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SUMMARY 

Dallas Area Rapid Transit 

operates buses, light rail, 

commuter rail and paratransit 

in Dallas and 12 surrounding 

North Texas cities, required 

double the capacity of a 

corridor between the 

Dallas/Tarrant County Line 

and the West Irving Station.  

The bridge over Bear Creek 

was a double-track steel 

superstructure on straddle 

bents using Accelerated 

Bridge Construction 

techniques. The original 

bridge had been in service 

since the beginning of the 

twentieth century.    To 

accomplish this replacement, 

the new structure was 

founded on drilled piers 

outside the existing structure. 

Temporary bents were 

constructed from concrete 

and steel framing such that 

the superstructure could be 

constructed and slid into 

place during the closure 

window.  Rollers and low 

friction pads were both 

considered as mechanisms 

for facilitating the bridge 

slide.  Connection details 

between the columns and 

precast caps were 

coordinated with the 

contractor during 

construction. The 

construction during the 72-

hour window was closely 

assessed for risk of meeting 

schedule and above all safety 

was paramount in the 

process.  The last train passed 

over the old bridge at 11:07 

PM Friday, April 6, 2018. 

 

Page 1 of 17 



ABC CASE STUDY: BEAR CREEK BRIDGE SLIDE 
 

Acronyms, Abbreviations, and 
Definitions 
-A- 

Americans with Disabilities ActADA

TransportationPublicAmericanAPTA
Association 

AREMA American Railway Engineering and 
Maintenance of Way Association 

Above Top of RailATR

-B- 

The special graded and tested stoneBallast
that is used around an under the ties 

-E- 

Equipment Maintenance FacilityEMF

-F- 

Fouled Ballast Track Ballast that has 
foreign material mixed with 
the ballast that impedes the 
function of the ballast to 
provide drainage and 
support for the track 
structure. 

Fouling Placing equipment, 
personnel, or materials 
adjacent to the tracks within 
a specific distance defined 
by the Railroad. 

Federal RailroadFRA
Administration 

Federal TransitFTA
Administration 

 
-H- 

Highway Grade CrossingHGX

-J- 

An installation methodJacked Box
where a large concrete 
structure is pushed or pulled 

through an embankment to 
create a new opening or 
tunnel without having to dig 
w trench through the top of 
the embankment. 

A short bridge that typicallyJump Span
spans from an existing 
abutment to a temporary 
footing behind the abutment 
to allow trains to operate 
over an excavated area 
where a new abutment is 
constructed. 

-O- 

Occupational Safety andOSHA
Health Administration - 
OSHA has regulatory 
authority over the EMF. 

Completely replacing aOut-of-Face
track component regardless 
of its condition.  An out-of-
face surfacing of the track 
would surface the entire 
track, not just the low spots. 

-P- 

Positive Train Control – AnPTC
advanced signaling system 
that prevents operator from 
resulting in collisions, 
excessive speed, or 
movement past authorized 
limits.  PTC has been 
mandated for all passenger 
railroad operations by the 
FRA. 

-Q- 

A designated areaQuiet Zone
containing one or more 
HGXs where specific 
improvements have been 
implemented to enhance the 
safety of the HGX 
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-R- 

Right of WayROW

-S- 

A temporary detour trackShoofly
that is constructed adjacent 
to and offset from a track 
location where long 
duration work is required. 

A section of railroad thatSidetrack
connects the main track to 
an industry or facility. 

A term used for two distinctSled
pieces of equipment 

 1. - A Track sled plows the 
ballast out from under an 
existing track.  It can be 
pulled by winches or a 
locomotive.  A similar 
operation to an undercutter. 

 2. – A fabricated ripping 
tool used to pull old rail off 
of ties.  It is pulled by a 
tracked machine like a 
bulldozer.  It can be the first 
step in dismantling track for 
reclamation or 
reconstruction if a TLM or 
TRT is not used. 

 

Individual pieces of railroadStick Rail
rail varying in length from 
33 to 90 feet in length. 

-T- 

The transverse part of theTies
track structure that supports 
the rails and holds them at 
the proper distance apart.  
Ties may be made from 
wood, concrete, steel, or 
composite plastics. 

Track Laying Machine – ATLM
machine that can construct 
track in a single pass on 
prepared subballast with no 
existing track. 

