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EXECUTIVE SUMMARY 
As part of the I-235 reconstruction project, the East 9th St. and Cottage Grove Bridges over 
I-235 needed to be removed.  The concrete box girder structures could not be removed 
effectively during the normally allotted 20-minute Interstate closures.  A special provision 
was developed to allow I-235 to be closed for one night for the complete demolition and 
removal of the bridges.  One lane in each direction was to be open the next morning with the 
entire Interstate open early the following morning. 
 
Detours were established using city streets to route traffic around the construction site.   The 
Des Moines Police Department (DMPD) had officers stationed at the major intersections to 
help keep traffic running smoothly.  Traffic lights were set to flash to allow the officers to 
properly control the traffic.  Both permanent and movable Changeable Message Signs 
(CMS’s) were used on the Interstate to communicate the Interstate closure to the traveling 
public.  A close relationship with the media also helped to inform the public of the closures. 
 
The E 9th Bridge was removed the night of April 13, 2002, using a mechanical, 
cutting/shearing method of removal.  Four excavators with hammer attachments along with 
two large end loaders and dump trucks were used to break apart the bridge and haul away 
the rubble.  Operators worked throughout the night to tear down the bridge.  There were 
several breakdowns of the excavators, but the contractor was prepared for them.  Repairs 
were made efficiently, and the machines were able to continue working.   
 
The excavators began by cutting the top deck between the girders.  Upon completion of the 
deck for the center span, a larger excavator began hammering at the outside girder web from 
below.  It continued across the center span removing one girder at a time.  The center span 
took approximately four hours to tear down.  The smaller excavators were continuing their 
work on the deck in spans two and four of the five-span bridge.  The entire structure was 
down early Sunday morning with the outside lane in each direction of traffic open by the 11 
a.m. deadline.  The entire mainline, including the Pennsylvania Ave. ramp, was re-opened 
Sunday evening. 
 
The Cottage Grove Bridges were removed using the blasting method.  The first was taken 
down June 1, 2002, with the other to follow one week later, June 8.  Explosives were 
strategically located in the girders, abutments, pier caps and columns to implode the 
structure.  Excavators with a hammer attachment worked to break apart the decks that were 
mostly intact, as an end loader filled dump trucks to haul away the rubble. 
 
The morning deadline for opening a lane of traffic was not met for the first demolition.  A 
westbound lane was opened two hours late while an eastbound lane was opened four hours 
after the deadline.  The Iowa Department of Transportation (IowaDOT) is considering 
liquidated damages for the general contractor for failure to meet the deadline established in 
the contract. 
 
Information learned from the first implosion was used the following weekend on the other 
Cottage Grove Bridge.  Fewer explosives were used on the second bridge and more 
mechanical equipment was brought to the site.  The lanes were easily opened by the 
afternoon deadline.  This showed that as experience is gained in the removal process, more 
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effective use of time allows the contractor a better chance to complete the implosion by the 
stated time. 
 
The removals were for the most part a success.  The structures were removed safely without 
any major incidents.  Improvements can be made to both methods to more effectively 
remove the remaining bridges on the I-235 corridor. 
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MECHANICAL METHOD/EAST 9th BRIDGE 
 
PREPARATION 
 
DECISION 
 
It was decided that the E 9th Concrete Box Girder Bridge could not be safely taken down in 
sections.  The entire structure needed to be removed during one closure instead of during 20-
minute temporary closures.  The special provision, Attachment A, developed for this 
removal allowed the contractor the opportunity to close the Interstate for an entire night if he 
requested it.  Work could begin on a Saturday night no earlier than 9 p.m. and would have to 
have at least one lane in each direction open by 11 a.m. Sunday morning. 
 
COORDINATION 
 
The special provision for removal of concrete box girder bridges (Attachment A) indicates 
that the removal plan should be submitted to the IowaDOT no less than 30 days in advance 
of the removal.   
 
A meeting was held a few days before the removal to discuss the entire process.  The prime 
contractor along with the traffic control and the bridge removal sub-contractors discussed 
with IowaDOT and FHWA staff the process that would be used to remove the bridge.  A 
final removal plan was submitted at this meeting to the IowaDOT bridge engineers to 
finalize the procedure.  The DMPD attended this meeting to help coordinate traffic control 
with the contractors.  A detour route was finalized and all questions were clarified.  A test 
run of the detour was set up to practice the closure and to handle any problems that arise.  
This is discussed further in the Detour section below. 
 
This meeting was a vital component in the success of the demolition.  It was the only 
opportunity for both sides to meet and discuss the plan and special provisions.  There were a 
few items that needed to be clarified such as the use of roadway protection.  The contractor 
did not intend to use protection, but was reminded there was a note in the special provisions 
that required it.  This is covered in detail in the Roadway Protection section below.   
 
PREPARATION OF THE BRIDGE 
 
The contractor began working on the bridge a few days before the actual removal.  This 
work was done on the bridge while traffic was still allowed on the Interstate below. 
Two-foot square openings were cut in the deck to allow access into the box girders to 
remove wooden forms that were left in place during construction (Attachments 1 and 2).  
These holes also provided an opportunity for the contractor to locate the girders and 
diaphragms to make sure the initial slotting of the top deck did not damage these elements.  
The metal handrail was also removed. 
 
