -4.37  -4.27
    2.120   0.00   5.01   4.55   4.45       -5.01  -4.75  -4.55  -4.45
    2.120   0.00   7.35   6.80   6.66       -7.35  -7.10  -6.80  -6.66
    2.2     0.00   8.57   7.93   7.76        8.57   8.28   7.93   7.76
    2.3     0.00   9.48   8.77   8.58        9.48   9.15   8.77   8.58
    2.311   0.00   9.66   8.94   8.74        9.66   9.32   8.94   8.74
    2.311   0.00   6.96   6.34   6.20        6.96   6.61   6.34   6.20
    2.4     0.00   7.99   7.28   7.12        7.99   7.59   7.28   7.12
    2.5     0.00  -7.62  -6.94  -6.79        7.62   7.24   6.94   6.79
    2.6     0.00  -7.29  -6.64  -6.50        7.29   6.93   6.64   6.50
    2.7     0.00   6.18   5.63   5.51        6.18   5.87   5.63   5.51
    2.734   0.00   5.79   5.28   5.16        5.79   5.50   5.28   5.16
    2.734   0.00   8.04   7.44   7.28        8.04   7.76   7.44   7.28
    2.8     0.00   7.01   6.49   6.35        7.01   6.77   6.49   6.35
    2.9     0.00   4.96   4.59   4.49       -4.96  -4.79  -4.59  -4.49
    2.920   0.00   5.56   5.15   5.04       -5.56  -5.37  -5.15  -5.04
    2.920   0.00   4.01   3.65   3.57       -4.01  -3.81  -3.65  -3.57
    2.940   0.00   4.44   4.05   3.96       -4.44  -4.22  -4.05  -3.96
    2.940   0.00   3.47   3.12   3.05       -3.47  -3.25  -3.12  -3.05
    3.0     0.00   4.49   4.03   3.94       -4.49  -4.20  -4.03  -3.94

    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  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   4.49   4.03   3.94       -4.49  -4.20  -4.03  -3.94
    3.081   0.00   4.03   3.62   3.54       -4.03  -3.77  -3.62  -3.54
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GIRDER F NONCOMPOSITE EXTERIOR RUN.STR
    3.081   0.00   5.16   4.70   4.60       -5.16  -4.90  -4.70  -4.60
    3.1     0.00   5.02   4.57   4.47       -5.02  -4.77  -4.57  -4.47
    3.107   0.00   5.05   4.60   4.50       -5.05  -4.80  -4.60  -4.50
    3.108   0.00   7.01   6.49   6.35       -7.01  -6.77  -6.49  -6.35
    3.2     0.00   7.55   6.99   6.84        7.55   7.29   6.99   6.84
    3.3     0.00   8.52   7.88   7.71        8.52   8.22   7.88   7.71
    3.4     0.00   8.69   8.04   7.87        8.69   8.39   8.04   7.87
    3.5     0.00   8.03   7.43   7.27        8.03   7.75   7.43   7.27
    3.6     0.00   8.62   7.97   7.80        8.62   8.32   7.97   7.80
    3.7     0.00   8.44   7.81   7.64        8.44   8.15   7.81   7.64
    3.8     0.00   7.46   6.91   6.76        7.46   7.20   6.91   6.76
    3.892   0.00   6.66   6.16   6.03       -6.66  -6.43  -6.16  -6.03
    3.893   0.00   4.79   4.37   4.27       -4.79  -4.56  -4.37  -4.27
    3.9     0.00   4.75   4.33   4.23       -4.75  -4.51  -4.33  -4.23
    3.919   0.00   4.91   4.47   4.37       -4.91  -4.66  -4.47  -4.37
    3.919   0.00   3.84   3.44   3.37       -3.84  -3.59  -3.44  -3.37
    4.0     0.00   4.35   3.90   3.82       -4.35  -4.07  -3.90  -3.82

    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  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   4.35   3.90   3.82       -4.35  -4.07  -3.90  -3.82
    4.061   0.00   3.38   3.03   2.96       -3.38  -3.16  -3.03  -2.96
    4.061   0.00   4.32   3.93   3.85       -4.32  -4.10  -3.93  -3.85
    4.081   0.00   3.91   3.56   3.48       -3.91  -3.71  -3.56  -3.48
    4.081   0.00   5.42   5.02   4.91       -5.42  -5.23  -5.02  -4.91
    4.1     0.00   4.88   4.51   4.42       -4.88  -4.71  -4.51  -4.42
    4.2     0.00   6.95   6.43   6.30        6.95   6.71   6.43   6.30
    4.264   0.00   8.29   7.67   7.51        8.29   8.00   7.67   7.51
    4.264   0.00   5.97   5.44   5.32        5.97   5.67   5.44   5.32
    4.3     0.00   6.51   5.93   5.80        6.51   6.18   5.93   5.80
    4.4     0.00  -7.22  -6.58  -6.44        7.22   6.86   6.58   6.44
    4.5     0.00  -7.37  -6.71  -6.57        7.37   7.00   6.71   6.57
    4.6     0.00   7.68   7.00   6.84        7.68   7.30   7.00   6.84
    4.7     0.00   8.50   7.74   7.57        8.50   8.07   7.74   7.57
    4.701   0.00   8.48   7.72   7.55        8.48   8.05   7.72   7.55
    4.701   0.00  11.77  10.89  10.65       11.77  11.36  10.89  10.65
    4.8     0.00   7.99   7.39   7.24        7.99   7.71   7.39   7.24
    4.895   0.00   5.87   5.43   5.31       -5.87  -5.67  -5.43  -5.31
    4.895   0.00   4.22   3.85   3.76       -4.22  -4.01  -3.85  -3.76
    4.9     0.00   4.14   3.77   3.69       -4.14  -3.94  -3.77  -3.69
    4.919   0.00   4.32   3.93   3.85       -4.32  -4.10  -3.93  -3.85
    4.919   0.00   3.37   3.03   2.96       -3.37  -3.16  -3.03  -2.96
    4.939   0.00   3.52   3.15   3.09       -3.52  -3.29  -3.15  -3.09
    4.939   0.00   2.88   2.55   2.49       -2.88  -2.66  -2.55  -2.49
    5.0     0.00   3.24   2.86   2.80       -3.24  -2.98  -2.86  -2.80

    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
�
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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    4T     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        5.21   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 
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                                  --- INPUT ECHO ---
    "2DBRIDGE I Girder"
    "ENGLISH"
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GIRDER F FULLY COMPOSITE EXTERIOR RUN.STR
    "Broadway Bridge South Approach Girder F"
    "LRFD v61"
    0
    5,"HL93",8,"0",0,0,0,0,0,0,0,0
    4000,150,6.5,2,2.5,490,3644,29000,8,24
    3,10,0,1.5,1.25,1.5,1.75
    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
    4,2,4,0,1.539,2.095,1.83,0
    113.406,0,0
    0,0,0,0,0
    125.294,0,0
    0,0,0,0,0
    92.987,0,0
    0,0,0,0,0
    123.685,0,0
    0,0,0,0,0
    98.862,0,0
    0,0,0,0,0
    0
    0
    0
    0
    1,13.401,72.5,72.5,0
    1,25.401,72.5,72.5,0
    1,65.401,72.5,72.5,0
    1,77.401,72.5,72.5,0
    1,97.406,72.5,72.5,0
    1,103.406,72.5,72.5,0
    1,105.906,72.5,72.5,0
    1,113.406,72.5,72.5,0
    2,13.401,18,1.298,36
    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
    5,0,0,0,0
    5,87.021,0,0,0
    5,113.406,0,0,0
    6,0,0,0,0
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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
    1,10,72.5,72.5,0
    1,15,72.5,72.5,0
    1,39,72.5,72.5,0
    1,92,72.5,72.5,0
    1,115.294,72.5,72.5,0
    1,117.794,72.5,72.5,0
    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
�
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                                  --- INPUT ECHO ---
    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

Page 3

H-98



GIRDER F FULLY COMPOSITE EXTERIOR 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
    3,92.987,18,2.5,36
    4,0,10.875,15.333,0
    4,92.987,10.875,15.333,0
    5,0,0,0,0
    5,92.987,0,0,0
    6,0,0,0,0
    6,92.987,0,0,0
    7,7.5,0,.375,36
    7,10,0,.375,36
    7,82.987,0,.375,36
    7,85.487,0,.375,36
    7,92.987,99999,.375,36
    1,7.5,72.5,72.5,0
    1,10,72.5,72.5,0
    1,32.685,72.5,72.5,0
    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
�
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                                  --- INPUT ECHO ---
    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
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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  14:56:50  STLBRIDGE LRFD 
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                                  --- INPUT ECHO ---
    5,0,0,0,0
    5,16.195,0,0,0
    5,98.862,0,0,0
    6,0,0,0,0
    6,16.195,0,0,0
    6,98.862,0,0,0
    7,7.5,0,.375,36
    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
�
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                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Default Unbraced Length =  25 
    Cb =  1 

    - Live Load Vehicle -

    HL-93 Loading
�
    Broadway Bridge South Approach Girder F 7
                                          02-14-2017  14:56:50  Page 