A temporary connectionTrack Swing
between two adjacent 
tracks.  The existing track is 
disconnected and then 
dragged sideways (swung) 
to connect to the other track.  
Track swings are used to 
connect to Shooflys. 

Trinity Railway Express –TRE
Commuter rail service 
between Fort Worth and 
Dallas. 

Track Renewal Machine orTRM
Track Renewal Train – A 
machine that runs on 
existing track, removes the 
old rail and ties, plows out 
old ballast, and lays new 
track in place of the old in a 
single pass. 

-U- 

A machine with a ditchUnder Cutter
witch style excavation 
mounted horizontally so 
that it removes old ballast 
from under the track.  The 
machines can be on-track, 
highway rail capable, or off 
track.  The machines may 
also be special purpose 
machines with high 
production rates, or 
attachments to hydraulic 
excavators which have a 
lower production rate. 
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Introduction 
Dallas Area Rapid Transit, the transit agency that 
operates buses, light rail, commuter rail and 
paratransit in Dallas and 12 surrounding North 
Texas cities, was challenged to double the capacity 
of a corridor between the Dallas/Tarrant County 
Line and the West Irving Station.  The consultant’s 
responsibilities include presenting a constructability 
review for an existing concept and comparing with 
several other alternatives.  The preferred bridge 
alternative over Bear Creek was a double-track steel 
superstructure on straddle bents using Accelerated 
Bridge Construction techniques and preparing plans 
and specifications and developing cost estimates. 
The scope of work encompasses structural design, 
geotechnical services, field and design survey, 
systems design, drainage, and services during 
construction. A critical aspect of the project is 
maintaining access to through the corridor during 
bridge replacement with a maximum of a 72-hour 
closure that had to be timed with given holiday 
closures.  The rail bridge also represents a TRE 
commuter link between downtown Dallas and 
downtown Fort Worth, which must remain open for 
daily commuters traveling to and from the two major 
employment centers. The Bear Creek Bridge Slide 
was successfully completed within the 72-hour 
window between April 7th and April 9th 2018. 

Figure 1: Bear Creek Site Map 

Extensive experience with commuter rail operations, 
bridge design, vehicular traffic maintenance, 
construction techniques and federal requirements 
were invaluable to not only designing and 
constructing a successful project, but carefully 

maintaining operations while the bridge is slid into 
final position. 

The project is part of an overall plan to upgrade the 
TRE corridor, improving freight capacity in the 
region as well as opening the way for more frequent 
and reliable passenger rail service, increased 
ridership and reduced congestion. 

Project Statistics 
 Owner: Dallas Area Transit (DART)  

 Location: Dallas Metropolitan Area near 
Irving Texas 

 

 

 

 

 

 Performance Period

o Start Date – 2015

o End Date – 2018

 Total Construction Cost: $14 million

Project Description
As the result of an engineering analysis performed to 
determine the overall condition of Bridge 630.86,
the steel girders were found to be in fair condition 
and the timber approach bents and the bearing were 
found to be in poor condition.

The bearing casting for one of the girders had settled 
3/16” so that the girder was not bearing under dead 
load. Several bearings were noted to have a corner 
missing from the casting base plate. The bearings
had shifted longitudinally up to approximately 3”. 
This had caused the girder spans to move 
longitudinally and shift transversely relative to each 
other. Minor to moderate section loss was noted in 
isolated locations on the girders. The timber 
approach bents have experienced rotation up to 8°. 
Several of the timber stringers were not fully bearing 
on the pier cap with the worst case having only 2” of 
the stringer bearing. The movement of stringers was 
due to the tilt of a pier or the rotation of a bent. The 
timber bent caps also exhibit splitting.
As  part  of the consultant’s analysis, the  bridge  load 
rating calculations were reviewed.  The bridge rating 
indicated  that  the  structure  has  a  Normal  Load 
Rating equivalent to a Cooper E 63 with full impact 
at 60 mph. The Maximum Load Rating is equivalent 
to  a  Cooper  E  77  with  full  impact  at  60  mph  at 
infrequent intervals.

The  consultant  also  performed  an  alternatives
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analysis and constructability review to provide the 
design of a new bridge resulting from the conclusion 
of the Alternative Analysis. 