The contractor had the option to remove the protective chain-link fencing, traffic signs for 
the Interstate, and a light pole that stood on the bridge.  They opted to leave these in place, 
and they were easily removed by the excavators at the beginning of the demolition. 
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TRAFFIC CONTROL 
 
INTERSTATE CLOSURE 
 
I-235 needed to be closed for the removal of the bridge for the safety of both the traveling 
public and the construction workers.  During the workweek, the traffic volume can exceed 
5000 VPH in one direction for short periods of time.  The traffic volume at 9 p.m. on 
Saturday drops to 3000 VPH total for both directions.  During the overnight hours, the 
volume on the Interstate drops to the range of 200-800 VPH.  Sunday morning was 
determined to have the lowest morning traffic volume that lasted furthest into the morning.  
This information led to the determination that the safest time to close I-235 would be 
Saturday night and into Sunday morning.  The Interstate was closed at 9 p.m. Saturday 
night.  The special provisions required one lane in each direction to be open by 11 a.m. 
Sunday morning and all lanes open including the ramps by 6 a.m. Monday morning.   
 
Changeable Message Signs were used in advance of the Greater Des Moines area as well as 
closer to the work zone to notify the traveling public of the closure.  Figure 1 below 
indicates where the permanent CMS’s are located.  The signs stated the point of the closure 
and suggested through traffic use the alternate route, I-35/80.   
 
The contractor was allowed to close a few of the ramps early, but was not able to begin the 
closing process on the mainline until 9 p.m.  Construction began as soon as the Interstate 
was completely cleared at 9:25 p.m. 
 

 
Figure 1.  The locations of the Permanent CMS’s for incoming traffic to the Des Moines 
area.  The star indicates the location of the E 9th Bridge removed on I-235. 
 
There were a few vehicles that accidently entered the work zone, but were safely directed 
out of the closed area. 
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DETOUR 
 
The detour took Interstate traffic through local city streets and back onto the Interstate.   
Traffic signals along the detours were switched to flash allowing the DMPD officers to 
direct traffic and have it flow more efficiently.  Figure 2 shows the detour path for the 
Interstate traffic during the closure. 
 

 
Figure 2.  The Detour Route used for the closure.  The star marks the location of the E 9th 
Bridge. 
 
There was a sign truss that was an obstruction to the contractor and needed to be taken down 
before the work on the bridge could begin.  This presented the contractor with an 
opportunity to close the eastbound lanes for a few hours as a practice run to see if the detour 
plan would be effective.  It took approximately 1.5 hours to completely close the one 
direction of traffic.  This was much longer than expected.  In order to speed up the process 
for the bridge removal, the contractor was allowed to close the ramps in the area before the 
closure.  The practice closure allowed these details to be resolved before the night of the 
demolition. 
 
Reports from the DMPD stated that there were no accidents caused by the detour.  The only 
problem was that the traffic volume leaving downtown at 9 p.m. caused a backup of vehicles 
from the exit back into downtown.  It was proposed that on similar future projects the 
closure is delayed until later at night. 
 
RE-OPENING OF INTERSTATE 
 
The deadlines were met.  One lane of traffic in each direction was re-opened by 11 a.m. 
Sunday.  Attachment 3 is a view, looking north, of the construction site at approximately 1 
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p.m. Sunday afternoon.  This photo shows the traffic passing through the single open lane in 
each direction through the work zone.  Traffic was slightly backed up at this point in time, 
but moving reasonably quickly through the work zone. 
 
By 4 p.m. Sunday afternoon, the mainline was open in both directions.  The contractor was 
still working on the abutments, but all work requiring equipment to be on the mainline was 
complete.  The westbound Penn Ave. exit ramp, which passed through span four, remained 
closed to allow easier access to the north abutment.  This ramp was opened Sunday evening. 
 
BRIDGE REMOVAL 
 
EQUIPMENT 
 
The sub-contractor for the bridge removal was the Penhall Company, a California-based 
business.  They used four hydraulic excavators with hammer attachments to break apart the 
bridge.  Two end loaders worked to place the gravel protection and clear the concrete rubble.  
There was a skid loader and a backhoe on site to perform minor tasks.  Thirteen dump trucks 
were used to bring gravel to the site and to haul debris away from the site. 
 
REMOVAL PLAN 
 
A removal plan was required to be submitted thirty days before the demolition.  The 
contractor was required to have a licensed engineer design the removal.  The engineer 
worked with the engineers in the Office of Bridges and Structures of the Iowa DOT to 
design a method that met all special provisions.  Revisions were being done up until two 
days before the demolition. 
 
The contractor chose Tomitich Engineering Inc. of Boone, Iowa, to design the demolition.  
The removal plan submitted included notes on pre-demolition work, a sequence of the 
demolition, and equipment descriptions.  The sequence of demolition included directions for 
removing the superstructure followed by the substructure.  Special notes were added to 
instruct the contractor for depth of the removal for each of the footings. 
 
TECHNIQUE 
 
Two of the smaller excavators began by slotting the center span of the top deck as shown in 
Attachment 4.  They cut openings as wide as 3.5 feet longitudinally between the girders.  
The excavators removed the chain-link fence, barrier rail, light pole, and metal Interstate 
signs at this time.  Attachment 5 shows one of the excavators hammering at the barrier rail.  
The contractor’s removal plan indicated that the tracks of the excavators needed to be kept 
on a girder during removal, and that no two tracks could be on the same girder line for the 
entire length of the bridge.  It was noted that the excavators were on the same girder line on 
different spans for extended periods of time during the demolition with no adverse 
consequence.  Attachment B is a typical cross-section of a concrete box girder showing the 
tracks of the excavator remaining over the girders. 
 
Once the machines on top completed the middle span, a larger excavator started to work 
from below.  It began by taking out the web of the outside beam and continued on to remove 
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the bottom and what remained of the top deck rather easily.  The excavator continued to 
proceed transversely through the bridge until the entire span had been removed.  The first 
span was completely down by 1:30, approximately four hours into the demolition. 
 