                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE
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GIRDER F FULLY COMPOSITE EXTERIOR RUN.STR
    5.076  -4.8   25.1  0.19   -13.7          31.3   0.44  8.2.3.2 E1   34.2   0.30
    5.076  -5.9   25.1  0.23   -16.7          31.1   0.54  8.2.3.2 E1   34.2   0.37
    5.1    -5.0   25.1  0.20   -14.6          31.1   0.47  8.2.3.2 E1   34.2   0.32
    5.101  -5.0   25.1  0.20   -14.6          31.1   0.47  8.2.3.2 E1   34.2   0.32
    5.101  -6.3   25.1  0.25   -18.6          30.9   0.60  8.2.3.2 E1   34.2   0.41
    5.131  -5.2   25.1  0.21   -16.7          30.9   0.54  8.2.3.2 E1   34.2   0.37
    5.132  -7.2   25.1  0.29   -23.1          30.5   0.76  8.2.3.2 E1   34.2   0.51
    5.2    -3.5   25.1  0.14   -17.0          30.5   0.56  8.2.3.2 E1   34.2   0.37
    5.3     0.7   36.0  0.02    15.1          36.0   0.42  7.2.2 E1     34.2   0.33
    5.4     3.8   36.0  0.11    20.2          36.0   0.56  7.2.2 E1     34.2   0.44
    5.404   3.9   36.0  0.11    20.4          36.0   0.57  7.2.2 E1     34.2   0.45
    5.405   2.8   36.0  0.08    15.2          36.0   0.42  7.2.2 E1     34.2   0.33
    5.5     4.2   36.0  0.12    19.2          36.0   0.53  7.2.2 E1     34.2   0.42
    5.6     4.9   36.0  0.14    20.0          36.0   0.55  7.2.2 E1     34.2   0.44
    5.7     4.8   36.0  0.13    18.6          36.0   0.52  7.2.2 E1     34.2   0.41
    5.8     3.9   36.0  0.11    14.7          36.0   0.41  7.2.2 E1     34.2   0.33
    5.829   3.5   36.0  0.10    13.0          36.0   0.36  7.2.2 E1     34.2   0.29
    5.829   4.8   36.0  0.13    17.5          36.0   0.49  7.2.2 E1     34.2   0.39
    5.9     3.2   36.0  0.09    11.9          36.0   0.33  7.2.2 E1     34.2   0.26
    6.0     0.0   36.0  0.00     0.0          31.2   0.00  8.2.3.2 E1   34.2   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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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     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   4.68   4.13   4.01        7.58   7.28   7.03   6.91
    1.683   6.10   5.95   5.34   5.18       10.26   9.98   9.65   9.49
    1.7     6.10   5.95   5.36   5.20       10.06   9.79   9.47   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
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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.
�
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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-----  
    LOCA   RANGE     EXT    4T     6T         EXT    INS    4T     6T 
    _______________________________________________________________________
    2.0     2.62   2.72   2.37   2.32       -2.89  -2.65  -2.54  -2.49
    2.060   2.53   2.64   2.29   2.24       -2.87  -2.63  -2.52  -2.47
    2.060   3.16   3.23   2.86   2.79       -3.55  -3.32  -3.18  -3.12
    2.080   3.12   3.19   2.82   2.76       -3.54  -3.31  -3.18  -3.11
    2.080   4.12   4.12   3.72   3.63       -4.65  -4.42  -4.25  -4.16
    2.1     4.06   4.06   3.66   3.58       -4.63  -4.40  -4.23  -4.15
    2.120   4.07   4.08   3.67   3.58       -4.82  -4.59  -4.41  -4.33
    2.120   5.88   5.76   5.29   5.16       -6.98  -6.76  -6.50  -6.38
    2.2     5.75   5.62   5.12   4.98        8.02   7.79   7.52   7.38
    2.3     5.32   5.19   4.66   4.52        8.83   8.58   8.30   8.16
    2.311   5.31   5.18   4.65   4.51        8.95   8.70   8.42   8.28
    2.311   4.12   4.10   3.63   3.52        6.62   6.35   6.14   6.04
    2.4    -4.16  -4.15  -3.63  -3.52        7.36   7.07   6.84   6.73
    2.5    -3.60  -3.58  -3.12  -3.01        6.94   6.67   6.47   6.36
    2.6    -3.33  -3.31  -2.87  -2.78        6.59   6.35   6.15   6.06
    2.7    -3.12  -3.10  -2.71  -2.63        5.69   5.47   5.30   5.21
    2.734  -3.06  -3.05  -2.68  -2.59        5.32   5.11   4.95   4.86
    2.734  -3.93  -3.82  -3.41  -3.30        7.18   6.99   6.77   6.66
    2.8     3.90   3.80   3.43   3.33        6.25   6.08   5.87   5.77
    2.9     3.75   3.68   3.37   3.28       -4.59  -4.45  -4.29  -4.20
    2.920   4.39   4.31   3.95   3.85       -5.26  -5.10  -4.90  -4.81
    2.920   3.20   3.19   2.87   2.80       -3.83  -3.66  -3.52  -3.45
    2.940   3.65   3.64   3.28   3.20       -4.31  -4.11  -3.96  -3.88
    2.940   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 is output as a negative number.
�
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                             --- 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     3.92   3.97   3.53   3.45       -4.51  -4.24  -4.08  -3.99
    3.081   3.52   3.57   3.17   3.10       -4.06  -3.81  -3.66  -3.59
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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 is output as a negative number.
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                             --- 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     3.78   3.84   3.42   3.34       -4.34  -4.07  -3.91  -3.83
    4.061   2.79   2.82   2.51   2.45       -3.29  -3.09  -2.98  -2.92
    4.061   3.55   3.54   3.20   3.12       -4.18  -3.99  -3.84  -3.76
    4.081   3.12   3.11   2.81   2.74       -3.74  -3.57  -3.44  -3.37
    4.081   4.29   4.21   3.86   3.77       -5.13  -4.97  -4.79  -4.69
    4.1     3.72   3.64   3.34   3.26       -4.55  -4.41  -4.25  -4.16
    4.2     3.89   3.79   3.42   3.32        6.21   6.04   5.84   5.74
    4.264  -4.03  -3.92  -3.50  -3.39        7.32   7.12   6.90   6.78
    4.264  -3.14  -3.13  -2.75  -2.66        5.42   5.21   5.04   4.96
    4.3    -3.25  -3.23  -2.83  -2.74        5.89   5.66   5.48   5.39
    4.4    -3.31  -3.30  -2.86  -2.76        6.51   6.27   6.07   5.98
    4.5    -3.38  -3.36  -2.92  -2.82        6.65   6.40   6.20   6.10
    4.6    -3.85  -3.84  -3.35  -3.25        6.98   6.71   6.50   6.39
    4.7     4.55   4.53   4.00   3.88        7.43   7.13   6.89   6.78
    4.701   4.54   4.53   4.00   3.88        7.41   7.11   6.88   6.76
    4.701   5.83   5.68   5.10   4.94       10.01   9.74   9.43   9.27
    4.8     5.07   4.95   4.49   4.37        7.29   7.08   6.84   6.72
    4.895   4.77   4.67   4.29   4.19       -5.59  -5.41  -5.21  -5.11
    4.895   3.47   3.46   3.13   3.05       -4.07  -3.88  -3.73  -3.66
    4.9     3.45   3.44   3.11   3.04       -4.00  -3.81  -3.67  -3.59
    4.919   3.66   3.65   3.30   3.23       -4.18  -3.98  -3.83  -3.75
    4.919   2.87   2.91   2.59   2.53       -3.28  -3.08  -2.96  -2.90
    4.939   3.04   3.08   2.74   2.68       -3.43  -3.22  -3.09  -3.03
    4.939   2.49   2.56   2.25   2.20       -2.82  -2.61  -2.50  -2.45
    5.0     2.89   2.97   2.61   2.55       -3.17  -2.93  -2.81  -2.76

    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
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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    4T     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 I Girder"
    "ENGLISH"
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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
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Unit 2 Girder F Noncomposite Exterior Girder.STR
    7,95,0,.375,36
    7,99.5,0,.375,36
    7,107,99999,.375,36
    1,7.5,72.5,72.5,0
    1,13,72.5,72.5,0
    1,91,72.5,72.5,0
    1,99,72.5,72.5,0
    2,7.5,18,2.749,36
    2,13,18,2.027,36
    2,91,18,1.305,36
    2,99,18,2.027,36
    3,7.5,18,2.749,36
    3,13,18,2.027,36
    3,91,18,1.305,36
    3,99,18,2.027,36
    4,99,4,15.333,0
    5,99,0,0,0
    6,99,0,0,0
    7,7.5,0,.375,36
    7,13,0,.375,36
    7,91,0,.375,36
    7,99,99999,.375,36
    1,7,72.5,72.5,0
    1,92.836,72.5,72.5,0
    1,99.836,72.5,72.5,0
    1,101.836,72.5,72.5,0
    1,109.836,72.5,72.5,0
    2,7,18,2.027,36
    2,92.836,18,1.305,36
    2,99.836,18,2.027,36
    2,101.836,18,2.749,36
    2,109.836,18,3.35,36
    3,7,18,2.027,36
    3,92.836,18,1.305,36
    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
�
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                                  --- 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
    1,15,72.5,72.5,0
    1,33.7188,72.5,72.5,0
    1,44.719,72.5,72.5,0
    1,85.719,72.5,72.5,0
    1,117.719,72.5,72.5,0
    2,7,18,3.35,36
    2,9,18,2.749,36
    2,15,18,2.027,36
    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
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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 ---

                                 - DIAPHRAGM SPACING - 

    Default Unbraced Length =  25 
    Cb =  1 

    - Live Load Vehicle -

    HL-93 Loading
�
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                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE

             -----------SERVICE------------   ---------STRENGTH I--------  SERV II
             DC1    DC2     DW   LL+I   LL+I  TOTAL  TOTAL   DECK  REBAR   DECK TEN
    LOCA.                        (+)    (-)    (+)    (-)  STRESS  STRESS  STRESS
   ________________________________________________________________________________
    1.0      0.0    0.0    0.0    0.0    0.0    0.0    0.0   0.0    0.0         0
    1.1     -2.6    0.0    0.0   -6.1    0.7  -14.0   -2.0   0.0    0.0         0
    1.131   -3.2    0.0    0.0   -7.5    0.9  -17.0   -2.3   0.0    0.0         0
    1.131   -2.4    0.0    0.0   -5.5    0.7  -12.6   -1.7   0.0    0.0         0
    1.2     -3.3    0.0    0.0   -7.8    1.1  -17.7   -2.3   0.0    0.0         0
    1.206   -3.4    0.0    0.0   -7.9    1.1  -18.0   -2.3   0.0    0.0         0
    1.206   -2.7    0.0    0.0   -6.3    0.9  -14.3   -1.8   0.0    0.0         0
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Unit 2 Girder F Noncomposite Exterior Girder.STR
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    5.0    -7.0   25.1  0.28   -24.4          30.9   0.79  8.2.3.2 E1   28.8   0.64
    5.1    -6.3   25.1  0.25   -21.9          30.9   0.71  8.2.3.2 E1   28.8   0.57
    5.2    -5.5   25.1  0.22   -19.4          30.9   0.63  8.2.3.2 E1   28.8   0.51
    5.294  -4.8   25.1  0.19   -17.1          30.9   0.55  8.2.3.2 E1   28.8   0.45
    5.295  -6.7   25.1  0.27   -23.7          30.5   0.78  8.2.3.2 E1   28.8   0.62
    5.3    -6.6   25.1  0.26   -23.5          30.5   0.77  8.2.3.2 E1   28.8   0.62
    5.4    -5.7   25.1  0.23   -20.1          30.5   0.66  8.2.3.2 E1   28.8   0.53
    5.5    -4.7   25.1  0.19   -16.7          30.5   0.55  8.2.3.2 E1   28.8   0.44
    5.6    -3.7   25.1  0.15   -13.4          30.5   0.44  8.2.3.2 E1   28.8   0.35
    5.7    -2.8   25.1  0.11   -10.0          30.5   0.33  8.2.3.2 E1   28.8   0.26
    5.8    -1.8   25.1  0.07    -6.7          30.5   0.22  8.2.3.2 E1   28.8   0.17
    5.9    -0.9   25.1  0.04    -3.3          30.5   0.11  8.2.3.2 E1   28.8   0.09
    6.0     0.0   36.0  0.00     0.0          31.2   0.00  8.2.3.2 E1   28.8   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
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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     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   5.01   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 is output as a negative number.
�
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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-----  
    LOCA   RANGE     EXT    4T     6T         EXT    INS    4T     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.
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                             --- 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   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
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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 is output as a negative number.
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                             --- 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   3.01   2.64   2.59       -3.01  -2.76  -2.64  -2.59
    4.059   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   7.76   7.18   7.02        7.76   7.49   7.18   7.02
    4.286   0.00   8.73   8.08   7.90        8.73   8.42   8.08   7.90
    4.287   0.00   6.30   5.73   5.61        6.30   5.98   5.73   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 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    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
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Unit 2 Girder F Noncomposite Exterior Girder.STR
    5.294   0.00   5.41   4.93   4.82       -5.41  -5.14  -4.93  -4.82
    5.295   0.00   7.49   6.93   6.78       -7.49  -7.23  -6.93  -6.78
    5.3     0.00   7.44   6.88   6.73       -7.44  -7.18  -6.88  -6.73
    5.4     0.00   6.37   5.89   5.77       -6.37  -6.15  -5.89  -5.77
    5.5     0.00   5.31   4.91   4.81       -5.31  -5.12  -4.91  -4.81
    5.6     0.00   4.24   3.92   3.84       -4.24  -4.09  -3.92  -3.84
    5.7     0.00   3.19   2.95   2.89       -3.19  -3.08  -2.95  -2.89
    5.8     0.00   2.13   1.97   1.93       -2.13  -2.05  -1.97  -1.93
    5.9     0.00   1.08   1.00   0.98       -1.08  -1.04  -1.00  -0.98
    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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                                 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 

�
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                                  --- INPUT ECHO ---
    "2DBRIDGE I Girder"
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Unit 2 Girder F Fully Composite Exterior Girder.STR
    "ENGLISH"
    "Unit 2 Girder F South Approach"
    "LRFD v61"
    0
    5,"HL93",8,"0",0,0,0,0,0,0,0,0
    4000,150,6.5,2,2.5,490,3644,29000,8,24
    3,10,0,1.5,1.25,1.5,1.75
    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
�
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                                  --- 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
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    7,82.5,0,.375,36
    7,95,0,.375,36
    7,99.5,0,.375,36
    7,107,99999,.375,36
    1,7.5,72.5,72.5,0
    1,13,72.5,72.5,0
    1,91,72.5,72.5,0
    1,99,72.5,72.5,0
    2,7.5,18,2.749,36
    2,13,18,2.027,36
    2,91,18,1.305,36
    2,99,18,2.027,36
    3,7.5,18,2.749,36
    3,13,18,2.027,36
    3,91,18,1.305,36
    3,99,18,2.027,36
    4,99,4,15.333,0
    5,99,0,0,0
    6,99,0,0,0
    7,7.5,0,.375,36
    7,13,0,.375,36
    7,91,0,.375,36
    7,99,99999,.375,36
    1,7,72.5,72.5,0
    1,92.836,72.5,72.5,0
    1,99.836,72.5,72.5,0
    1,101.836,72.5,72.5,0
    1,109.836,72.5,72.5,0
    2,7,18,2.027,36
    2,92.836,18,1.305,36
    2,99.836,18,2.027,36
    2,101.836,18,2.749,36
    2,109.836,18,3.35,36
    3,7,18,2.027,36
    3,92.836,18,1.305,36
    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
�
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                                  --- 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
    1,15,72.5,72.5,0
    1,33.7188,72.5,72.5,0
    1,44.719,72.5,72.5,0
    1,85.719,72.5,72.5,0
    1,117.719,72.5,72.5,0
    2,7,18,3.35,36
    2,9,18,2.749,36
    2,15,18,2.027,36
    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
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    3,7,18,3.35,36
    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
�
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                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Default Unbraced Length =  25 
    Cb =  1 

    - Live Load Vehicle -

    HL-93 Loading
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                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE

             -----------SERVICE------------   ---------STRENGTH I--------  SERV II
             DC1    DC2     DW   LL+I   LL+I  TOTAL  TOTAL   DECK  REBAR   DECK TEN
    LOCA.                        (+)    (-)    (+)    (-)  STRESS  STRESS  STRESS
   ________________________________________________________________________________
    1.0      0.0    0.0    0.0    0.0    0.0    0.0    0.0   0.0    0.0     0.000
    1.1     -2.6    0.0    0.0   -2.1    0.7   -6.9   -2.1  -0.6    1.2     0.046
    1.131   -3.2    0.0    0.0   -2.5    0.9   -8.4   -2.4  -0.7    1.6     0.060
    1.131   -2.4    0.0    0.0   -2.3    0.7   -7.0   -1.8  -0.6    1.2     0.052
    1.2     -3.3    0.0    0.0   -3.2    1.0   -9.8   -2.4  -0.8    1.8     0.079
    1.206   -3.4    0.0    0.0   -3.3    1.0   -9.9   -2.4  -0.8    1.8     0.082
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Unit 2 Girder F Fully Composite Exterior Girder.STR
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    5.0    -7.0   25.1  0.28   -24.7          30.9   0.80  8.2.3.2 E1   34.2   0.55
    5.1    -6.3   25.1  0.25   -22.1          30.9   0.72  8.2.3.2 E1   34.2   0.49
    5.2    -5.5   25.1  0.22   -19.6          30.9   0.64  8.2.3.2 E1   34.2   0.43
    5.294  -4.8   25.1  0.19   -17.3          30.9   0.56  8.2.3.2 E1   34.2   0.38
    5.295  -6.7   25.1  0.27   -23.9          30.5   0.79  8.2.3.2 E1   34.2   0.53
    5.3    -6.6   25.1  0.26   -23.8          30.5   0.78  8.2.3.2 E1   34.2   0.53
    5.4    -5.7   25.1  0.23   -20.3          30.5   0.67  8.2.3.2 E1   34.2   0.45
    5.5    -4.7   25.1  0.19   -16.9          30.5   0.56  8.2.3.2 E1   34.2   0.37
    5.6    -3.7   25.1  0.15   -13.5          30.5   0.44  8.2.3.2 E1   34.2   0.30
    5.7    -2.8   25.1  0.11   -10.1          30.5   0.33  8.2.3.2 E1   34.2   0.22
    5.8    -1.8   25.1  0.07    -6.7          30.5   0.22  8.2.3.2 E1   34.2   0.15
    5.9    -0.9   25.1  0.04    -3.4          30.5   0.11  8.2.3.2 E1   34.2   0.07
    6.0     0.0   36.0  0.00     0.0          31.2   0.00  8.2.3.2 E1   34.2   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
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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     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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                             --- 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 is output as a negative number.
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                             --- 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
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Unit 2 Girder F Fully Composite Exterior Girder.STR
    3.909   2.28   2.32   2.05   2.01       -2.61  -2.44  -2.34  -2.30
    3.927   2.42   2.47   2.19   2.14       -2.76  -2.58  -2.48  -2.43
    3.927   2.01   2.09   1.82   1.78       -2.31  -2.12  -2.04  -2.00
    4.0     2.50   2.59   2.26   2.21       -2.82  -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.
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                             --- 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     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        7.05   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        5.77   5.54   5.35   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.
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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    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   5.94   5.38   5.25       -6.74  -6.43  -6.18  -6.05
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Unit 2 Girder F Fully Composite Exterior Girder.STR
    5.2     5.29   5.28   4.77   4.66       -5.99  -5.71  -5.49  -5.37
    5.294   4.67   4.66   4.22   4.12       -5.29  -5.04  -4.84  -4.75
    5.295   6.44   6.31   5.80   5.67       -7.25  -7.02  -6.75  -6.61
    5.3     6.39   6.27   5.77   5.63       -7.21  -6.97  -6.70  -6.57
    5.4     5.48   5.38   4.95   4.83       -6.18  -5.98  -5.75  -5.64
    5.5     4.56   4.48   4.12   4.02       -5.15  -4.98  -4.79  -4.69
    5.6     3.65   3.58   3.29   3.22       -4.12  -3.99  -3.83  -3.76
    5.7     2.74   2.69   2.47   2.42       -3.09  -2.99  -2.88  -2.82
    5.8     1.83   1.80   1.65   1.61       -2.06  -2.00  -1.92  -1.88
    5.9     0.92   0.90   0.83   0.81       -1.05  -1.02  -0.98  -0.96
    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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Broadway Bridge Fatigue Details 

 

North Approach 

Fatigue Details of Concern 

• Top and bottom flange welded cover plate terminations  

 

• Webs of stiffeners welded to webs of girders. Top and bottom flange are close-fit.  

 

  

I-1



 

North Approach Continued

• Terminations of weld access holes and rivets in bottom flange at bend points 

• Bearing Shelf Supports

North Approach Continued

Terminations of weld access holes and rivets in bottom flange at bend points 

Bearing Shelf Supports

North Approach Continued 

Terminations of weld access holes and rivets in bottom flange at bend points 

Bearing Shelf Supports  

Terminations of weld access holes and rivets in bottom flange at bend points Terminations of weld access holes and rivets in bottom flange at bend points Terminations of weld access holes and rivets in bottom flange at bend points Terminations of weld access holes and rivets in bottom flange at bend points Terminations of weld access holes and rivets in bottom flange at bend points  

 

 

 

I-2



 

North Approach Continued 

• Transverse welds at girder splices  

 

• Miscellaneous open holes in girders from past attachments (P1010233) 
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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

                               STRESS OUTPUT
                               _____________

                      Title: A4649 North Approach Girder A Exterior
                      Input Filename:  Girder A Noncomposite Alt Run w variable 
girder spacing
                      Output Filename: Girder A Noncomposite Alt Run w variable 
girder spacing.STR
                      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 ---
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Girder A Noncomposite Alt Run w variable girder spacing.STR
    "2DBRIDGE I Girder"
    "ENGLISH"
    "A4649 North Approach Girder A Exterior"
    "LRFD v61"
    0
    3,"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
    1.25,1.5,1.8,1.33,1,1
    1.25,1.5,1.6
    1.3,1.3,1
    1,2,4,0,1.423,1.423,2,0
    68.458,0,0
    0,0,0,0,0
    71.786,0,0
    0,0,0,0,0
    71.1,0,0
    0,0,0,0,0
    0
    0
    0
    0
    1,6,34.02,34.02,0
    1,52,34.02,34.02,0
    1,63.958,34.02,34.02,0
    1,68.458,34.02,34.02,0
    2,6,12,.94,36
    2,52,12,1.635,36
    2,63.958,12,.94,36
    2,68.458,12,1.635,36
    3,6,12,.94,36
    3,52,12,1.635,36
    3,63.958,12,.94,36
    3,68.458,12,1.635,36
    4,0,4,6.667,0
    4,54.339,4,8.417,0
    4,68.458,4,9.542,0
    5,0,0,0,0
    5,54.339,0,0,0
    5,68.458,0,0,0
    6,0,0,0,0
    6,54.339,0,0,0
    6,68.458,0,0,0
    7,6,0,.625,36
    7,52,0,.625,36
    7,63.958,0,.625,36
�
     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
    3,71.786,12,1.635,36
    4,0,4,4.771,0
    4,57.734,4,7.167,0
    4,71.786,4,7.406,0
    5,0,0,0,0
    5,57.734,0,0,0
    5,71.786,0,0,0
    6,0,0,0,0
    6,57.734,0,0,0
    6,71.786,0,0,0
    7,4.5,0,.625,36
    7,67.286,0,.625,36
    7,71.786,99999,.625,36
    1,4.5,34.02,34.02,0
    1,18.099,34.02,34.02,0
    1,65.099,34.02,34.02,0
    1,71.1,34.02,34.02,0
    2,4.5,12,1.635,36
    2,18.099,12,.94,36
    2,65.099,12,1.75,36
    2,71.1,12,.94,36
    3,4.5,12,1.635,36
    3,18.099,12,.94,36
    3,65.099,12,1.75,36
    3,71.1,12,.94,36
    4,0,4,7.406,0
    4,71.1,4,8.417,0
    5,0,0,0,0
    5,71.1,0,0,0
    6,0,0,0,0
    6,71.1,0,0,0
    7,4.5,0,.625,36
    7,18.099,0,.625,36
    7,65.099,0,.625,36
    7,71.1,99999,.625,36
�
     A4649 North Approach Girder A Exterior  02-13-2017  15:46:12  STLBRIDGE LRFD 
Page  3
                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Cb = Calculated by Program

    SPAN No.       DIAPHRAGM SPACING, (ft)
     __________________________________________

       1      18.078, 18.078, 18.182, 14.12
       2      18.11, 19.813, 19.813, 14.05
       3      18.031, 18.031, 18.031, 17.007

    - Live Load Vehicle -

    HL-93 Loading
�
    A4649 North Approach Girder A Exterior02-13-2017  15:46:12  Page  4

                                 --- STRESS REPORT ---
                                        (LRFD)

Page 3
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Girder A Noncomposite Alt Run w variable girder spacing.STR

            ---STRENGTH IV--  -----------STRENGTH I------------         -SERVICE II-
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    3.0    -7.4   36.0  0.20   -30.5          36.0   0.85  8.2.3.2      28.8   0.80
    3.063  -4.6   36.0  0.13   -22.2          36.0   0.62  8.2.3.2      28.8   0.58
    3.063  -7.1   36.0  0.20   -34.7          36.0   0.96  8.2.3.2      28.8   0.91
    3.1    -4.6   36.0  0.13   -27.2          36.0   0.76  8.2.3.2      28.8   0.71
    3.2     1.0   36.0  0.03    21.0          36.0   0.58  8.1.3.1      28.8   0.54
    3.254   3.5   36.0  0.10    29.6          36.0   0.82  8.1.3.1      28.8   0.77
    3.255   2.1   36.0  0.06    17.9          36.0   0.50  8.1.3.1      28.8   0.47
    3.3     3.3   36.0  0.09    22.2          36.0   0.62  8.1.3.1      28.8   0.58
    3.4     5.2   36.0  0.15    29.0          36.0   0.80  8.1.3.1      28.8   0.76
    3.5     6.4   36.0  0.18    32.4          36.0   0.90  8.1.3.1      28.8   0.85
    3.6     6.7   36.0  0.19    33.0          36.0   0.92  8.1.3.1      28.8   0.86
    3.7     6.2   36.0  0.17    30.4          36.0   0.84  8.1.3.1      28.8   0.79
    3.8     5.0   36.0  0.14    24.6          36.0   0.68  8.1.3.1      28.8   0.64
    3.9     2.9   36.0  0.08    15.8          36.0   0.44  8.1.3.1      28.8   0.41
    3.915   2.4   36.0  0.07    13.4          36.0   0.37  8.1.3.1      28.8   0.35
    3.916   4.0   36.0  0.11    22.1          36.0   0.61  8.1.3.1      28.8   0.58
    4.0     0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.2      28.8   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
    A4649 North Approach Girder A Exterior02-13-2017  15:46:12  Page  10 

                             --- 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
    1.087   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 is output as a negative number.
�
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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    4T     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 ---
 