Constructability Review 
The majority of the new railroad embankmentis a 
widening of the existing embankment to allow the 
addition of the second track.  The heights of the new 
fill ranges up to 10 feet tall and up to 20 feet wide. 
The grading at the west end of the project involves 
re-grading the existing roadbed and adding ditches. 
At the Bear Creek Bridge the new embankment is 
nearly 20 feet high and 30 feet wide. Embankment 
required for relocating signal houses is discussed in 
the Signals section that follows. The new fill should 
be benched into the existing embankment.  Benching 
ensures that there is no slippage plane between the 
existing embankment and the new fill. 

The track profile of the east end of existing track did 
not meet current requirements for freight vertical 
curves as defined in the AREMA Manual for 
Railway Engineering (MRE).  The existing profile 
does conform to the passenger requirements of the 
MRE.  The consultant developed several alternate 
profiles to bring the two track profiles to similar 
elevations along the entire project and eliminate any 
potential ballast walls. The revised profiles are 
predicated on relocating one or both of the #20 
turnouts to form a more conventional long 
crossover.  The existing vertical curves are as long 

 

new cables. Access to the bridge is limited to access 
off of Rock Island Road via a steep driveway to an 
area below the east abutment, or through the TRE 
EMF facility on a jeep trail to the top of the west 
abutment. After the embankment is pushed 
westward to the bridge, the driveway up to the EMF 
was used to access the top of the east abutment to 
perform the construction for the new east abutment.  
A temporary track crossing and jeep trail 
construction allowed for a large laydown area on the 
north side of the east abutment.  
 

Alternatives Analysis 
Each alternative was evaluated based on schedule 
impact and expected construction cost.  The results 
are summarized in Table 6-1.  The prices are based 
on a 2010 cost estimate and include materials related 
to superstructure and substructure construction only.  
The Alternative 3 cost also includes an estimate of 
the bridge slide operation cost based on the FHWA 
SIBC Cost Estimation Tool. 

Table 1: Bridge Alternatives Comparison 

Construction Time Cost*

$2.0M Bridge + Base620 daysTwin 4-Span

$1.2M Bridge + Base620 daysTwin 2-Span

$1.3M Bridge + Base310 days **ABC Double-Track

 

4-Span andas practical but are about half the length currently
Rehabilitation 465 days  $1.3M Bridge + Base

required by the MRE for freight.  The revised profile
conforms to the passenger requirements of the MRE
and actually provides nearly double the requirements

Considering the estimated costs and construction
for passenger.  The existing track has a level area for

schedule for the bridge structure, Alternative 3 is the
the existing turnout and the profile rises starting

recommended alternative.  The benefit of a
beyond the frog.  The revised profile does not have

significant savings in schedule offsets nominal
the flat spot in order to provide a longer vertical

increase in cost over Alternative 2.  The scheme
curve.  This profile minimizes the new embankment

presented in Alternative 2 would be recommended
required. This profile reduces the new embankment

for cost and use of conventional construction
required for Track #2 but will require raising Track

methods, however the lengthy construction time is
#1 to a MRE compliant profile.

undesirable.

The mix of contractors involved in making the field
modifications and expansions require careful
schedule coordination to sequence the activities to
prevent follow-on work from disturbing finished
work in place.  This is typically seen when the civil
contractor prepares the roadbed and the signals
contractor then cuts through the roadbed to install
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Alternative 1: 4-Span arrangement of 40’-60’-60’-
40’ Twin Single-Track Bridges 
 
Alternative 1 mirrors the existing with a 4-span 
prestressed AASHTO I-girder bridge. Once Track 2 
and its bridge are constructed over Bear Creek, rail 
traffic can be shifted to the new track and bridge to 
allow the existing Track 1 Bridge to be replaced. 
Track 1 would be replaced across Bear Creek and 
include composite ties for the approaches. The 
alignment of the existing Track 1 would be 
maintained in its current location.  

Figure 2: Alternative 1 Schematic 

There are two key maintenance of traffic issues that 
would need to be addressed.  The first is the increase 
in length of single track. Shifting traffic to the newly 
constructed Track 2 would extend this single track 
significantly. This would need to be evaluated from 
an operations perspective to determine what shifts in 
timetables may be needed to accommodate train 
meets. If it is determined that 3.9 miles of single 
track will have a significant impact to corridor 
operations during the required construction period 
for the Track 1 Bridge, an alternative would be to 
temporarily connect Track 1 to the new Track 2 
structure immediately east and west of the Creek, 
creating a shoofly.  