The concrete fell in small pieces for the most part.  The contractor mentioned at the pre-
demolition meeting that they could take down the structure in pieces no larger than a 
basketball.  During the removal larger pieces did fall, but there was protection below that 
allowed this to occur without damaging the roadway.  If there were no protection below, it is 
likely they could have kept large sections from falling.   
 
The excavators were able to separate most of the rebar while breaking up the concrete.  As 
much of the steel as possible was hauled to a separate rubble pile as shown in Attachment 6.  
The end loaders loaded the concrete rubble onto the dump trucks that hauled it away.  The 
operators of the end loaders appeared to clear enough of the rubble to keep the site workable 
without removing an excessive amount of the gravel protection. 
 
ROADWAY PROTECTION 
 
The special provisions for this removal required some type of protection be placed on the 
roadway.  One-inch thick steel or two feet of dirt were recommended in the plans, but the 
decision was left to the contractor.  The area of the protection was required to extend four 
feet outside the footprint of the bridge. 
 
At the coordination meeting mentioned above, the sub-contractor said he felt the protection 
was not needed.  It would only slow the process.  The IowaDOT and FHWA worked 
together deciding how to handle the situation.  It was decided that if the contractor offered a 
sufficient refund and would take responsibility for any damage to the roadway, they would 
allow the project to go without protection.  No agreement was reached between the state and 
the contractor, therefore the protection was required. 
 
In future projects, this protection requirement could be reviewed.  It may be an opportunity 
to save funds to eliminate the protection or reduce the thickness of the layer if the contractor 
feels he can avoid damaging the roadway.  As long as the concrete is broken into small 
pieces before it is dropped, it should not cause significant damage to the pavement below.  If 
the protection requirement is kept, it might be valuable to extend the protection more than 
four feet outside the footprint.  Debris was seen falling outside this limit.  It was stated at the 
post-removal meeting, mentioned below, that protection will be required on the next bridge 
removal project. 
 
DUST CONTROL 
 
As with any construction project in an urban area, the neighborhood and its residents should 
be considered during the process.  The removal of the bridge created a significant amount of 
dust in the air.  A strong wind at times blew this dust onto the property of the nearby 
residents.  One resident complained that the dust covered virtually everything in her yard. 
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Further evaluation is necessary to determine a solution to the dust control issue. A 
specification to mitigate the dust problem for future bridge removals of this type is being 
evaluated. 
 
COST 
 
The removal of existing structures was a bid item in the contract for the construction of the 
E 9th St. Bridge.  The cost of the removal was bid at $280,000.  This number is significantly 
higher than the cost to remove beam bridges in the same corridor, which have averaged 
approximately $85,000 for similar sized structures.  These structures do not face the same 
restrictions as the box girder bridges since they can be removed in stages instead of a 
complete removal in a one-night Interstate closure. 
 
POST-REMOVAL MEETING 
 
A de-briefing meeting was held April 17, 2002, at the I-235 Construction Office to discuss 
the removal process.  Members of the IowaDOT met with the contractors to discuss the 
project and improvements for the next bridge removal. 
 
The state inspector suggested several issues to discuss.  The dust control issue was 
mentioned.  The contractor did not feel wetting the area would work.  Further discussion 
will be required for this issue. 
 
There was not enough safety fencing surrounding the construction site.  The local citizens 
who came to watch the removal were too close.  One possibility to keep them back would be 
to put bleachers far enough back for them to be safe. 
 
Issues were raised about the CMS’s.  The DMPD did not feel they were left on long enough.  
One of them did not work for the first two hours of the closure, which caused a traffic jam in 
the downtown area. 
 
Re-painting of the roadway after the removal should be in the next plan before all the lanes 
are opened.  The construction equipment and the debris caused enough wear on the road that 
re-painting will be required at each bridge.  It should be scheduled in advance. 
 
The DMPD recommended that the closure be pushed back two hours and begin at 11 p.m.  
There was too much traffic to shut the Interstate down at 9p.m.  If the morning deadline 
were pushed back two hours, they felt the public would be able to follow the detour easier in 
the daytime. 
 
It was also stated by the Resident Construction Engineer that the roadway protection would 
be required on future projects.  The concrete pieces that were falling were large enough to 
cause damage to the roadway if left unprotected. 
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BLASTING METHOD/COTTAGE GROVE BRIDGES 
 
PREPARATION 
 
DECISION 
 
The Cottage Grove Bridges located over Interstate 235 in Des Moines needed to be removed 
as part of the reconstruction project.  The contractor was given the option to choose between 
the same two methods of removal as mentioned above, either the mechanical method or the 
blasting method.  The closure of the Interstate would begin at 12 midnight Saturday.  One 
lane in each direction would have to be open by 2 p.m. Sunday afternoo,n and the entire 
Interstate open by 6 a.m. Monday morning. 
 
The contractor chose to blast the bridges.  This involved the use of explosives to drop the 
existing structures to the ground leaving the remaining intact pieces to be broken apart using 
hydraulic excavators. Special provisions require that a pre- and post-blasting property 
survey be performed for all properties in close proximity to the bridge.  The continuous use 
of a seismograph by a trained operator for ground vibration monitoring purposes occurred 
during all blasting activities, which is discussed further in the Seismic Monitoring section 
below.  A blasting plan was to be submitted thirty days before the removal.   
 
