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P j t F diProject Funding
 Colorado Bridge Enterprise – FASTERColorado Bridge Enterprise FASTER

 $4 38 million grant FHWA’s Highways for $4.38 million grant FHWAs Highways for 
Life Program – Every Day Counts

 Hazard Elimination Safety (HES) funds



CM/GC P j t D liCM/GC Project Delivery
• Allows input from Contractor for project elementsAllows input from Contractor for project elements 

unique to ABC methods
• Permanent structure can be designed and g

detailed for specific ABC method selected
• Costs of ABC will be more accurate with 

Contractor pricing
• Contractor has advantage to pick the best 

Bridge Staging location early in process



P j t TProject Team
• Owner: Colorado Department ofOwner: Colorado Department of 

Transportation (CDOT)

• Design Engineer: Wilson & Company 

• Contractor: Kiewit Infrastructure



E i ti B idExisting Bridge



P j t O iProject Overview
• Structure E-16-FW was selected for replacement –p

sufficiency rating 43.9
• Originally directed to only replace the existing structure 

i ki din kind
• 3 phases needed for normal construction

– Required to maintain 5 lanes of traffic across structureq
– Potential widening needed to maintain traffic

• Noticed congestion and substandard geometry was also 
a problem for the interchangea problem for the interchange

• Bridge Enterprise authorized funding for traffic study



E i ti I t hExisting Interchange



E i ti T ffi V lExisting Traffic Volumes
• Pecos Street ADTPecos Street ADT 

– 10,000 North of I-70 (5-10% Large Trucks)
– 19,000 South of I-70 (5% Large Trucks)( g )
– 4-5,000 West Ramps (6% Large Trucks)
– 8-9,000 East Ramps (9% Large Trucks, 

10-25% Loop movement)
• W. 48th Ave. ADT 

– 5,000 West of Pecos Street (5% Large Trucks)
– 10,700 East of Pecos Street (8% Large Trucks)



D i C id tiDesign Considerations
• ROW restrictions – minimize impactsROW restrictions minimize impacts
• 6 legs on north intersection
• Truck traffic – industrial areaTruck traffic industrial area
• Pedestrian traffic
• I 70 traffic• I-70 traffic
• Construction phasing



Alt ti C id dAlternatives Considered
• Restripe bridge to provide 2 SB leftsRestripe bridge to provide 2 SB lefts
• Add lanes to bridge – 2 alternatives 
• Relocate north movements – 7 alternativesRelocate north movements 7 alternatives
• Full interchange – 3 alternatives

– Single Point Urban InterchangeSingle Point Urban Interchange
– Diverging Diamond Interchange
– Offset Intersection with flyoversy

• Modern Roundabouts



P j t G lProject Goals
1. Advance knowledge, experience & cost efficiency of the g p y

CDOT construction program and the construction industry in 
ABC and CM/GC  project delivery

2 Provide a well publicized highly successful ABC project2. Provide a well publicized, highly successful ABC project
3. Replace the poor structure, and improve traffic operations 

and safety within the project budget
4. Accelerate delivery of construction schedule & complete by 

October 1, 2013
5. Minimize inconvenience to traveling public, & maximize g p ,

safety of workers & traveling public
6. Facilitate a collaborative partnership with all of the members 

of the project team and stakeholdersof the project team and stakeholders
7. Provide a high quality design and construction



P d t i M tPedestrian Movements
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P d t i H b id BPedestrian Hybrid Beacon



P d t i B idPedestrian Bridge 



Pecos Street BridgePecos Street Bridge



Wh ABC f thi P j t?Why ABC for this Project?
• Reduced construction scheduleReduced construction schedule 

– (preferred by local businesses)
• Reduced road user costs and delaysReduced road user costs and delays
• Improved safety 

– (work zone & road user)( )
• Strong public support for ABC
• Meets project goal to expand ABC constructionMeets project goal to expand ABC construction 

knowledge in Colorado 
– (for Contractor and Owner)



ABC D i i M ki PABC Decision Making Process
• Used UDOT’s ABC Rating Procedure for PecosUsed UDOT s ABC Rating Procedure for Pecos
• Based on FHWA “Decision-Matrix Framework for 