    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   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  14.19  11.47  10.49       14.19  13.45  11.47  10.49
    3.254   0.00  16.36  13.22  12.08       16.36  15.50  13.22  12.08
    3.255   0.00   9.88   7.64   6.98        9.88   8.95   7.64   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
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Girder A Noncomposite Alt Run w variable girder spacing.STR
    Note: For locations which do not experience tensile stresses
          the fatigue stress range is output as a negative number.
�
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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 
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                                  --- INPUT ECHO ---
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Girder A Fully Composite Alt Run w variable girder spacing.STR
    "2DBRIDGE I Girder"
    "ENGLISH"
    "A4649 North Approach Girder A Exterior"
    "LRFD v61"
    0
    3,"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
    0,0,0
    1,1,1.3
    0,0,1.5
    1.25,1.5,1.75
    1.25,1.5,1.8,1.33,1,1
    1.25,1.5,1.6
    1.3,1.3,1
    1,2,4,0,1.423,1.423,2,0
    68.458,0,0
    0,0,0,0,0
    71.786,0,0
    0,0,0,0,0
    71.1,0,0
    0,0,0,0,0
    0
    0
    0
    0
    1,6,34.02,34.02,0
    1,52,34.02,34.02,0
    1,63.958,34.02,34.02,0
    1,68.458,34.02,34.02,0
    2,6,12,.94,36
    2,52,12,1.635,36
    2,63.958,12,.94,36
    2,68.458,12,1.635,36
    3,6,12,.94,36
    3,52,12,1.635,36
    3,63.958,12,.94,36
    3,68.458,12,1.635,36
    4,0,4,6.667,0
    4,54.339,4,8.417,0
    4,68.458,4,9.542,0
    5,0,0,0,0
    5,54.339,0,0,0
    5,68.458,0,0,0
    6,0,0,0,0
    6,54.339,0,0,0
    6,68.458,0,0,0
    7,6,0,.625,36
    7,52,0,.625,36
    7,63.958,0,.625,36
�
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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
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Girder A Fully Composite Alt Run w variable girder spacing.STR
    3,71.786,12,1.635,36
    4,0,4,4.771,0
    4,57.734,4,7.167,0
    4,71.786,4,7.406,0
    5,0,0,0,0
    5,57.734,0,0,0
    5,71.786,0,0,0
    6,0,0,0,0
    6,57.734,0,0,0
    6,71.786,0,0,0
    7,4.5,0,.625,36
    7,67.286,0,.625,36
    7,71.786,99999,.625,36
    1,4.5,34.02,34.02,0
    1,18.099,34.02,34.02,0
    1,65.099,34.02,34.02,0
    1,71.1,34.02,34.02,0
    2,4.5,12,1.635,36
    2,18.099,12,.94,36
    2,65.099,12,1.75,36
    2,71.1,12,.94,36
    3,4.5,12,1.635,36
    3,18.099,12,.94,36
    3,65.099,12,1.75,36
    3,71.1,12,.94,36
    4,0,4,7.406,0
    4,71.1,4,8.417,0
    5,0,0,0,0
    5,71.1,0,0,0
    6,0,0,0,0
    6,71.1,0,0,0
    7,4.5,0,.625,36
    7,18.099,0,.625,36
    7,65.099,0,.625,36
    7,71.1,99999,.625,36
�
     A4649 North Approach Girder A Exterior  02-13-2017  15:48:58  STLBRIDGE LRFD 
Page  3
                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Cb = Calculated by Program

    SPAN No.       DIAPHRAGM SPACING, (ft)
     __________________________________________

       1      18.078, 18.078, 18.182, 14.12
       2      18.11, 19.813, 19.813, 14.05
       3      18.031, 18.031, 18.031, 17.007

    - Live Load Vehicle -

    HL-93 Loading
�
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                                 --- STRESS REPORT ---
                                        (LRFD)
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Girder A Fully Composite Alt Run w variable girder spacing.STR

            ---STRENGTH IV--  -----------STRENGTH I------------         -SERVICE II-
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    3.0    -7.4   36.0  0.20   -30.8          36.0   0.86  8.2.3.2      34.2   0.68
    3.063  -4.6   36.0  0.13   -22.5          36.0   0.62  8.2.3.2      34.2   0.50
    3.063  -7.1   36.0  0.20   -35.1          36.0   0.98  8.2.3.2      34.2   0.77
    3.1    -4.6   36.0  0.13   -27.6          36.0   0.77  8.2.3.2      34.2   0.61
    3.2     1.0   36.0  0.03   -16.9          36.0   0.47  8.2.3.2      34.2   0.37
    3.254   3.5   36.0  0.10    22.9    2469         0.48  7.1.2.3      34.2   0.50
    3.255   2.1   36.0  0.06    15.1    3556         0.34  7.1.2.2      34.2   0.33
    3.3     3.3   36.0  0.09    18.9    3557         0.42  7.1.2.2      34.2   0.42
    3.4     5.2   36.0  0.15    24.9    3560         0.55  7.1.2.2      34.2   0.55
    3.5     6.4   36.0  0.18    28.0    3563         0.62  7.1.2.2      34.2   0.62
    3.6     6.7   36.0  0.19    28.6    3566         0.63  7.1.2.2      34.2   0.63
    3.7     6.2   36.0  0.17    26.4    3569         0.58  7.1.2.2      34.2   0.58
    3.8     5.0   36.0  0.14    21.3    3573         0.47  7.1.2.2      34.2   0.47
    3.9     2.9   36.0  0.08    13.3    3576         0.29  7.1.2.2      34.2   0.29
    3.915   2.4   36.0  0.07    11.3    3576         0.25  7.1.2.2      34.2   0.25
    3.916   4.0   36.0  0.11    17.2    2473         0.36  7.1.2.3      34.2   0.38
    4.0     0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.2      34.2   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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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     6T 
    _______________________________________________________________________
    1.0     0.00   0.00   0.00   0.00        0.00   0.00   0.00   0.00
    1.087  -2.56  -2.33  -1.57  -1.29        5.60   5.39   4.84   4.56
    1.088  -2.00  -1.94  -1.30  -1.10        3.87   3.61   3.22   3.03
    1.1    -2.28  -2.21  -1.48  -1.25        4.41   4.12   3.67   3.45
    1.2    -3.89  -3.78  -2.54  -2.17        7.40   6.91   6.16   5.78
    1.3    -5.04  -4.90  -3.31  -2.83        9.40   8.77   7.81   7.33
    1.4    -5.78  -5.63  -3.84  -3.30       10.47   9.76   8.68   8.14
    1.5    -6.10  -5.94  -4.11  -3.56       10.53   9.80   8.70   8.15
    1.6    -6.56  -6.39  -4.47  -3.89       10.91  10.16   9.00   8.42
    1.7     6.51   6.35   4.53   3.98       10.08   9.36   8.26   7.71
    1.759   6.23   6.08   4.41   3.91        8.98   8.32   7.31   6.80
    1.760   9.20   8.55   6.45   5.68       13.40  12.83  11.30  10.54
    1.8     9.08   8.47   6.47   5.75       12.36  11.81  10.36   9.64
    1.9     9.55   8.97   7.07   6.38      -10.84 -10.32  -8.94  -8.25
    1.934  10.01   9.41   7.44   6.72      -11.13 -10.59  -9.16  -8.45
    1.934   6.36   6.23   4.73   4.28       -7.26  -6.67  -5.76  -5.31
    2.0     6.87   6.73   5.14   4.66       -7.60  -6.97  -6.01  -5.53

    Note: For locations which do not experience tensile stresses
          the fatigue stress range is 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

     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   9.19   7.28   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   6.30   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.
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                             --- 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     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       12.06  11.53  10.11   9.40
    3.254   9.14   8.49   6.37   5.60       13.66  13.08  11.54  10.76
    3.255   5.95   5.86   4.21   3.72        8.70   8.02   7.05   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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Girder A Fully Composite Alt Run w variable girder spacing.STR
    Note: For locations which do not experience tensile stresses
          the fatigue stress range is 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 Filename:  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"
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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
    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
    7,1,4,0,0,0,1,0
    70.76,0,0
    0,0,0,0,0
    70.406,0,0
    0,0,0,0,0
    0
    0
    0
    0
    1,14,34.02,34.02,0
    1,42,34.02,34.02,0
    1,66.26,34.02,34.02,0
    1,70.76,34.02,34.02,0
    2,14,12,.94,36
    2,42,12,1.19,36
    2,66.26,12,.94,36
    2,70.76,12,1.75,36
    3,14,12,.94,36
    3,42,12,1.19,36
    3,66.26,12,.94,36
    3,70.76,12,1.75,36
    4,0,4.771,4.771,0
    4,56.823,7.167,7.167,0
    4,70.76,7.406,7.406,0
    5,0,0,0,0
    5,56.823,0,0,0
    5,70.76,0,0,0
    6,0,0,0,0
    6,56.823,0,0,0
    6,70.76,0,0,0
    7,14,0,.625,36
    7,42,0,.625,36
    7,66.26,0,.625,36
    7,70.76,99999,.625,36
    1,4.5,34.02,34.02,0
�
     A4649 Broadway Girder B North Approach  02-13-2017  15:52:04  STLBRIDGE LRFD 
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
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GIRDER B NONCOMPOSITE 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  15:52:04  STLBRIDGE LRFD 
Page  3
                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Cb = Calculated by Program

    SPAN No.       DIAPHRAGM SPACING, (ft)
     __________________________________________

       1      17.615, 19.604, 19.604, 13.937
       2      18.016, 18.016, 18.016, 16.358

    - Live Load Vehicle -

    HL-93 Loading
�
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                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE

             -----------SERVICE------------   ---------STRENGTH I--------  SERV II
             DC1    DC2     DW   LL+I   LL+I  TOTAL  TOTAL   DECK  REBAR   DECK TEN
    LOCA.                        (+)    (-)    (+)    (-)  STRESS  STRESS  STRESS
   ________________________________________________________________________________
    1.0      0.0    0.0    0.0    0.0    0.0    0.0    0.0   0.0    0.0         0
    1.1     -2.5    0.0    0.0   -8.3    1.2  -17.6   -1.0   0.0    0.0         0
    1.198   -4.2    0.0    0.0  -14.3    2.4  -30.3   -1.0   0.0    0.0         0
    1.198   -3.5    0.0    0.0  -11.9    2.0  -25.3   -0.8   0.0    0.0         0
    1.2     -3.5    0.0    0.0  -12.0    2.0  -25.5   -0.8   0.0    0.0         0
    1.3     -4.4    0.0    0.0  -15.2    3.1  -32.0   -0.1   0.0    0.0         0
    1.4     -4.5    0.0    0.0  -16.6    4.1  -34.8    1.5   0.0    0.0         0
    1.5     -4.0    0.0    0.0  -16.3    5.1  -33.5    3.9   0.0    0.0         0
    1.593   -2.9    0.0    0.0  -14.8    6.1  -29.6    7.0   0.0    0.0         0
    1.594   -3.5    0.0    0.0  -17.8    7.3  -35.5    8.4   0.0    0.0         0
    1.6     -3.4    0.0    0.0  -17.7    7.4  -35.2    8.6   0.0    0.0         0
    1.7     -1.1    0.0    0.0  -13.6    8.6  -25.2   13.7   0.0    0.0         0
    1.8      2.1    0.0    0.0   -7.8    9.9  -11.1   19.9   0.0    0.0         0
    1.9      6.2    0.0    0.0   -3.5   15.5    1.7   35.0   0.0    0.0         0
    1.936    8.0    0.0    0.0   -2.2   17.6    6.2   40.8   0.0    0.0         0
    1.937    4.9    0.0    0.0   -1.3   10.6    3.8   24.6   0.0    0.0         0
    2.0      6.8    0.0    0.0    0.0   12.7    8.5   30.8   0.0    0.0         0
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GIRDER B NONCOMPOSITE VARIED SPACING.STR
    2.1    -8.4   36.0  0.23   -30.4          36.0   0.84  8.2.3.2      28.8   0.80
    2.2    -1.3   36.0  0.04   -20.5          36.0   0.57  8.2.3.2      28.8   0.53
    2.275   3.0   36.0  0.08    31.8          36.0   0.88  8.1.3.1      28.8   0.83
    2.276   1.8   36.0  0.05    19.2          36.0   0.53  8.1.3.1      28.8   0.50
    2.3     2.6   36.0  0.07    21.8          36.0   0.61  8.1.3.1      28.8   0.57
    2.4     5.1   36.0  0.14    29.1          36.0   0.81  8.1.3.1      28.8   0.76
    2.5     6.7   36.0  0.19    33.1          36.0   0.92  8.1.3.1      28.8   0.87
    2.6     7.3   36.0  0.20    33.9          36.0   0.94  8.1.3.1      28.8   0.89
    2.7     6.9   36.0  0.19    31.4          36.0   0.87  8.1.3.1      28.8   0.82
    2.8     5.6   36.0  0.16    25.5          36.0   0.71  8.1.3.1      28.8   0.67
    2.9     3.3   36.0  0.09    14.6          36.0   0.41  8.1.3.1      28.8   0.38
    2.929   2.3   36.0  0.07    10.4          36.0   0.29  8.1.3.1      28.8   0.27
    2.929   3.9   36.0  0.11    17.2          36.0   0.48  8.1.3.1      28.8   0.45
    3.0     0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.2      28.8   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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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     6T 
    _______________________________________________________________________
    1.0     0.00   0.00   0.00   0.00        0.00   0.00   0.00   0.00
    1.1     0.00  -4.91  -3.97  -3.63        4.91   4.65   3.97   3.63
    1.198   0.00  -8.37  -6.77  -6.18        8.37   7.93   6.77   6.18
    1.198   0.00  -6.97  -5.56  -5.08        6.97   6.51   5.56   5.08
    1.2     0.00  -7.03  -5.60  -5.12        7.03   6.57   5.60   5.12
    1.3     0.00  -9.04  -7.21  -6.59        9.04   8.45   7.21   6.59
    1.4     0.00 -10.06  -8.02  -7.33       10.06   9.41   8.02   7.33
    1.5     0.00  10.06   8.02   7.33       10.06   9.41   8.02   7.33
    1.593   0.00  10.18   8.11   7.41       10.18   9.51   8.11   7.41
    1.594   0.00  12.24   9.89   9.04       12.24  11.59   9.89   9.04
    1.6     0.00  12.24   9.90   9.04       12.24  11.60   9.90   9.04
    1.7     0.00  11.05   8.93   8.16       11.05  10.47   8.93   8.16
    1.8     0.00   8.81   7.12   6.51        8.81   8.35   7.12   6.51
    1.9     0.00   8.20   6.63   6.06       -8.20  -7.77  -6.63  -6.06
    1.936   0.00   7.81   6.31   5.77       -7.81  -7.40  -6.31  -5.77
    1.937   0.00   4.71   3.64   3.33       -4.71  -4.27  -3.64  -3.33
    2.0     0.00   4.29   3.32   3.03       -4.29  -3.89  -3.32  -3.03