COORDINATION  
 
Several meetings were held in an attempt to better coordinate this effort.  Discussions 
between IowaDOT and FHWA bridge engineers and the contractors responsible for the 
implosion, removal, and traffic control processes proved to be beneficial to all sides.  The 
DMPD also attended these meetings to help coordinate traffic control with the contractors.  
The explosives sub-contractor was able to coordinate his process with the Des Moines Fire 
Department’s Explosives Personnel to ensure both parties knew what was expected of them.  
He explained his implosion process, and the state and federal engineers were able to ask 
questions about the event.   
 
PREPARATION OF THE BRIDGES 
 
The Cottage Grove Bridges were closed approximately one month prior to the removal due 
to the nearby construction of the new bridge and ramps.  This allowed plenty of time for the 
contractor to perform the work needed to prepare the bridge for the removal.  This section 
discusses the work done on the bridge while traffic was still allowed on the Interstate below. 
 
Approximately 800 holes were drilled into the top deck of the first bridge beginning one 
week before the demolition.  These holes were about 2 inches in diameter and extended 20 
inches down into the center of the girders as shown in Attachment 9.  These holes were 
plugged with tar and a piece of geotextile to prevent debris from entering them.  They were 
later filled with explosives on the day of the demolition.   
 
The structure needed to be wrapped with a geotextile fabric and chain link fencing to help 
prevent debris from the implosion from leaving the project site.  The top deck was covered 
and the columns were wrapped during the days leading up to the implosion (Attachment 10). 
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Once the Interstate was closed, the fabric and fencing were thrown over the side of the 
bridge and tied underneath to completely wrap the structure. 
 
The rails and pedestrian fence were also removed prior to the closure. 
 
The information gathered from the first implosion was adapted for use on the second bridge, 
which was removed one week later.  The only parts of the second bridge to be loaded were 
over the pier diaphragms and along the sidewalk.  The bridge was only wrapped with the 
fabric and fencing where charges were placed, Attachment 11.  Longitudinal cuts were made 
along the top deck.  These cuts, shown in Attachment 12, are intended to help the bridge 
break apart when it hits the ground.  This was also in the plan for the first bridge, but the 
contractor did not have enough time to perform the saw cuts. 
 
TEST BLAST 
 
The sub-contractor responsible for the implosion of the bridge, Controlled Demolitions 
Incorporated, CDI, usually performs a test blast on the structure before the actual 
demolition.  This involves setting off a few charges in non-critical areas of the bridge 
several days in advance of the removal.  The sub-contractor uses the information from the 
test blast to determine more specific requirements for the explosives.  The bridge remains 
standing and in a condition allowing normal Interstate traffic to safely pass beneath the 
bridge.  The bridge remains closed to traffic. 
 
Due to coordination conflicts with CDI and the difficulty they had finding an engineer 
licensed in the state of Iowa that would approve a demolition plan that included a test blast, 
it was not done.  Tom Dowd of the CDI Company felt it was not required for this bridge 
type.  His company had sufficient experience to determine the amount of explosives needed 
to complete the demolition without performing a test blast. 
 
TRAFFIC CONTROL 
 
INTERSTATE CLOSURE 
 
The DMPD requested the closure of the Interstate for removing structures be delayed until 
12 midnight Saturday.  They felt traffic volume on the Interstate was too high at 9 p.m. The 
Police Department thought it would be safer and easier for the traveling public to follow the 
detour route signs during the daylight on Sunday afternoon rather than on Saturday night.  
The contractor was still given the same amount of time to remove the bridge, therefore he 
would not be required to have a lane open until 2 p.m., but still needed to open all mainline 
lanes by 6 a.m. Monday morning. 
 
Both permanent and portable CMS’s were used to help communicate with the traveling 
public.  Permanent CMS’s located on incoming traffic lanes to the Des Moines area on I-35 
and I-80, as shown in Figure 1 above, were used to notify the public of the closure.   
 
Portable CMS’s were located on the Interstate nearer the closure.  Double-lane closures 
were used to shift the traffic into the right lane ahead of the closure and direct them off the 
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Interstate at the appropriate exit ramp.  The double-lane closures began at 9 p.m. Saturday 
night. 
 
The start of the eastbound detour occurred at the Cottage Grove exit, which was within the 
1000-foot blasting range that needed to be vacated during the implosion.  This presented a 
problem of how to handle the Interstate traffic during the few minutes required for the 
implosion.  A rolling roadblock was used.  DMPD positioned patrol cars with lights flashing 
in each lane of traffic to slow down all vehicles at the appropriate time.  They would slow 
down as they approached the vacated area and stop the traffic if it was needed to keep 
everyone at least 1000 feet away.  Once the demolition occurred, the exit ramp was the first 
part of the roadway inspected.  As soon as it was safe, the police vehicles allowed the traffic 
to resume using the detour.  The rolling roadblock was an effective method for temporarily 
closing the detour without re-routing traffic or using a more permanent closure method. 
 
 
DETOUR 
 
The detour directed Interstate traffic through local city streets and back onto the Interstate.  
DMPD officers directed traffic at critical intersections.  Figure 3 shows the detour path for 
the Interstate traffic during the closure. 
 

 
Figure 3.  The Detour Route used for the closure.  The star shows the location of the first 
bridge removed.  The second bridge is located just east of the first. 
 
Certain high-traffic intersections experienced congestion during the detour.  Airport traffic 
often uses these streets to commute to the Interstate.  The western part of downtown Des 
Moines is also located a few miles south of this area of the Interstate.  It was decided for the 
second demolition, signs would be posted on high-traffic streets to restrict traffic through the 
corridor to local traffic only.  This plan should reduce the amount of interference to the flow 
of Interstate traffic. 
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The original plan was to test the detour route during the test blast described above.  The 
Interstate would have been closed long enough to detect any issues with the detour.  Since 
the test blast was not performed, there was no opportunity for a practice-run for the detour.  
A test blast on future projects or similar type of short-term closure presents a good 
opportunity to use the detour to work out any unforeseen issues that might occur.  
 