The second maintenance of traffic item that would 
need to be addressed is preserving access to the 
eastern Equipment Maintenance Facility (EMF) 
lead. The existing EMF lead point of switch (PS) is 
approximately 200’ west of the existing Bear Creek 
Track 1 Bridge. When the Track 1 Bridge is taken 
out of service, a temporary connection will need to 
be made between the east EMF yard lead and the 
final track 2 alignment (or shoofly) that remains in 
service. To facilitate quick cutovers and minimal 
impact to signals, it may be optimal to use a 
temporary turnout in lieu of moving the existing 
turnout to the yard lead. 

The structural components of each bridge consist of 
identical cross sections using four AASHTO Type 
IV beams, spaced at 3’-7 ½”, carrying a 9” 
composite, cast-in-place concrete deck supporting 
ballast, track, and 2’-4” walkway with barrier. Each 
bridge would be supported by typical post and beam 
construction of a cast-in-place pier cap with two-
columns, founded on 6’-0” diameter drilled shafts. 

Alternative 1 will need to be constructed in stages to 
maintain rail traffic.  Temporary shoring will be 
installed adjacent to the existing rail line along the 
timber trestle spans.  Once the existing bridge is 
protected from movement, the existing channel 
lining can be removed to make way for the proposed 
pier installation.  Following the demolition of the 
channel lining and excavation for the new 
substructures, the drilled shafts will be installed 
along with the new columns and caps.  Finally, the 
superstructure is completed, ballast and rail is 
placed, and train traffic is shifted to the new 
alignment. 

Once traffic is moved to the new structure, work can 
commence on demolishing the existing bridge in its 
entirety.  Following the removal of the existing 
foundations, new shafts can be placed, the remaining 
bridge completed, and temporary sheet piling 
removed.  Both tracks can then be opened to traffic. 

Placement of the temporary sheet piling near the 
existing channel lining would be challenging.  The 
heel of the lining extends up to 12’-6” from the front 
face of the wall which will interfere with the 
placement of the temporary sheet piling.  
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Alternative 2: 2-Span arrangement of 90-90’ Twin 
Single-Track Bridges 

Alternative 2 utilizes the same approach to track as 
Alternative 1. The New Track 2 Bridge over Bear 
Creek will provide continuous corridor service while 
the Track 1 Bridge is replaced. Maintenance of 
traffic issues will also be considered as in 
Alternative 1.  

Figure 3: Alternative 2 Schematic 

 

A two-span configuration can be considered by 
utilizing a longer span length.  Spans of 90’-0” can 
be achieved by using standard Tx70 prestressed 
concrete girders with a composite 9” concrete deck.  
With two 90’-0” spans, a center pier is placed in-line 
with the existing center pier with the abutments 
placed behind the existing abutments.  Alternative 2 
would have a two-span, single-track bridge along the 
same alignment with the base design with another 
two-span, single-track bridge along the existing 
alignment. 

The structural components of each bridge consist of 
identical cross sections using four Tx70 beams, 
spaced at 3’-6 ½”, carrying a 9” composite, cast-in-
place concrete deck supporting ballast, track, and 2’-
4” walkway with barrier. These structures would be 
supported by a post and beam or wall-type pier 
founded on 6’-0” diameter drilled shafts. 

For Alternative 2, two drilled shafts can be placed 
behind the existing channel lining without any prior 
excavation, however the wall will have to be 
removed to the extent the superstructure can be built 
as shown in Appendix A, sheet 7 of 17.  Temporary 
sheet piling may be required to stabilize the fill 
behind the new abutment, but given the placement of 
the substructure unit, there will not be a conflict with 
the lining foundation. Substructure construction can 

then be completed, superstructure, ballast, and rail 
placed, and traffic moved to the new structure.  Once 
the rail traffic has shifted, the existing bridge can be 
removed, and the second structure similarly 
constructed. 

The use of a two-span system eliminates two piers 
per bridge as compared with a four-span bridge.  
This ultimately reduces both material and 
construction costs.  In addition, the proposed 
abutments fall behind the existing footings for the 
outside concrete piers, removing a conflict and 
improving constructability. 