    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  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 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  10.91   8.82   8.06       10.91  10.34   8.82   8.06
    2.275   0.00  13.17  10.65   9.73       13.17  12.48  10.65   9.73
    2.276   0.00   7.95   6.15   5.62        7.95   7.21   6.15   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 is output as a negative number.
�
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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"
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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
    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
    7,1,4,0,0,0,1,0
    70.76,0,0
    0,0,0,0,0
    70.406,0,0
    0,0,0,0,0
    0
    0
    0
    0
    1,14,34.02,34.02,0
    1,42,34.02,34.02,0
    1,66.26,34.02,34.02,0
    1,70.76,34.02,34.02,0
    2,14,12,.94,36
    2,42,12,1.19,36
    2,66.26,12,.94,36
    2,70.76,12,1.75,36
    3,14,12,.94,36
    3,42,12,1.19,36
    3,66.26,12,.94,36
    3,70.76,12,1.75,36
    4,0,4.771,4.771,0
    4,56.823,7.167,7.167,0
    4,70.76,7.406,7.406,0
    5,0,0,0,0
    5,56.823,0,0,0
    5,70.76,0,0,0
    6,0,0,0,0
    6,56.823,0,0,0
    6,70.76,0,0,0
    7,14,0,.625,36
    7,42,0,.625,36
    7,66.26,0,.625,36
    7,70.76,99999,.625,36
    1,4.5,34.02,34.02,0
�
     A4649 Broadway Girder B North Approach  02-13-2017  15:54:11  STLBRIDGE LRFD 
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
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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
�
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Page  3
                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Cb = Calculated by Program

    SPAN No.       DIAPHRAGM SPACING, (ft)
     __________________________________________

       1      17.615, 19.604, 19.604, 13.937
       2      18.016, 18.016, 18.016, 16.358

    - Live Load Vehicle -

    HL-93 Loading
�
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                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE

             -----------SERVICE------------   ---------STRENGTH I--------  SERV II
             DC1    DC2     DW   LL+I   LL+I  TOTAL  TOTAL   DECK  REBAR   DECK TEN
    LOCA.                        (+)    (-)    (+)    (-)  STRESS  STRESS  STRESS
   ________________________________________________________________________________
    1.0      0.0    0.0    0.0    0.0    0.0    0.0    0.0   0.0    0.0     0.000
    1.1     -2.5    0.0    0.0   -2.2    1.3   -7.0   -0.9  -0.8    2.4     0.086
    1.198   -4.2    0.0    0.0   -3.7    2.5  -11.6   -0.8  -1.3    4.7     0.164
    1.198   -3.5    0.0    0.0   -3.6    2.1  -10.6   -0.7  -1.2    3.9     0.152
    1.2     -3.5    0.0    0.0   -3.6    2.1  -10.7   -0.7  -1.2    3.9     0.153
    1.3     -4.4    0.0    0.0   -4.3    3.2  -13.0    0.1  -1.4    5.8     0.222
    1.4     -4.5    0.0    0.0   -4.6    4.2  -13.7    1.7  -1.5    7.8     0.287
    1.5     -4.0    0.0    0.0   -4.3    5.3  -12.6    4.3  -1.4    9.7     0.350
    1.593   -2.9    0.0    0.0   -3.8    6.3  -10.3    7.4  -1.3   11.5     0.404
    1.594   -3.5    0.0    0.0   -3.8    7.6  -11.1    8.9  -1.4   14.1     0.436
    1.6     -3.4    0.0    0.0   -3.8    7.7  -10.9    9.1  -1.4   14.2     0.440
    1.7     -1.1    0.0    0.0   -2.8    9.0   -6.3   14.3  -1.0   16.6     0.498
    1.8      2.1    0.0    0.0   -1.6   10.2   -0.1   20.6  -0.6   19.0     0.553
    1.9      6.2    0.0    0.0   -0.7   15.4    6.6   34.6  -0.2   28.5     0.821
    1.936    8.0    0.0    0.0   -0.4   17.6    9.3   40.8  -0.2   32.6     0.936
    1.937    4.9    0.0    0.0   -0.4   10.6    5.4   24.7  -0.1   18.8     0.757
    2.0      6.8    0.0    0.0    0.0   13.0    8.5   31.2   0.0   23.0     0.920
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GIRDER B FULLY COMPOSITE VARIED SPACING.STR
    2.1    -8.4   36.0  0.23   -30.8          36.0   0.86  8.2.3.2      34.2   0.68
    2.2    -1.3   36.0  0.04   -20.4          36.0   0.57  8.2.3.2      34.2   0.44
    2.275   3.0   36.0  0.08    24.2    2528         0.51  7.1.2.3      34.2   0.53
    2.276   1.8   36.0  0.05    16.0    3666         0.35  7.1.2.2      34.2   0.35
    2.3     2.6   36.0  0.07    18.3    3668         0.40  7.1.2.2      34.2   0.40
    2.4     5.1   36.0  0.14    24.7    3673         0.54  7.1.2.2      34.2   0.54
    2.5     6.7   36.0  0.19    28.3    3679         0.61  7.1.2.2      34.2   0.62
    2.6     7.3   36.0  0.20    29.1    3685         0.63  7.1.2.2      34.2   0.64
    2.7     6.9   36.0  0.19    27.0    3691         0.58  7.1.2.2      34.2   0.60
    2.8     5.6   36.0  0.16    21.9    3696         0.47  7.1.2.2      34.2   0.48
    2.9     3.3   36.0  0.09    12.7    3702         0.27  7.1.2.2      34.2   0.28
    2.929   2.3   36.0  0.07     9.0    3704         0.19  7.1.2.2      34.2   0.20
    2.929   3.9   36.0  0.11    13.8    2528         0.28  7.1.2.3      34.2   0.31
    3.0     0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.2      34.2   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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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     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.
�
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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-----  
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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   4.13   3.14   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        9.43   9.01   7.91   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        7.03   6.50   5.74   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 is output as a negative number.
�
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Southbound North Approach 

 

• Top and Bottom Flange Welded Cover Plate Terminations

 

• Webs of Stiffeners Welded to Webs 

Southbound North Approach 

Top and Bottom Flange Welded Cover Plate Terminations

Webs of Stiffeners Welded to Webs 

Southbound North Approach  

Top and Bottom Flange Welded Cover Plate Terminations

Webs of Stiffeners Welded to Webs 

Broadway Bridge Fatigue 

Top and Bottom Flange Welded Cover Plate Terminations

Webs of Stiffeners Welded to Webs of Girders 

Broadway Bridge Fatigue 

Top and Bottom Flange Welded Cover Plate Terminations

of Girders  

Broadway Bridge Fatigue Details 

Top and Bottom Flange Welded Cover Plate Terminations (DSCF1109)(DSCF1109) 
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Southbound North Approach Continued 

• Prematurely terminated flanges at hinge locations

 

• Bolts at field splices

Southbound North Approach Continued 

Prematurely terminated flanges at hinge locations

Bolts at field splices

Southbound North Approach Continued 

Prematurely terminated flanges at hinge locations

Bolts at field splices  

Southbound North Approach Continued  

Prematurely terminated flanges at hinge locationsPrematurely terminated flanges at hinge locations   
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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) 

 

 

J-3



 

Southbound North Approach Continued 
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Southbound North Approach Continued

• Floor

• Transverse w

 

 

 

Southbound North Approach Continued

Floorbeam connections at bend point

Transverse welds at girder splices

Southbound North Approach Continued

beam connections at bend point

elds at girder splices

Southbound North Approach Continued 

beam connections at bend points 

elds at girder splices  
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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 
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                                  --- INPUT ECHO ---
    "2DBRIDGE I 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
    0,0,0
    1,1,1.3
    0,0,1.5
    1.25,1.5,1.75
    1.25,1.5,1.8,1.33,1,1
    1.25,1.5,1.6
    1.3,1.3,1
    2,2,3,0,0,0,-.5,0
    38.182,0,0
    2.12,2.12,1.56,1.56,2.12
    47.047,0,0
    2.12,2.12,1.56,1.56,2.12
    47,0,0
    2.12,2.12,1.56,1.56,2.12
    6.5,0,0
    2.12,2.12,1.56,1.56,2.12
    16
    1,10.391,1.57
    1,19.37,1.57
    1,28.734,1.57
    1,38.182,1.57
    2,9.5,1.57
    2,19.042,1.57
    2,28.224,1.57
    2,37.51,1.57
    2,47.047,1.57
    3,9.417,1.57
    3,18.813,1.57
    3,28.208,1.57
    3,37.604,1.57
    3,47,1.57
    4,2.188,1.57
    4,5.375,1.57
    0
    0
    0
    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 ---

                                 - DIAPHRAGM SPACING - 

    Cb = Calculated by Program

    SPAN No.       DIAPHRAGM SPACING, (ft)
     __________________________________________

       1      10.391, 8.979, 9.364, 9.448
       2      9.5, 9.542, 9.182, 9.286, 9.537
       3      9.417, 9.396, 9.395, 9.396, 9.396
       4      2.19, 3.19, 1.12

    - Live Load Vehicle -

    HL-93 Loading
�
    Broadway A4646 West Girder Unit 1     02-13-2017  14:03:29  Page  4
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Broadway A4646 Fatigue Unit 1 Noncomposite.STR

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
    Broadway A4646 West Girder Unit 1     02-13-2017  14:03:30  Page  11

                                 --- STRESS REPORT ---
                                         (LRFD)

    All Units: ksi

    SPAN  4 -  TOP FLANGE

            ---STRENGTH IV--  -----------STRENGTH I------------         -SERVICE II-
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    4.0     7.2   36.0  0.20    31.1          36.0   0.86  8.1.3.1      28.8   0.82
    4.1     6.4   36.0  0.18    27.8          36.0   0.77  8.1.3.1      28.8   0.73
    4.2     5.6   36.0  0.16    24.6          36.0   0.68  8.1.3.1      28.8   0.65
    4.3     4.8   36.0  0.13    21.4          36.0   0.60  8.1.3.1      28.8   0.56
    4.4     4.1   36.0  0.11    18.3          36.0   0.51  8.1.3.1      28.8   0.48
    4.5     3.3   36.0  0.09    15.2          36.0   0.42  8.1.3.1      28.8   0.40
    4.6     2.6   36.0  0.07    12.1          36.0   0.34  8.1.3.1      28.8   0.32
    4.7     1.9   36.0  0.05     9.1          36.0   0.25  8.1.3.1      28.8   0.24
    4.8     1.2   36.0  0.03     6.0          36.0   0.17  8.1.3.1      28.8   0.16
    4.9     0.6   36.0  0.02     3.0          36.0   0.08  8.1.3.1      28.8   0.08
    5.0     0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.1      28.8   0.00

    SPAN  4 -  BOTTOM FLANGE

            ---STRENGTH IV--  -----------STRENGTH I------------         -SERVICE II-
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    4.0    -7.2   36.0  0.20   -31.1          36.0   0.86  8.2.3.1      28.8   0.82
    4.1    -6.4   36.0  0.18   -27.8          36.0   0.77  8.2.3.1      28.8   0.73
    4.2    -5.6   36.0  0.16   -24.6          36.0   0.68  8.2.3.1      28.8   0.65
    4.3    -4.8   36.0  0.13   -21.4          36.0   0.60  8.2.3.1      28.8   0.56
    4.4    -4.1   36.0  0.11   -18.3          36.0   0.51  8.2.3.1      28.8   0.48
    4.5    -3.3   36.0  0.09   -15.2          36.0   0.42  8.2.3.1      28.8   0.40
    4.6    -2.6   36.0  0.07   -12.1          36.0   0.34  8.2.3.1      28.8   0.32
    4.7    -1.9   36.0  0.05    -9.1          36.0   0.25  8.2.3.1      28.8   0.24
    4.8    -1.2   36.0  0.03    -6.0          36.0   0.17  8.2.3.1      28.8   0.16
    4.9    -0.6   36.0  0.02    -3.0          36.0   0.08  8.2.3.1      28.8   0.08
    5.0     0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.1      28.8   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
    Broadway A4646 West Girder Unit 1     02-13-2017  14:03:30  Page  12 