Reports from the IowaDOT and DMPD stated that there were no reported accidents caused 
by the detour either night.  The later closure appeared to relieve some of the congestion 
experienced during the E 9th Bridge removal.  The IowaDOT plans to continue closing the 
Interstate at 12 midnight. 
 
RE-OPENING OF INTERSTATE 
 
The sub-contractor responsible for the removal of the bridge expected the structure to come 
down in much smaller pieces.  They did not appear to be expecting to break apart as much 
rubble as was required.  It took them longer than expected to get the Interstate cleared.  As a 
result, the Interstate was not opened by the deadline of 2 p.m.  An eastbound lane was not 
opened until 4 p.m., two hours late, and a westbound lane was opened around 6 p.m. 
 
The sub-contractor was better prepared for the second implosion.  Additional equipment was 
brought to the site to break apart and haul away the rubble.  The contractor had a lane open 
in each direction by the 2 p.m. deadline and the entire mainline open well before Monday 
morning. 
 
BRIDGE REMOVAL 
 
EQUIPMENT/EXPLOSIVES 
 
Metro Wrecking was responsible for the removal of the bridge.  They brought in one 
excavator with a hammer attachment intended to perform minimal breaking of the concrete.  
Two smaller excavators were responsible for separating the rebar.  One had a pincher 
attachment, the other a grabble attachment.  One end loader was used to apply the roadway 
blanket and load debris into dump trucks that were used for hauling material to and from the 
site.  A backhoe was used to load debris as well. 
 
Additional equipment was brought to the site for the second implosion.  Three additional 
excavators and an extra end loader allowed the Interstate to be cleared much quicker.  The 
excavator with the pincher attachment was exchanged for a second grabble attachment. 
 
The CDI Company was hired by Metro to implode the bridge.  An electronic detonation 
device was used to begin the implosion.  Thin primer chord ran from the device to the first 
row of holes on the south abutment.  Each row was connected to the next row in two places 
by primer chord and a 20-millisecond delay fuse.  This was done to create a rolling action 
across the bridge to assist in breaking up the decks and girders.  Each transverse row of 
holes was connected with light primer chord.  Each hole was loaded with a half stick of 
dynamite and 18-24 inches of a 400-grain-per-foot blasting chord of gunpowder placed in a 
plastic tube.  Sand was placed above the explosives to act as an insulator.  A three-second 
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delay fuse was placed in each hole to allow all the fuses to be lit before the first explosives 
ignited.  This prevented the first explosion from interfering with the detonation of others. 
 
REMOVAL PLAN 
 
Special provisions for the bridge removal require that the contractor’s removal plan should 
be submitted thirty days in advance of the demolition.  An engineer licensed in the state of 
Iowa was required to review the plan to ensure the removal would be completed safely.  
Special provisions also required that the engineer be on site during all implosion activities. 
 
TECHNIQUE 
 
On the first Cottage Grove Bridge, explosives were placed in each concrete girder every 4 
feet for the length of bridge.  Approximately 800 holes were vertically drilled down into the 
girders through the top deck.  Eighteen-inch diameter holes were cut as necessary into the 
top deck to check the location of the girders as shown in Attachment 13.  They were smaller 
than the holes in the deck of the E 9th Bridge.  These holes did not cause any damage to the 
structural integrity of the bridge.  For the second Cottage Grove Bridge, only approximately 
300 holes were loaded with explosives near the pier diaphragms and sidewalk. 
 
Explosives were also placed in the pier columns.  Holes were drilled horizontally into the 
columns for placing charges.  The depths of the holes were more than half the diameter of 
the column.  One concrete face of each column was chipped out to allow access to the spiral 
rebar reinforcement.  Attachment 14 shows a column before it was wrapped with the fabric 
and fencing.  All of the horizontal rebar was cut to weaken the reinforcement before the 
implosion as shown in Attachment 15.   
 
Most of the initial planning and coordinating for this project discussed the implosion, but 
once the bridge was brought down, it needed to be hauled away.  The explosives did not 
completely break apart the decks and pier caps.  Approximately 60 – 75% of the girders and 
columns were blown out, but the top and bottom decks remained relatively intact.  
Attachment 16 shows a view of the web of the outside girder after the implosion.  
Attachment 17 shows the interior girders once the outside girder was removed.  The bridge 
removal sub-contractor had to use a hydraulic excavator with a hammer attachment to break 
apart the concrete and steel rebar reinforcement.  The debris from the bridge and the 
concrete protective mat was hauled away using an end loader to fill the dump trucks. 
 
The sub-contractor responsible for the removal and the sub-contractor responsible for the 
explosives did not appear to have the same expectations for the implosion.  It appeared that 
the removal contractor did not have enough equipment on site to handle the amount of 
concrete breaking that remained after the implosion.  The explosives contractor felt that the 
implosion was a success.  He got what he expected from the demolition.  This is another 
example of how critical communication is between all participants in a project of this type.  
The lack of equipment could have been one of the major causes for the Interstate not being 
opened on time.  When more equipment was available on the second bridge, the removal 
was completed on schedule. 
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SEISMIC MONITORING AND PROPERTY SURVEY 
 
Special provisions required that seismic monitoring be performed during all implosion 
activities.  This required the contractor to supply seismographs and employ a trained 
operator to monitor ground vibration to analyze potential damage to surrounding properties.  
Restrictions to the maximum vibration allowed to leave the construction zone are specified 
in the Special Provision included as Attachment A.  These limitations were lower than the 
threshold to crack plaster. 
 