Alternative 3: Accelerated Bridge Construction; 2-
Span arrangement of 90’-90’ Double-Track Bridge 

Alternative 3 modifies the Base Design. Instead of 
using 27.5’ track centers across Bear Creek to 
accommodate two separate bridges, the TRE 
standard 15’ track centers is used on a double track 
bridge. This alternative minimizes curves in the 
horizontal alignment by eliminating the reverse 
curve to the west of the Bear Creek crossing. The 
15’ track centers would be extended east towards the 
West Irving Station. The existing #20 turnout will be 
relocated and converted into a standard #20 
crossover as discussed in the Ballast Wall Removal 
section of the Constructability Review. In the area of 
the Bear Creek crossing the existing terrain slopes 
steeply away from the existing track on the south 
side. As an added benefit of reducing the track 
centers, the amount of fill that is needed to build up 
the track bed for Track 2 will be reduced due to a 
smaller footprint, see Appendix D for details. The 
use of Accelerated Bridge Construction (ABC) will 
minimize the shutdown required. The Double Track 
structure can be moved into place, track connected 
and open to traffic within a 72-hour shutdown. This 
method of construction removes the need to address 
the maintenance of traffic issues that arise with two 
single track structures. 
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Figure 4: Alternative 3 Schematic 

The span arrangement for this alternative is like 
Alternate 2 and minimizes disruption to the existing 
structure and rail, as construction is completed off-
site, however, the slide operation adds significant 
cost and requires a specialty contractor to execute. 

The two tracks are placed on a single structure.  The 
bridge has two 90’-0” spans carried by eight Tx70 
prestressed concrete girders.  The two tracks would 
be placed 15’-0” apart with walkways on both sides 
of the structure.  The structural components of a 
cross sections using girders, spaced at 3’-8”, 
carrying a 9” composite, cast-in-place concrete deck 
supporting ballast, track, and 2’-4” walkway with 
barrier. These structures are supported by post and 
beam straddle bents founded on drilled shafts. The 
caps are precast, and connection details would be 
cast into the top of the columns for accelerated 
construction. The post and beam substructure is 
supported by two 8-ft diameter drilled shafts for the 
center pier. 

To construct a two-track structure without long term 
disruption to the existing rail line, ABC techniques 
are required.   In this case, the superstructure is 
constructed to the side of the existing bridge, then 
slid into its final position following demolition of 
the existing structure as depicted in Figures 5 
through 9. 

For the ABC alternative, temporary substructures are 
constructed to the north of the existing bridge.  Once 
the falsework is installed, construction of the two-
span superstructure can be completed on the 
temporary supports.  During the off-site construction 
of the superstructure, new drilled shafts and columns 
can be installed adjacent to the existing center pier 
footing and near the existing track for the abutments.  
Exploratory borings were required to locate the edge 

of the pier footing because minimizing this 
distance to practical construction tolerances will 
minimize the structure cost.  During a single-track 
outage, the existing superstructure is removed, a 
portion of the existing piers is removed, and a 
precast pier cap is placed on the newly constructed 
columns.  Once the cap is secured to the 
foundation, the superstructure is moved laterally 
into place from the temporary supports.  Final 
connections to the adjacent track are then made so 
traffic can be allowed to cross the bridge. 

 

 

Figure 5: Bridge Slide Stage 1 
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Figure 6: Bridge Slide Stage 2 

 
 

Figure 7: Bridge Slide Stage 3 

 
 
 

 

 

 

 

 

Figure 8: Bridge Slide Stage 4 

 

 

Figure 9: Bridge Slide Stage 5 

 

Cost Analysis of ABC 
Estimated costs were derived from historic costs 
from the region, and the Federal Highway 
Association (FHWA) procedures that apply both to 
highway bridges and railroad bridges in principle.  
The latest information for guidance on ABC can be 
found on FHWA’s website, 
https://www.fhwa.dot.gov/bridge/abc/.  
 
The base slide cost is estimated at 20% more than 
the cost of the conventional construction.  This 20% 
is then multiplied by a number of factors to arrive at 
a best estimate of costs based on actual site 
conditions. Prices are based on 2015 cost estimate. 
 
The first factor is based on the team’s experience in 
this type of construction and suggests a variance of 
+/- five percent. 
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The second factor is based on site complexities and 
suggests a variance of +/- ten percent. 
 