                             --- FATIGUE REPORT ---
 

    All Units: ksi
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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   0.00
    1.1     0.00  -4.11  -3.29  -2.99        4.11   3.88   3.29   2.99
    1.2     0.00  -7.11  -5.68  -5.17        7.11   6.71   5.68   5.17
    1.3     0.00  -9.10  -7.27  -6.61        9.10   8.59   7.27   6.61
    1.4     0.00 -10.08  -8.05  -7.32       10.08   9.51   8.05   7.32
    1.5     0.00  10.31   8.24   7.50       10.31   9.73   8.24   7.50
    1.6     0.00  10.08   8.05   7.32       10.08   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 is output as a negative number.
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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-----  
    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 is output as a negative number.
�
    Broadway A4646 West Girder Unit 1     02-13-2017  14:03:30  Page  14 

Page 11

J-23

mdierks
Text Box
Max stress range, top & bottom flange@ Ext: 10.31 ksi

mdierks
Rectangle

mdierks
Rectangle



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    4T     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.
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                             --- 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   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.
�

Page 12

J-24



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 I Girder"
    "ENGLISH"
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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
    0,0,0
    1,1,1.3
    0,0,1.5
    1.25,1.5,1.75
    1.25,1.5,1.8,1.33,1,1
    1.25,1.5,1.6
    1.3,1.3,1
    2,2,3,0,0,0,-.5,0
    38.182,0,0
    2.12,2.12,1.56,1.56,2.12
    47.047,0,0
    2.12,2.12,1.56,1.56,2.12
    47,0,0
    2.12,2.12,1.56,1.56,2.12
    6.5,0,0
    2.12,2.12,1.56,1.56,2.12
    16
    1,10.391,1.57
    1,19.37,1.57
    1,28.734,1.57
    1,38.182,1.57
    2,9.5,1.57
    2,19.042,1.57
    2,28.224,1.57
    2,37.51,1.57
    2,47.047,1.57
    3,9.417,1.57
    3,18.813,1.57
    3,28.208,1.57
    3,37.604,1.57
    3,47,1.57
    4,2.188,1.57
    4,5.375,1.57
    0
    0
    0
    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
�
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                                  --- 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
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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
�
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                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Cb = Calculated by Program

    SPAN No.       DIAPHRAGM SPACING, (ft)
     __________________________________________

       1      10.391, 8.979, 9.364, 9.448
       2      9.5, 9.542, 9.182, 9.286, 9.537
       3      9.417, 9.396, 9.395, 9.396, 9.396
       4      2.19, 3.19, 1.12

    - Live Load Vehicle -

    HL-93 Loading
�
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Broadway A4646 Fatigue Unit 1 Fully Composite.STR

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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                                 --- STRESS REPORT ---
                                         (LRFD)

    All Units: ksi

    SPAN  4 -  TOP FLANGE

            ---STRENGTH IV--  -----------STRENGTH I------------         -SERVICE II-
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    4.0     7.2   36.0  0.20    31.1          36.0   0.86  8.1.3.1      34.2   0.69
    4.1     6.4   36.0  0.18    27.8          36.0   0.77  8.1.3.1      34.2   0.62
    4.2     5.6   36.0  0.16    24.6          36.0   0.68  8.1.3.1      34.2   0.55
    4.3     4.8   36.0  0.13    21.5          36.0   0.60  8.1.3.1      34.2   0.48
    4.4     4.1   36.0  0.11    18.3          36.0   0.51  8.1.3.1      34.2   0.41
    4.5     3.3   36.0  0.09    15.2          36.0   0.42  8.1.3.1      34.2   0.34
    4.6     2.6   36.0  0.07    12.1          36.0   0.34  8.1.3.1      34.2   0.27
    4.7     1.9   36.0  0.05     9.1          36.0   0.25  8.1.3.1      34.2   0.20
    4.8     1.2   36.0  0.03     6.0          36.0   0.17  8.1.3.1      34.2   0.13
    4.9     0.6   36.0  0.02     3.0          36.0   0.08  8.1.3.1      34.2   0.07
    5.0     0.0   36.0  0.00     0.0    3496         0.00  7.1.2.2      34.2   0.00

    SPAN  4 -  BOTTOM FLANGE

            ---STRENGTH IV--  -----------STRENGTH I------------         -SERVICE II-
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    4.0    -7.2   36.0  0.20   -31.1          36.0   0.86  8.2.3.1      34.2   0.69
    4.1    -6.4   36.0  0.18   -27.8          36.0   0.77  8.2.3.1      34.2   0.62
    4.2    -5.6   36.0  0.16   -24.6          36.0   0.68  8.2.3.1      34.2   0.55
    4.3    -4.8   36.0  0.13   -21.5          36.0   0.60  8.2.3.1      34.2   0.48
    4.4    -4.1   36.0  0.11   -18.3          36.0   0.51  8.2.3.1      34.2   0.41
    4.5    -3.3   36.0  0.09   -15.2          36.0   0.42  8.2.3.1      34.2   0.34
    4.6    -2.6   36.0  0.07   -12.1          36.0   0.34  8.2.3.1      34.2   0.27
    4.7    -1.9   36.0  0.05    -9.1          36.0   0.25  8.2.3.1      34.2   0.20
    4.8    -1.2   36.0  0.03    -6.0          36.0   0.17  8.2.3.1      34.2   0.13
    4.9    -0.6   36.0  0.02    -3.0          36.0   0.08  8.2.3.1      34.2   0.07
    5.0     0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.1      34.2   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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                             --- FATIGUE REPORT ---
 

    All Units: ksi
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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-----    -----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        7.81   7.50   6.70   6.30
    1.6     4.81   3.62   2.47   2.06        7.82   7.49   6.67   6.26
    1.7     5.11   3.94   2.81   2.40        7.32   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   4.33   3.32   3.00       -5.19  -4.83  -4.18  -3.86
    2.0     8.61   7.29   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 is output as a negative number.
�
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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-----  
    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 is output as a negative number.
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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    4T     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    4T     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 I Girder"
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BROADWAY A4646 FATIGUE UNIT 3 NONCOMPOSITE.STR
    "ENGLISH"
    "Unit 3 Noncomposite 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
    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
    1.25,1.5,1.8,1.33,1,1
    1.25,1.5,1.6
    1.3,1.3,1
    2,2,3,0,1.872,2.12,-.5,0
    6.5,0,0
    2.12,2.12,1.56,1.56,2.12
    47,0,0
    2.12,2.12,1.56,1.56,2.12
    54,0,0
    2.12,2.12,1.56,1.56,2.12
    44.078,0,0
    2.12,2.12,1.56,1.56,2.12
    19
    1,1.125,1.62
    1,4.3125,1.62
    1,6.5,1.62
    2,9.3958,1.62
    2,18.7917,1.62
    2,28.1875,1.62
    2,37.5833,1.62
    2,47,1.62
    3,9,1.62
    3,18,1.62
    3,27,1.62
    3,36,1.62
    3,45,1.62
    3,54,1.62
    4,9.5,1.62
    4,18.25,1.62
    4,26.5,1.62
    4,34.75,1.62
    4,44.078,1.62
    0
    0
    0
    1,2,33.9375,33.9375,0
    1,6.5,33.9375,35.1663,0
    2,2,12,1.25,36
�
     Unit 3 Noncomposite Broadway Fatigue  02-13-2017  14:24:18  STLBRIDGE LRFD Page
 2
                                  --- INPUT ECHO ---
    2,6.5,12,1.25,36
    3,2,12,1.25,36
    3,6.5,12,1.25,36
    4,6.5,4,25,0
    5,6.5,0,0,0
    6,6.5,0,0,0
    7,2,0,.4375,36
    7,6.5,99999,.4375,36
    1,47,35.1663,48,0
    2,47,12,1.25,36
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BROADWAY A4646 FATIGUE UNIT 3 NONCOMPOSITE.STR
    3,47,12,1.25,36
    4,47,4,25,0
    5,47,0,0,0
    6,47,0,0,0
    7,47,99999,.4375,36
    1,11,48,48,0
    1,43,48,48,0
    1,54,48,48,0
    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
    4,54,4,25,0
    5,54,0,0,0
    6,54,0,0,0
    7,11,0,.4375,36
    7,43,0,.4375,36
    7,54,99999,.4375,36
    1,10,48,48,0
    1,44.078,48,48,0
    2,10,12,1.25,36
    2,44.078,12,1,36
    3,10,12,1.25,36
    3,44.078,12,1,36
    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
�
     Unit 3 Noncomposite Broadway Fatigue  02-13-2017  14:24:18  STLBRIDGE LRFD Page
 3
                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Cb = Calculated by Program

    SPAN No.       DIAPHRAGM SPACING, (ft)
     __________________________________________

       1      1.125, 3.1875, 2.1875
       2      9.3958, 9.3958, 9.3958, 9.3958, 9.4168
       3      9, 9, 9, 9, 9, 9
       4      9.5, 8.75, 8.25, 8.25, 9.328

    - Live Load Vehicle -

    HL-93 Loading
�
    Unit 3 Noncomposite Broadway Fatigue  02-13-2017  14:24:18  Page  4

                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE
Page 3
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BROADWAY A4646 FATIGUE UNIT 3 NONCOMPOSITE.STR
    SPAN  4 -  BOTTOM FLANGE

            ---STRENGTH IV--  -----------STRENGTH I------------         -SERVICE II-
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    4.0    -9.0   36.0  0.25   -25.3          36.0   0.70  8.2.3.2      28.8   0.67
    4.1    -5.1   36.0  0.14   -17.6          36.0   0.49  8.2.3.2      28.8   0.47
    4.2    -1.7   36.0  0.05   -12.0          36.0   0.33  8.2.3.2      28.8   0.31
    4.227  -1.0   36.0  0.03   -10.9          36.0   0.30  8.2.3.2      28.8   0.28
    4.227  -1.2   36.0  0.03   -13.0          36.0   0.36  8.2.3.2      28.8   0.34
    4.3     1.0   36.0  0.03    15.2          36.0   0.42  8.1.3.1      28.8   0.40
    4.4     3.3   36.0  0.09    21.8          36.0   0.61  8.1.3.1      28.8   0.57
    4.5     4.8   36.0  0.13    25.2          36.0   0.70  8.1.3.1      28.8   0.66
    4.6     5.5   36.0  0.15    26.5          36.0   0.74  8.1.3.1      28.8   0.70
    4.7     5.3   36.0  0.15    25.0          36.0   0.69  8.1.3.1      28.8   0.66
    4.8     4.4   36.0  0.12    20.7          36.0   0.57  8.1.3.1      28.8   0.54
    4.9     2.5   36.0  0.07    12.3          36.0   0.34  8.1.3.1      28.8   0.32
    5.0     0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.2      28.8   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
    Unit 3 Noncomposite Broadway Fatigue  02-13-2017  14:24:19  Page  12 

                             --- 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   1.13   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

J-34

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 is 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 is 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)
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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 
    _______________________________________________________________________
    4.0     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   8.71   7.75   7.45        8.71   8.36   7.75   7.45
    4.5     0.00   8.91   7.93   7.62        8.91   8.55   7.93   7.62
    4.6     0.00  -8.64  -7.69  -7.39        8.64   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.
�
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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 I Girder"
    "ENGLISH"
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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
    0,0,0
    1,1,1.3
    0,0,1.5
    1.25,1.5,1.75
    1.25,1.5,1.8,1.33,1,1
    1.25,1.5,1.6
    1.3,1.3,1
    2,2,3,0,1.872,2.12,-.5,0
    6.5,0,0
    2.12,2.12,1.56,1.56,2.12
    47,0,0
    2.12,2.12,1.56,1.56,2.12
    54,0,0
    2.12,2.12,1.56,1.56,2.12
    44.078,0,0
    2.12,2.12,1.56,1.56,2.12
    19
    1,1.125,1.62
    1,4.3125,1.62
    1,6.5,1.62
    2,9.3958,1.62
    2,18.7917,1.62
    2,28.1875,1.62
    2,37.5833,1.62
    2,47,1.62
    3,9,1.62
    3,18,1.62
    3,27,1.62
    3,36,1.62
    3,45,1.62
    3,54,1.62
    4,9.5,1.62
    4,18.25,1.62
    4,26.5,1.62
    4,34.75,1.62
    4,44.078,1.62
    0
    0
    0
    1,2,33.9375,33.9375,0
    1,6.5,33.9375,35.1663,0
    2,2,12,1.25,36
�
     Unit 3 Composite Broadway Fatigue  02-13-2017  14:26:41  STLBRIDGE LRFD Page  2
                                  --- INPUT ECHO ---
    2,6.5,12,1.25,36
    3,2,12,1.25,36
    3,6.5,12,1.25,36
    4,6.5,4,25,0
    5,6.5,0,0,0
    6,6.5,0,0,0
    7,2,0,.4375,36
    7,6.5,99999,.4375,36
    1,47,35.1663,48,0
    2,47,12,1.25,36
    3,47,12,1.25,36
    4,47,4,25,0
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BROADWAY A4646 FATIGUE UNIT 3 FULLY COMPOSITE.STR
    5,47,0,0,0
    6,47,0,0,0
    7,47,99999,.4375,36
    1,11,48,48,0
    1,43,48,48,0
    1,54,48,48,0
    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
    4,54,4,25,0
    5,54,0,0,0
    6,54,0,0,0
    7,11,0,.4375,36
    7,43,0,.4375,36
    7,54,99999,.4375,36
    1,10,48,48,0
    1,44.078,48,48,0
    2,10,12,1.25,36
    2,44.078,12,1,36
    3,10,12,1.25,36
    3,44.078,12,1,36
    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
�
     Unit 3 Composite Broadway Fatigue  02-13-2017  14:26:41  STLBRIDGE LRFD Page  3
                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Cb = Calculated by Program