Special provisions also required that all possibly affected properties receive a pre- and post-
blast survey.  The contractor should arrange to meet with property owners to investigate 
their property both inside and outside.  It is required that documentation of these surveys 
should be reported to the IowaDOT within 30 days of the blasting. 
 
 
 
 
ROADWAY PROTECTION 
 
The special provisions for this project required some type of protection be placed on the 
roadway.  One-inch-thick steel or two feet of dirt were recommended in the plans, but the 
decision was left to the contractor.  The area of the protection extended four feet outside the 
footprint of the bridge. 
 
The contractor chose to apply a 2 foot layer of broken concrete and sand to protect the 
roadway.  This appeared to be sufficient.  There was a small area of roadway that was 
damaged during the demolition.  The Resident Construction Engineer believed that heavy 
equipment, not the bridge implosion, caused the damage.  The contractor repaired the 
damage at his expense. 
 
If this process is part of the critical path, it might be an area where some time could be 
saved.  If the contractor began applying the protection during the lane closures allowed to 
begin at 9 p.m., it would require less time to complete the process once the Interstate is 
closed.   
 
COST 
 
The removal of existing structures was a bid item included in the contract for nearby road 
reconstruction that included Cottage Grove Avenue.  The cost of the removal for both 
bridges was bid at $400,000, slightly lower than the price for the cutting/shearing method of 
$280,000 for one bridge.  This number is still significantly higher than the cost to remove 
beam bridges in the same corridor that use a more conventional method of removal. 
 
POST-REMOVAL MEETING 
 
The blasting of the second Cottage Grove Bridge occurred a week after the first demolition.  
Improvements to the removal process were discussed during the post-removal meeting of 
the first bridge. Changes needed to be made to guarantee the Interstate would be opened on 
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time.  The IowaDOT discussed the possibility of liquidated damages being assessed to the 
general contractor for failure to reopen I-235 as established in the special provision for the 
removal of a concrete box girder bridge.  The possibility of including a liquidated damage 
clause in the special provision to encourage the contractor to meet the deadline was 
discussed. 
 
More preparation was done before the actual closure of the Interstate for the second bridge.  
The implosion was scheduled to occur at 2 a.m., one hour earlier than the first bridge.  The 
top deck was longitudinally saw cut.  More attention was given by the explosives contractor 
to the pier caps and abutments to make sure they were sufficiently broken apart.  The deck 
did not have any explosives in it.  The deck was slightly broken up by the impact of it hitting 
the ground, but for the most part hydraulic excavators were used to break it apart once it was 
on the ground. 
 
The bridge removal contractor supplied more equipment to be better prepared for the 
amount of concrete breaking work that will be required after the implosion.  Three 
additional hydraulic excavators were used as well as an additional end loader.  A second 
shift of operators was brought in to relieve the initial crew. 
 
An attempt was made on the first bridge to keep the involvement of the public to a 
minimum.  Announcements on the news tried to downplay the event and told the public to 
stay home and watch it on television.  This did not work.  Hundreds of people turned out to 
see the implosion.  It was decided that a public viewing area would be set up on the mainline 
roadway for the second implosion.  Barrels and ropes were used to create a viewing area 
maintained by uniformed officers to prevent anyone from negatively affecting the 
demolition work.  This viewing area provided a safe place for spectators to see the 
implosion without interfering. 
 
As with any construction project, weather can also cause issues.  A strong thunderstorm 
passed through the area in the middle of the night.  The planning of future similar projects 
should include working around inclement weather.  
 
CONCLUSION 
 
There was a large amount of information learned about bridge removals on these projects.  
The information covered in this report will be used on future I-235 projects as well as other 
similar bridges.  Coordination, preparation, and communication are keys to the success of 
projects of this magnitude.  The preparation of the detour allowed traffic to flow smoothly 
and safely around the work zone.  Des Moines Police reported no accidents during the 
Interstate closures.  The bridges were successfully removed without any major incidents.  
The special provisions for concrete box girder bridge removals will be updated to include 
information learned on the first few bridges that will be used on future projects. 
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Attachment 1 – E 9th – Evening Before Demolition 

 
 
Attachment 2 – Access Holes On Deck To Remove Wooden Forms 
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Attachment 3 – View of E 9th Bridge Removal at 1:00 PM Sunday afternoon 

 
 
Attachment 4 – Slotted Top Deck 
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Attachment 5 – Excavator Hammering at the Barrier Rail 

 
 
Attachment 6 – Separate Debris Pile for Steel Rebar 
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Attachments 7 & 8 – Damage to roadway caused by equipment 
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Attachment 9 – Pre-drilled Holes for Explosives 

 
 
Attachment 10 – Columns wrapped with fencing and fabric 
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Attachment 11 – Deck Wrapped only over Pier Caps and Sidewalk 

 
 
Attachment 12 – Longitudinal saw cuts in the deck 
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Attachment 13 – 18” Holes drilled into the Deck 

 
 
Attachment 14 - Columns Before Wrapped Attachment 15 – Cut Horizontal Rebar 
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Attachment 16 – An outside girder after the implosion 

 
 
Attachment 17 – An inside girder after the implosion once outside girder was removed 
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Attachment C (page 1 of 2) – Westbound traffic counts from February at Penn Ave Bridge. 