 
 
The next factor has a greater amount of variance and 
addresses shoring materials. 

 
 
The amount of vertical jacking is then considered 
similarly. 
 

 
 

theNext we consider ofchallengesthe
undercrossing. 
 

 
 
We then add a contingency of 20%.  Additional 
direct costs, if any, should then be added into this 
formulation.  Additional direct costs are specific site, 
construction, or administrative costs not considered 
in the primary analysis.  Incentives, Disincentives, 
and Liquidated Damages should be considered as 
well.  Liquidated Damages should be calculated on 
hard costs and should motivate the contractor to 
finish within the closure window but also provide 
enough opportunity to get as many contractors 
interested in the project as practical. 
 
For the Bear Creek Crossing, our estimation is 
shown below. 
 

 
 

Figure 10: Slide Cost Estimate 
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Lessons Learned During the Design 
Process 

 

 
Figure 11: Bear Creek Crossing before 

Reconstruction 

During the design of the Bear Creek Crossing, there 
were several decisions that were made and were best 
guesses of how the designer envisioned the bridge to 
be constructed.  The designer had to be keen to 
providing a design that would be conventional 
enough to support different construction teams 
means and methods, however certain aspects of a 
slide-in are arguably not conventional at this time.   

Connection from Column to Cap 

To minimize the shutdown, columns were 
constructed in line and outside the existing center 
pier.  The vehicle movement was not impeded 
during this part of construction.  Once the shutdown 
began, the team removed the existing bridge and 
attached the cap to the column.  The cap was 
designed with moment column connections to 
optimize the weight. The mechanism connecting the 
columns to the cap were to be #11 dowels that 
would fit into the precast voids in the cap.   
 
The designer’s first thought was to have oversized 
individual dowel pockets for each dowel to 

minimize the grout curing time and construction 
procedures that may violate the shutdown window.   
 

 

 
 

Figure 12: Dowel Pockets 

During the design process the contractor was able to 
procure some high-performance concrete (HPC) that 
would allow the entire section to be voided and gain 
strength quickly enough to stay within the shutdown 
window. Threading the dowels through each of these 
pockets would have been more challenging than 
placing the voided area over the entire column cage 
and pouring the concrete in the void through a grate 
in the top of the cap. 
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The HPC was tested and reached 6940 psi 
compressive strength within three hours.  The day of 
construction was very cold, and it took longer for the 
concrete to achieve the necessary strength.  The mix 
was brought to the hopper directly above the void 
where water was added therefore not setting up in 
transit. 

 

 

Figure 13: Dowels extending from previously 
constructed column 

 

 

Figure 14: Voided area in Precast Cap for 
Column Steel  

 

 

Figure 15: Cap being positioned on Columns 

 

 

 

Figure 16: Filling voids with HPC 

Another aspect of the precast cap that was 
considered after the original design was performed 
was the allowance to use lightweight concrete. The 
designer was keen to the cap being as light as 
practical, however locking the contractor into using 
lightweight concrete may have been fiscally 
unadvisable.  As it turned out, the contractor chose 
to use lightweight concrete on the pier cap but not on 
the abutment caps due to these reasons.  The 
designer had to redesign the reinforcing based on the 
higher development lengths required for the 
lightweight concrete. Even with the lightweight 
concrete, two high capacity cranes were required to 
lift and place the pier cap weighing approximately 
422 kips with lightweight concrete. 
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Falsework Form 

During the design process, the designer had to arrive 
at a falsework concept that could give a contractor 
assurance that the design was constructible.  The 
designer used a steel bent shown below to support 
the 1900-kip superstructure. 

The contractor developed a concrete temporary bent. 
Bear Creek typically does not convey a large amount 
of water, but occasionally heavy rains will cause 
Bear Creek to fill with water and have quite the 
discharge.  For this reason, the contractor felt that 
the water would flow better around circular columns 
than steel sections. 