    SPAN No.       DIAPHRAGM SPACING, (ft)
     __________________________________________

       1      1.125, 3.1875, 2.1875
       2      9.3958, 9.3958, 9.3958, 9.3958, 9.4168
       3      9, 9, 9, 9, 9, 9
       4      9.5, 8.75, 8.25, 8.25, 9.328

    - Live Load Vehicle -

    HL-93 Loading
�
    Unit 3 Composite Broadway Fatigue     02-13-2017  14:26:41  Page  4

                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE

             -----------SERVICE------------   ---------STRENGTH I--------  SERV II
             DC1    DC2     DW   LL+I   LL+I  TOTAL  TOTAL   DECK  REBAR   DECK TEN
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BROADWAY A4646 FATIGUE UNIT 3 FULLY COMPOSITE.STR
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    4.0    -9.0   36.0  0.25   -25.1          36.0   0.70  8.2.3.2      34.2   0.56
    4.1    -5.1   36.0  0.14   -17.4          36.0   0.48  8.2.3.2      34.2   0.39
    4.2    -1.7   36.0  0.05   -11.9          36.0   0.33  8.2.3.2      34.2   0.26
    4.227  -1.0   36.0  0.03   -10.8          36.0   0.30  8.2.3.2      34.2   0.24
    4.227  -1.2   36.0  0.03   -12.8          36.0   0.36  8.2.3.2      34.2   0.28
    4.3     1.0   36.0  0.03    -9.3          36.0   0.26  8.2.3.2      34.2   0.25
    4.4     3.3   36.0  0.09    17.0    3830         0.35  7.1.2.3      34.2   0.37
    4.5     4.8   36.0  0.13    19.8    3791         0.41  7.1.2.3      34.2   0.44
    4.6     5.5   36.0  0.15    20.9    3773         0.43  7.1.2.3      34.2   0.46
    4.7     5.3   36.0  0.15    19.7    3778         0.41  7.1.2.3      34.2   0.44
    4.8     4.4   36.0  0.12    16.3    3803         0.34  7.1.2.3      34.2   0.36
    4.9     2.5   36.0  0.07     9.7    3851         0.20  7.1.2.3      34.2   0.22
    5.0     0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.2      34.2   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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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     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 is output as a negative number.
�
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                             --- FATIGUE REPORT ---
 

    All Units: ksi

     SPAN  2         - FATIGUE STRESS RANGE (ksi) -
                (EXT - EXTREME FIBER, 4T=4*tw, 6T=6*tw)
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BROADWAY A4646 FATIGUE UNIT 3 FULLY COMPOSITE.STR
           REBAR  -----TOP FLANGE-----    -----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   3.64   3.14   3.00       -4.54  -4.33  -4.04  -3.90
    3.0     7.36   6.46   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.
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                             --- 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     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.
�
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                             --- 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 
    _______________________________________________________________________
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BROADWAY A4646 FATIGUE UNIT 3 FULLY COMPOSITE.STR
    4.0     7.29   6.40   5.64   5.42       -6.40  -6.08  -5.64  -5.42
    4.1     4.27   3.70   3.21   3.07       -4.51  -4.30  -4.02  -3.88
    4.2     3.92   3.35   2.85   2.70        5.01   4.80   4.51   4.36
    4.227   3.90   3.31   2.80   2.66        5.19   4.98   4.68   4.53
    4.227   4.58   3.83   3.29   3.11        6.08   5.89   5.54   5.36
    4.3     4.45   3.67   3.11   2.93        6.64   6.43   6.07   5.89
    4.4     4.22   3.42   2.84   2.66        7.12   6.91   6.54   6.35
    4.5    -3.83  -3.07  -2.51  -2.33        7.11   6.91   6.55   6.37
    4.6    -3.36  -2.65  -2.13  -1.97        6.81   6.62   6.29   6.13
    4.7    -2.79  -2.17  -1.72  -1.58        6.06   5.89   5.61   5.46
    4.8    -2.03  -1.56  -1.22  -1.11        4.69   4.56   4.34   4.23
    4.9    -1.14  -0.87  -0.67  -0.60        2.75   2.68   2.55   2.49
    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 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 
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                                  --- INPUT ECHO ---
    "2DBRIDGE I Girder"
    "ENGLISH"
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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
    0,0,0
    1,1,1.3
    0,0,1.5
    1.25,1.5,1.75
    1.25,1.5,1.8,1.33,1,1
    1.25,1.5,1.6
    1.3,1.3,1
    2,2,3,0,1.872,2.12,-.5,0
    10,0,0
    2.12,2.12,1.56,1.56,2.12
    81.776,0,0
    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
    2,54.396,1.43
    2,63.396,1.43
    2,72.219,1.43
    2,81.776,1.43
    3,8.5,1.43
    3,16.521,1.43
    3,25.521,1.43
    3,34.521,1.43
    3,43.521,1.43
    3,52.521,1.43
    3,62.578,1.43
    0
    0
    0
    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  14:16:49  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
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BROADWAY A4646 FATIGUE UNIT 4 NONCOMPOSITE.STR
    5,81.776,0,0,0
    6,81.776,0,0,0
    7,10,0,.4375,36
    7,63.75,0,.4375,36
    7,81.776,99999,.4375,36
    1,16.021,48,48,0
    1,59.828,48,48,0
    1,62.578,48,48,0
    2,16.021,18,2.25,36
    2,59.828,18,1.125,36
    2,62.578,18,1.125,36
    3,16.021,18,2.25,36
    3,59.828,18,1.125,36
    3,62.578,18,1.125,36
    4,62.578,4,25,0
    5,62.578,0,0,0
    6,62.578,0,0,0
    7,16.021,0,.4375,36
    7,59.828,0,.4375,36
    7,62.578,99999,.875,36
�
     A4646 Broadway Fatigue Unit 4  02-13-2017  14:16:49  STLBRIDGE LRFD Page  3
                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Cb = Calculated by Program

    SPAN No.       DIAPHRAGM SPACING, (ft)
     __________________________________________

       1      1.187, 7.063, 1.75
       2      9.104, 8.959, 8.958, 8.959, 8.958, 9.458, 9, 8.823, 9.557
       3      8.5, 8.021, 9, 9, 9, 9, 10.057

    - Live Load Vehicle -

    HL-93 Loading
�
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                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE

             -----------SERVICE------------   ---------STRENGTH I--------  SERV II
             DC1    DC2     DW   LL+I   LL+I  TOTAL  TOTAL   DECK  REBAR   DECK TEN
    LOCA.                        (+)    (-)    (+)    (-)  STRESS  STRESS  STRESS
   ________________________________________________________________________________
    1.0      0.0    0.0    0.0    0.0    0.0    0.0    0.0   0.0    0.0         0
    1.1      0.8    0.2    0.0   -0.7    1.5    0.0    3.9   0.0    0.0         0
    1.2      1.5    0.5    0.0   -1.2    3.0    0.4    7.8   0.0    0.0         0
    1.3      2.4    0.8    0.0   -1.6    4.5    1.2   11.8   0.0    0.0         0
    1.4      3.2    1.0    0.0   -1.7    6.0    2.3   15.8   0.0    0.0         0
    1.5      4.0    1.3    0.0   -2.1    7.5    3.0   19.8   0.0    0.0         0
    1.6      4.9    1.6    0.0   -2.5    9.0    3.8   23.9   0.0    0.0         0
    1.7      5.8    1.9    0.0   -2.8   10.5    4.6   28.0   0.0    0.0         0
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BROADWAY A4646 FATIGUE UNIT 4 NONCOMPOSITE.STR
    3.0    10.0   36.0  0.28    26.1          36.0   0.72  8.1.3.1      28.8   0.69
    3.1     6.2   36.0  0.17    17.2          36.0   0.48  8.1.3.1      28.8   0.46
    3.2     3.1   36.0  0.09    10.2          36.0   0.28  8.1.3.1      28.8   0.27
    3.256   1.7   36.0  0.05     8.2          36.0   0.23  8.1.3.1      28.8   0.21
    3.256   3.2   36.0  0.09    15.1          36.0   0.42  8.1.3.1      28.8   0.40
    3.3     1.2   36.0  0.03    12.1          36.0   0.34  8.1.3.1      28.8   0.31
    3.4    -2.3   36.0  0.06   -19.9          36.0   0.55  8.2.3.1      28.8   0.52
    3.5    -4.7   36.0  0.13   -25.2          36.0   0.70  8.2.3.1      28.8   0.66
    3.6    -5.9   36.0  0.16   -27.5          36.0   0.76  8.2.3.1      28.8   0.72
    3.7    -6.1   36.0  0.17   -26.4          36.0   0.73  8.2.3.1      28.8   0.70
    3.8    -5.1   36.0  0.14   -22.0          36.0   0.61  8.2.3.1      28.8   0.58
    3.9    -3.1   36.0  0.09   -13.3          36.0   0.37  8.2.3.1      28.8   0.35
    3.956   0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.1      28.8   0.00
    3.956   0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.1      28.8   0.00
    4.0     0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.1      28.8   0.00

    SPAN  3 -  BOTTOM FLANGE

            ---STRENGTH IV--  -----------STRENGTH I------------         -SERVICE II-
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    3.0   -10.0   36.0  0.28   -26.1          36.0   0.72  8.2.3.1      28.8   0.69
    3.1    -6.2   36.0  0.17   -17.2          36.0   0.48  8.2.3.1      28.8   0.46
    3.2    -3.1   36.0  0.09   -10.2          36.0   0.28  8.2.3.1      28.8   0.27
    3.256  -1.7   36.0  0.05    -8.2          36.0   0.23  8.2.3.1      28.8   0.21
    3.256  -3.2   36.0  0.09   -15.1          36.0   0.42  8.2.3.1      28.8   0.40
    3.3    -1.2   36.0  0.03   -12.1          36.0   0.34  8.2.3.1      28.8   0.31
    3.4     2.3   36.0  0.06    19.9          36.0   0.55  8.1.3.1      28.8   0.52
    3.5     4.7   36.0  0.13    25.2          36.0   0.70  8.1.3.1      28.8   0.66
    3.6     5.9   36.0  0.16    27.5          36.0   0.76  8.1.3.1      28.8   0.72
    3.7     6.1   36.0  0.17    26.4          36.0   0.73  8.1.3.1      28.8   0.70
    3.8     5.1   36.0  0.14    22.0          36.0   0.61  8.1.3.1      28.8   0.58
    3.9     3.1   36.0  0.09    13.3          36.0   0.37  8.1.3.1      28.8   0.35
    3.956   0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.1      28.8   0.00
    3.956   0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.1      28.8   0.00
    4.0     0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.1      28.8   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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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     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
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BROADWAY A4646 FATIGUE UNIT 4 NONCOMPOSITE.STR
    1.6     0.00   6.71   5.91   5.68       -6.71  -6.38  -5.91  -5.68
    1.7     0.00   7.84   6.91   6.64       -7.84  -7.46  -6.91  -6.64
    1.8     0.00   8.94   7.88   7.57       -8.94  -8.50  -7.88  -7.57
    1.9     0.00  10.06   8.86   8.51      -10.06  -9.56  -8.86  -8.51
    2.0     0.00  11.17   9.85   9.46      -11.17 -10.62  -9.85  -9.46