 
 



  Page 26 

Attachment C (2 of 2) – Eastbound traffic counts from February at Penn Ave Bridge. 
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Special Provision 
For 

Removal of Concrete Box Girder Bridges 
 

Polk County 
 

IM-235-2(330)9--13-77 
October 2, 2001 

 
 

1. DESCRIPTION OF WORK 
 
This item shall consist of removal from the project of all portions of an existing structure, 
except the portions that may be required or permitted to be left in place.  Unless otherwise 
provided, all structures or parts of structures to be removed shall become the property of the 
Contractor.   
Work shall be performed in accordance with these special provisions, or as directed by the 
Engineer, and Section 2401 of the Standard Specifications. 
 

2. BRIDGE REMOVAL 

The Contractor shall submit a complete bridge removal plan to the Engineer detailing 
procedures and sequence for removing portions of the bridge, including all features 
necessary to remove the bridge in a safe and controlled manner.  The removal plans, 
indicating detailed sequences of operations, shall be submitted to the Engineer, at least, 
thirty (30) calendar days prior to start of removal operations of the existing bridge. The 
bridge removal plan shall include the following: 
 

A. The bridge removal sequence for the entire structure, including staging of bridge 
removal; 
B. Equipment locations on the structure during removal operations; 
C. Temporary support shoring or temporary bracing if required; 
D. Locations where work is to be performed over traffic; and  
E. Details and locations of protective covers or other measures to assure that bridge 

removal will not endanger the public. 
 

The following additional requirements apply to the removal of portions of the existing 
bridge that are over or adjacent to roadways that may be closed to public traffic for only 
brief periods of time: 
 

A. The closure of roadways to public traffic shall conform to the Traffic Control Plan. 
B. Prior to closing of a roadway to traffic to accommodate bridge removal operations, 

the Contractor shall have all necessary workers, materials, and equipment at the site 
as needed to proceed with the removal work in expeditious manner.  While the 
roadway is closed to public traffic, work shall be pursued promptly and without 
interruption until the roadway is reopened to public traffic. 
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C. All removal operations shall be performed during periods of time that the roadway is 
closed to the public traffic except as specified herein for preliminary work. 

D. Preliminary work shall be limited to operations that will not reduce the structural 
strength or stability of the bridge, or any element thereof, to a level that in the 
judgement of the Engineer would constitute a hazard to the public.  Such preliminary 
work shall also be limited to operations that cannot cause debris or any other 
material to fall onto the roadway.  Protective covers may be used to perform 
preliminary work such as chipping or cutting the superstructure into segments, 
provided the covers are of sufficient strength to support all loads and are sufficiently 
tight to prevent dust and fine material from sifting down onto the traveled way.  
Protective covers shall extend at least 1.2m beyond the limit of the work underway.  
Bottom slabs of box girders may be considered to be protective covers for 
preliminary work performed on the top slab inside the limits of the exterior girders. 

E. Temporary support shoring, temporary bracing, and protective covers shall not 
encroach closer than 2.4m horizontally from the edge or 4.6m vertically above any 
traffic lane or shoulder that is open to public traffic. 

F. During periods when the roadway is closed to public traffic, debris from bridge 
removal operations may be allowed to fall directly onto the lower roadway provided 
adequate protection is furnished for all highway facilities.  The minimum protection 
for paved areas shall be a 0.6-m thick earthen pad or a 25-mm thick steel plate placed 
over the area where debris can fall.  Prior to reopening the roadway to public traffic, 
all debris, protective pads, and devices shall be removed and the roadway swept 
clean with wet power sweepers or equivalent methods. 

G. The removal operations shall be conducted in such a manner that the portion of the 
structure not yet removed remains in a stable condition at all times. 

 
Concrete superstructures may be removed by any means consistent with regulations 
regarding safety and protection of adjacent property.  Where portions of existing 
substructures lie wholly or in part within limits for a new structure, they shall be removed as 
necessary to accommodate construction of the proposed structure. 
 
The Contractor shall submit working drawings, with design calculations, to the Engineer for 
the proposed bridge removal plan.  The bridge removal plan shall be prepared by a 
Professional Engineer registered in the State of Iowa.  The design calculations shall be 
adequate to demonstrate the stability of the structure during all stages of the removal 
operations.  Calculations shall be provided for each stage of bridge removal and shall 
include dead and live load values assumed in the design of protective covers.  At a 
minimum, a stage will be considered to be partial removal of the top slab, the sidewalk, or 
portions of the superstructure, in any span; or bent caps, or columns at support locations. 
 
The Contractor's registered engineer shall be present at all times when bridge susperstructure 
removal operations are in progress.  The Contractor's registered engineer shall inspect the 
bridge removal operation and the status of the remaining structure.  Should an unplanned 
event occur, the Contractor's registered engineer shall submit immediately to the Engineer 
for approval, the procedure of operation proposed to correct or remedy the occurrence. 
 
Full compensation for conforming to requirements of this special provision shall be 
considered as included in the contract lump sum price paid for bridge removal and no 
additional compensation will be allowed. 
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3. REMOVAL METHODS 
 

A. Cutting / Shearing: Existing bridge superstructure and pier columns may be 
reduced into smaller sections to allow for partial removal. Smaller sections may be lifted 
by cranes or dropped on the pavement below provided that all the requirements of this 
Special Provision are met. 
 
B. Blasting: The Contractor may be permitted to use explosive provided the 
requirements outlined in this Special Provision are satisfied. 
 