 

Figure 17: Temporary Bent as Designed 

 

Figure 18: Large watershed above Bear Creek 
Crossing 

 

 

Figure 19: Temporary Bent as Built 

 

 

Construction Delays 

During the pouring of the columns of the new 
structure while the existing bridge was in service, 
the contractor had a preferred method of erection for 
the upper portion of the column.  He chose to install 
the reinforcing after the concrete was poured by 
using a template on the top and bottom of the 
reinforcing cage. In all but one instance, this worked 
well for the contractor.  In one instance however, 
due to the required work stoppage while trains 
passed the concrete had a chance to set up or harden 
in advance of the reinforcing being positioned.  
Upon using construction equipment to push the 
reinforcing down through the semi-hardened 
concrete, the reinforcing was not aligned with the 
designed position.  To add to the challenge, this was 
just a few weeks ahead of the planned shutdown 
window.   
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The contractor and designer worked together as a 
team and evaluated different positions of reinforcing 
such that the new reinforcing could be drilled and 
grouted to avoid the bars that were misplaced.  In the 
end however, the contractor used specialized 
equipment to drill through the concrete and steel to 
position the steel as designed. 

 

 

Figure 20: Misaligned Dowels 

 

 

 

 

Figure 21: Alternative Dowel Position

Mechanism to Slide the Bridge

Typically,  a  slide-in  ABC  process  uses  either  low
friction plates or rollers.  Contractors typically prefer
one or the other, but it is not believed that there is a
preferred option by all contractors.  Rollers have the

advantage of having a lower frictional coefficient, 
however they have more of a potential to bind up 
during the slide.  Lubricant was not used in this 
operation; however, it may be advisable as it 
decreases the frictional coefficient. 

The designer envisioned sliding plates, and the 
contractor used rollers.  The contractor also used a 
crane/pulley system at the beginning of the operation 
but resorted to conventional jacking due to the 
friction of the rollers being greater than anticipated. 

 

 

Figure 22: Sliding Shoes in Design 
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Figure 23: Rollers Used in Construction 

 

 

Figure 24: Contractor Checking Frictional 
Coefficient 

 

 

 

 

 

 

 

 

Figure 25: Pulley System 

 

 

Figure 26: Jacking System Used in Construction 
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Other Construction Activities 

Geometry Control during a bridge slide is 
paramount.  During the Bear Creek Slide, the 
contractor was able to keep the bridge advancing 
evenly for the most part. Once there was a corner of 
the bridge that had to be reversed and re-slid.  The 
correction was caught due to an excellent geometry 
control plan and keen eyes on the instruments.  The 
bridge had targets on every corner and was 
constantly being monitored for relative position. 

 

 

Figure 27: Command Center for Geometry 
Control 

Scheduling is always a critical part of the 
construction process, and in ABC it becomes more 
challenging for the project to be successful. Every 
hour of the closure window is planned and executed 
with precision. Opportunities for acceleration are 
always on the agenda only with safety being 
paramount.  The detailed work plan for the 72-hour 
closure window was created and approved months in 
advance of the operation. 

 

Figure 28: 3-D Work Plan for Slide 

After all is erected, care must be taken to ensure the 
owner has what is expected.  In this instance, the 
bridge was erected and a gap between the bearing 
and the girder was observed.  The gap likely 
occurred because the structure was very stiff and had 
no significant load, however the contractor had some 
shims available and closed the gap. 

 

 

 

 

Figure 29: Gap shown below Girder

Conclusions
Through  close  coordination  between  the  contractor, 
the  designer,  the  owner,  and  public  relations  this 
project  was  a  success  for  all  involved.   DART 
provided  the  public  with  awareness  and  bussing 
during closure.  Extensive planning, explicit project 
goals,  and  innovations  uses  for  new  construction 
techniques allowed for a modern bridge structure to 
be  installed  in  one  weekend.  Upon  completion,  the 
bridge  provides  a  higher  level  of  service  with  the 
double  tracking  through  the  corridor  and  also  has
minimal effect on the alignment.

The  completion  of  this  project,  in  conjunction
with other capital improvement projects already
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completed, planned or under construction, allow 
operating windows to significantly expand, thus 
enabling train traffic to move across the TRE 
Corridor more reliably.  This 1.4-mile section of 
double track is an integral step that will increase 
capacity of the DFW Subdivision for the 
commuter, freight and intercity trains that 
operate over the rail line.  This project also 
increases the operational flexibility of the 
corridor during service interruptions or when 
trains miss their scheduled operating windows.  

  
It also allows increased frequencies of 
commuter trains to better serve the growing 
population of the Dallas-Fort Worth region and 
the changing commuter patterns.  
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