    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  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  11.17   9.85   9.46      -11.17 -10.62  -9.85  -9.46
    2.1     0.00   5.13   4.52   4.34       -5.13  -4.87  -4.52  -4.34
    2.122   0.00   4.87   4.29   4.12       -4.87  -4.63  -4.29  -4.12
    2.122   0.00   2.91   2.52   2.42       -2.91  -2.72  -2.52  -2.42
    2.2     0.00  -2.37  -2.05  -1.97        2.37   2.21   2.05   1.97
    2.3     0.00  -3.89  -3.36  -3.23        3.89   3.62   3.36   3.23
    2.4     0.00  -5.60  -4.84  -4.65        5.60   5.22   4.84   4.65
    2.5     0.00  -6.44  -5.57  -5.35        6.44   6.00   5.57   5.35
    2.6     0.00  -6.92  -5.98  -5.74        6.92   6.45   5.98   5.74
    2.7     0.00   6.69   5.78   5.55        6.69   6.23   5.78   5.55
    2.779   0.00   5.84   5.05   4.85        5.84   5.44   5.05   4.85
    2.780   0.00   4.64   3.93   3.78        4.64   4.24   3.93   3.78
    2.8     0.00   4.47   3.79   3.64        4.47   4.09   3.79   3.64
    2.9     0.00   3.65   3.09   2.97       -3.65  -3.33  -3.09  -2.97
    3.0     0.00   3.22   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 is output as a negative number.
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                             --- 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   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        8.77   8.38   7.77   7.46
    3.6     0.00  -8.94  -7.92  -7.61        8.94   8.54   7.92   7.61
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BROADWAY A4646 FATIGUE UNIT 4 NONCOMPOSITE.STR
    3.7     0.00  -8.18  -7.24  -6.96        8.18   7.81   7.24   6.96
    3.8     0.00  -6.48  -5.74  -5.51        6.48   6.19   5.74   5.51
    3.9     0.00  -3.91  -3.46  -3.32        3.91   3.73   3.46   3.32
    3.956   0.00   0.00   0.00   0.00        0.00   0.00   0.00   0.00
    3.956   0.00   0.00   0.00   0.00        0.00   0.00   0.00   0.00
    4.0     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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                                 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 

�
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                                  --- INPUT ECHO ---
    "2DBRIDGE I Girder"
    "ENGLISH"
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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
    0,0,0
    1,1,1.3
    0,0,1.5
    1.25,1.5,1.75
    1.25,1.5,1.8,1.33,1,1
    1.25,1.5,1.6
    1.3,1.3,1
    2,2,3,0,1.872,2.12,-.5,0
    10,0,0
    2.12,2.12,1.56,1.56,2.12
    81.776,0,0
    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
    2,54.396,1.43
    2,63.396,1.43
    2,72.219,1.43
    2,81.776,1.43
    3,8.5,1.43
    3,16.521,1.43
    3,25.521,1.43
    3,34.521,1.43
    3,43.521,1.43
    3,52.521,1.43
    3,62.578,1.43
    0
    0
    0
    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
�
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                                  --- 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
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BROADWAY A4646 FATIGUE UNIT 4 FULLY COMPOSITE.STR
    5,81.776,0,0,0
    6,81.776,0,0,0
    7,10,0,.4375,36
    7,63.75,0,.4375,36
    7,81.776,99999,.4375,36
    1,16.021,48,48,0
    1,59.828,48,48,0
    1,62.578,48,48,0
    2,16.021,18,2.25,36
    2,59.828,18,1.125,36
    2,62.578,18,1.125,36
    3,16.021,18,2.25,36
    3,59.828,18,1.125,36
    3,62.578,18,1.125,36
    4,62.578,4,25,0
    5,62.578,0,0,0
    6,62.578,0,0,0
    7,16.021,0,.4375,36
    7,59.828,0,.4375,36
    7,62.578,99999,.875,36
�
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                                  --- INPUT ECHO ---

                                 - DIAPHRAGM SPACING - 

    Cb = Calculated by Program

    SPAN No.       DIAPHRAGM SPACING, (ft)
     __________________________________________

       1      1.187, 7.063, 1.75
       2      9.104, 8.959, 8.958, 8.959, 8.958, 9.458, 9, 8.823, 9.557
       3      8.5, 8.021, 9, 9, 9, 9, 10.057

    - Live Load Vehicle -

    HL-93 Loading
�
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                                 --- STRESS REPORT ---
                                        (LRFD)

    All Units: ksi

     SPAN  1 -  TOP FLANGE

             -----------SERVICE------------   ---------STRENGTH I--------  SERV II
             DC1    DC2     DW   LL+I   LL+I  TOTAL  TOTAL   DECK  REBAR   DECK TEN
    LOCA.                        (+)    (-)    (+)    (-)  STRESS  STRESS  STRESS
   ________________________________________________________________________________
    1.0      0.0    0.0    0.0    0.0    0.0    0.0    0.0   0.0    0.0     0.000
    1.1      0.8    0.3    0.0   -0.1    1.6    1.1    4.1   0.0    3.6     0.097
    1.2      1.5    0.5    0.0   -0.2    3.2    2.2    8.2  -0.1    7.2     0.194
    1.3      2.4    0.8    0.0   -0.3    4.8    3.5   12.4  -0.1   10.8     0.291
    1.4      3.2    1.1    0.0   -0.3    6.4    4.8   16.6  -0.1   14.4     0.389
    1.5      4.0    1.4    0.0   -0.4    8.0    6.1   20.9  -0.1   18.0     0.487
    1.6      4.9    1.7    0.0   -0.5    9.7    7.5   25.2  -0.1   21.7     0.585
    1.7      5.8    2.0    0.0   -0.5   11.3    8.8   29.4  -0.1   25.3     0.683
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BROADWAY A4646 FATIGUE UNIT 4 FULLY COMPOSITE.STR
    3.0    10.0   36.0  0.28    25.1          36.0   0.70  8.1.3.1      34.2   0.56
    3.1     6.2   36.0  0.17    16.4          36.0   0.46  8.1.3.1      34.2   0.37
    3.2     3.1   36.0  0.09    10.0          36.0   0.28  8.1.3.1      34.2   0.22
    3.256   1.7   36.0  0.05     8.0          36.0   0.22  8.1.3.1      34.2   0.18
    3.256   3.2   36.0  0.09    14.8          36.0   0.41  8.1.3.1      34.2   0.33
    3.3     1.2   36.0  0.03    11.9          36.0   0.33  8.1.3.1      34.2   0.26
    3.4    -2.3   36.0  0.06    -5.9    5118         0.39  7.1.2.2      34.2   0.15
    3.5    -4.7   36.0  0.13    -8.7    5118         0.48  7.1.2.2      34.2   0.20
    3.6    -5.9   36.0  0.16   -10.1    5118         0.52  7.1.2.2      34.2   0.23
    3.7    -6.1   36.0  0.17    -9.9    5118         0.50  7.1.2.2      34.2   0.23
    3.8    -5.1   36.0  0.14    -8.3    5118         0.41  7.1.2.2      34.2   0.19
    3.9    -3.1   36.0  0.09    -5.0    5118         0.25  7.1.2.2      34.2   0.11
    3.956   0.0   36.0  0.00     0.0    5118         0.00  7.1.2.2      34.2   0.00
    3.956   0.0   36.0  0.00     0.0    6400         0.00  7.1.2.2      34.2   0.00
    4.0     0.0   36.0  0.00     0.0    6400         0.00  7.1.2.2      34.2   0.00

    SPAN  3 -  BOTTOM FLANGE

            ---STRENGTH IV--  -----------STRENGTH I------------         -SERVICE II-
                                MAX                                            
            DL  ALLOW  RATIO  LL+I+DL  ALLOW ALLOW  RATIO   CAP.       ALLOW   RATIO
    LOCA.   NC  STRESS         STRESS    Mn  STRESS          EQ.       STRESS
    
____________________________________________________________________________________
______
    3.0   -10.0   36.0  0.28   -25.1          36.0   0.70  8.2.3.1      34.2   0.56
    3.1    -6.2   36.0  0.17   -16.4          36.0   0.46  8.2.3.1      34.2   0.37
    3.2    -3.1   36.0  0.09   -10.0          36.0   0.28  8.2.3.1      34.2   0.22
    3.256  -1.7   36.0  0.05    -8.0          36.0   0.22  8.2.3.1      34.2   0.18
    3.256  -3.2   36.0  0.09   -14.8          36.0   0.41  8.2.3.1      34.2   0.33
    3.3    -1.2   36.0  0.03   -11.9          36.0   0.33  8.2.3.1      34.2   0.26
    3.4     2.3   36.0  0.06    17.2    5118         0.39  7.1.2.2      34.2   0.38
    3.5     4.7   36.0  0.13    21.7    5118         0.48  7.1.2.2      34.2   0.48
    3.6     5.9   36.0  0.16    23.6    5118         0.52  7.1.2.2      34.2   0.52
    3.7     6.1   36.0  0.17    22.6    5118         0.50  7.1.2.2      34.2   0.50
    3.8     5.1   36.0  0.14    18.8    5118         0.41  7.1.2.2      34.2   0.42
    3.9     3.1   36.0  0.09    11.3    5118         0.25  7.1.2.2      34.2   0.25
    3.956   0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.1      34.2   0.00
    3.956   0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.1      34.2   0.00
    4.0     0.0   36.0  0.00     0.0          36.0   0.00  8.2.3.1      34.2   0.00

   Reference AASHTO Equations For Error Codes:  
   E1= 6.10.2.1-1, E2= 6.10.2.2, E3= 6.10.2.3-1, E4= 6.10.2.3-2, E5= 6.10.3.2.2-1
�
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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     6T 
    _______________________________________________________________________
    1.0     0.00   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  -1.14
    1.2     2.40   2.08   1.80   1.72       -2.56  -2.44  -2.28  -2.20
    1.3     3.54   3.07   2.67   2.55       -3.69  -3.53  -3.29  -3.18
    1.4     4.66   4.05   3.53   3.38       -4.76  -4.54  -4.24  -4.08
    1.5     5.76   5.01   4.37   4.19       -5.74  -5.48  -5.10  -4.92
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BROADWAY A4646 FATIGUE UNIT 4 FULLY COMPOSITE.STR
    1.6     6.89   6.00   5.24   5.02       -6.78  -6.47  -6.03  -5.80
    1.7     8.03   6.99   6.11   5.85       -7.91  -7.54  -7.02  -6.76
    1.8     9.17   7.99   6.98   6.68       -9.03  -8.61  -8.02  -7.72
    1.9    10.33   9.00   7.86   7.53      -10.18  -9.71  -9.04  -8.71
    2.0    11.47  10.00   8.73   8.36      -11.31 -10.78 -10.04  -9.67

    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  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  10.00   8.73   8.36      -11.31 -10.78 -10.04  -9.67
    2.1     5.25   4.56   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 is output as a negative number.
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                             --- 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     3.38   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        7.35   7.08   6.67   6.46
    3.4     5.17   4.29   3.59   3.38        7.92   7.64   7.22   7.01
    3.5    -4.67  -3.84  -3.19  -2.99        7.65   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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BROADWAY A4646 FATIGUE UNIT 4 FULLY COMPOSITE.STR
    3.7    -3.60  -2.89  -2.33  -2.16        6.93   6.71   6.37   6.20
    3.8    -2.68  -2.13  -1.70  -1.57        5.44   5.27   5.00   4.87
    3.9    -1.52  -1.19  -0.94  -0.86        3.25   3.15   3.00   2.92
    3.956   0.00   0.00   0.00   0.00        0.00   0.00   0.00   0.00
    3.956   0.00   0.00   0.00   0.00        0.00   0.00   0.00   0.00
    4.0     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.
�

Page 10

J-54


	Section 1 - General
	Section 2 - Risk Assessment
	Section 3 - Maintenance of Traffic
	Section 4 - Short Term Repair Option
	Section 5 - Long Term Rehabilitation Option
	Section 6 - Hybrid - Rehabilitation / Repair Option A
	Section 7 - Hybrid - Rehabilitation / Replace Option B
	Section 8 - Replacement in Kind
	Section 9 - Summary and Recommendation
	Appendix A - Short Term Repair Option Cost Estimate
	Appendix B - Long Term Rehabilitation Option Cost Estimate
	Appendix C - Hybrid - Rehabilitation / Repair Option A Cost Estimate
	Appendix D - Hybrid - Rehabilitation / Replace Option B Cost Estimate
	Appendix E - Replacement in Kind Cost Estimate
	Appendix F - Fatigue Analysis Summary
	Appendix G - A4649 Main Span Floorbeam Fatigue Analysis
	Appendix H - A4649 South Approach Spans Fatigue Analysis
	Appendix I - A4649 North Approach Spans Fatigue Analysis
	Appendix J - A4646 Girder Fatigue Analysis