C. Other Approved Methods 
 

4. USE OF EXPLOSIVES 

The following requirements shall apply: 

A. Pre-blast Crack and Damage Survey 

Description 
 
The Contractor shall arrange with property owners affected by the project the rights-of-entry 
to their properties in order to engage in a pre-blast and post-blast property damage survey.  
The locations of the affected properties are included in the estimate reference information of 
the bridge plans.  The Contractor shall submit written reports to the Iowa DOT District 1 
Engineer to confirm a visual investigation of the buildings on these properties. 
 
Investigation Methods 
 
The investigation shall consist of visually inspecting and recording all existing defects in the 
structures.  The structures shall be thoroughly inspected from top to bottom, inside and out.  
The report shall include names of inspectors, date of inspections, and descriptions and 
locations of defects.  In addition, the Contractor shall mark existing cracks in such a way 
that future observations would indicate whether cracks continue to open or spread.  
Photographs shall be used in verifying written descriptions of damaged areas.  The 
Contractor shall arrange for professional photography capable of producing sharp, grain-
free, high-contrast pictures with good shadow details for construction monitoring at the 
properties. 
 
Before any blasting operations for demolition, the Contractor shall have record photographs 
taken of the portions of all the buildings affected by the proposed bridge demolition. 
 
Photographs shall be taken and developed so that details of the buildings will be clear and 
well defined.  The intent is to procure a record of the general physical condition of the 
buildings’ exterior walls and foundations.  Camera location shall be changed for each of the 
photographs and shall be varied so that all portions of the buildings’ exterior surfaces will be 
covered by the view. 
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Each photograph shall contain the following information: 
 
 I-235, Polk County 

IM-235-2(330)9--13-77 
 View       
 Looking      
 Date       
 Photographer      
 
Photographs shall be eight by ten inches, black and white glossy, mounted on paper with a 
flap for binding.  Three prints of each view and the negatives shall be supplied to the Iowa 
DOT District 1 Engineer within two weeks after the exposure has been made.  Rights for 
subsequent use shall become the property of the Iowa DOT. 
 
The Contractor shall conduct a second inspection of each affected property once blasting is 
complete.  He shall visually inspect and photograph each structure to verify the post-blast 
condition.  The Contractor shall follow the same inspection procedures as outlined herein 
before for the pre-blast survey. 
 
The final written report of each property shall be typed on bond paper and be in text form, 
headings, indexed, etc., and shall become the property of the Iowa DOT. 
 
B. Seismograph 

Description 
 
Work under this item shall consist of furnishing a seismograph and employing a trained 
operator to continuously monitor ground vibration near buildings during controlled blasting.  
The purpose of the monitoring is to assess potential damages to adjacent structures due to 
blasting activities.   
 
Equipments 
 
The seismograph shall be a continuous monitoring instrument capable of producing a 
continuous strip recording of the seismic readings, or a continuous dated report of all 
seismic events exceeding a predetermined threshold.  The seismograph shall be supplied 
with all accessories necessary for making seismographic observations.   
 
Monitoring Procedures 
 
The Contractor, in the presence of the Iowa DOT District 1 Engineer, or his representative, 
shall take seismograph readings prior to blasting to establish an ambient index. 
 
The seismograph shall be placed to continuously monitor all blasting activities or as directed 
by the Engineer.  Attentive observation of the seismographic readings shall be made during 
all blasting operations.  If blast activities generate ground vibration with maximum peak 
particle velocity of greater than 12.7 mm (0.50 inch) per second at frequencies below 40 Hz, 
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or 50.8 mm (2.0 inches) per second at frequencies greater than 40 Hz; or alternatively, a 
maximum of 12.7 mm (0.50 inch) per second peak particle velocity below 10 Hz, and a 
maximum of 50.8 mm (2.0 inches) per second above 40 Hz, and a maximum of 0.20 mm 
(0.008 inch) displacement between 10 and 40 Hz, the Contractor shall stop the operation in 
progress and adjust explosive quantities and/or type or other methods to reduce vibrations to 
allowable levels. 
 
Ground vibration shall be measured as the particle velocity.  Particle velocity shall be 
recorded in three mutually perpendicular directions.  The maximum allowable peak particle 
velocity shall apply to each of the three measurements. 
 
The final recorded seismograph charts and/or reports shall become the property of the Iowa 
DOT. 
 
 
5. ROAD CLOSURE LIMITS 

Depending on the method of removal employed, the Contractor will be allowed to close I-
235 to traffic using one of the following traffic control schemes outlined below: 
 

A. The Contractor will be allowed to close I-235 to traffic between 9 PM Saturday and 
11 AM Sunday to allow for complete superstructure removal over the traveled way. 
Additional one lane closure may be allowed between 11 AM Sunday and 7 AM 
Monday to complete the bridge removal operation; during this period the Contractor 
will be limited to performing debris removal and clean up.  

B. The Contractor will be allowed to close I-235 to traffic between 9 PM and 6 AM 
weekdays to allow for partial removal of the structure. 

 
6. METHOD OF MEASUREMENT AND BASIS OF PAYMENT 
 
Removal of all material from the bridge, including removal in stages, will be measured as a 
single lump sum.  No measurement will be made of individual items on the bridge. 

 
The lump sum price bid for “Removal of Existing Structures” shall be full compensation for 
furnishing all material, equipment, and labor and for performance of all work including 
removal plans as required, safety and protective measures, cleanup, and disposal of non-
salvaged materials.  
 
If explosive is used, the following items should be considered incidental: surveying each 
property twice, providing the written report, providing three mounted black and white glossy 
prints and the negative for each view photographed, furnishing a seismograph, an operator, 
accessories, and for furnishing all labor, equipment and incidentals necessary to complete 
the work.   
 
 

 