PBES”, May 2006, y
• Rating procedure is easy to use
• 8 evaluation measures for decision making8 evaluation measures for decision making
• Road User Delays/Costs - major consideration
• CDOT Report CDOT-2010-2 confirms road user• CDOT Report CDOT-2010-2 confirms road user 

delay/costs can be significant
• Favorable site conditions must be satisfiedFavorable site conditions must be satisfied



Evaluation MeasuresEvaluation Measures

1 A D il1. Average Daily 
Traffic

2. Delay/Detour Time2. Delay/Detour Time
3. Bridge Classification
4. User Costs
5. Economy of Scale
6. Use of typical details
7. Safety
8. Railroad impact



Scoring and CostsScoring and Costs



Final Tests for ABC
1. Can project be 

accelerated usingaccelerated using 
ABC?

2. Does ABC mitigate a 
critical environmental 
issue?

3 Does ABC provide3. Does ABC provide 
lowest total project 
cost?

4. Do existing site 
conditions support 
an ABC approach?an ABC approach?



D Sit C diti F ABC?Do Site Conditions Favor ABC?
Considerations
• Existing and proposed grades
• Room for substructure construction
• Room for maintaining traffic
• Size of Bridge Staging Area
• Suitability of Travel path



D Sit C diti F ABC?Do Site Conditions Favor ABC?
CM/GC delivery method y
allowed Contractor to 
select best site for BSA

Actual  Bridge 
Staging Area



D i i P i tDecisions Prior to 
CM/GC Contractor Selection

• Interchange type and geometrics
Project Goals• Project Goals

• ABC approach (using ABC Decision Process)
St t l t• Structure layout

• Structure type options



D i i ithDecisions with 
CM/GC Contractor

• Structure type
Abutment foundation• Abutment foundation

• ABC method
B id St i A (BSA) l ti• Bridge Staging Area (BSA) location

• Temporary supports at BSA
• Construction schedule



ABC R ll I A h S l t dABC: Roll In Approach Selected
• Construct superstructure in Bridge Staging Area

• Construct abutments behind existing piers

• No I-70 lane closures
until bridge moveg

• Replace 
superstructure insuperstructure in 
max. 50-hour 
weekend closure 
of I-70



C t A i t d ith ABCCosts Associated with ABC
• Estimated about $1.5M for ABC approach usingEstimated about $1.5M for ABC approach using 

roll-in. Actual costs less than $2M

• Other elements not included in ABC costs:
– Lifting Diaphragmsg p g
– Wingwall tops placed after roll-in
– Low overhead caisson rig for working under existing 

bridge



P St t B id D iPecos Street Bridge Design
• 3D analysis was y

required to 
determine both 
permanent andpermanent and 
temporary loads
• Selected plate 

l t d lelement model
• Used to determine 

reactions in lifting 
di h

Lifting diaphragms
15’ f d f b id diaphragms

• Used to develop 
acceptable distortion 
li it f b id

15’ from end of bridge

limits for bridge 
move



D i L L dDesign Lessons Learned
• Simplify geometry when possibleSimplify geometry when possible
• Selection of bridge modeling is critical for 

handling all loading conditionsg g
• More balanced loads at temporary supports 

helps simplify SPMT designp p y g
• Engage heavy lifter subcontractor in the design 

process to better understand loads induced on 
lifting diaphragms



D i L L dDesign Lessons Learned
• Bearings – need better method for settingBearings need better method for setting 

bearings to evenly distribute loads
• Deck PT – Type 7 barrier would be better than yp

Type 10 for avoiding rebar conflicts with PT 
anchorages

• Lighter weight bridge reduces cost of SPMT 
(about $10,000 per axle for Pecos)



B id St i A D iBridge Staging Area Design



B id St i A D iBridge Staging Area Design



Bridge Staging Area ConstructionBridge Staging Area Construction



Bridge Staging Area ConstructionBridge Staging Area Construction



South Abutment ConstructionSouth Abutment Construction



North Abutment ConstructionNorth Abutment Construction



Self Propelled Modular Transport (SPMT)Self Propelled Modular Transport (SPMT)



R i i th B idRaising the Bridge



D i I 70 ClDuring I-70 Closure



P j t F F tProject Fun Facts
• 88 Self-Propelled Modular Transporters88 Self Propelled Modular Transporters 

(SPMT) Axles
• Bridge weighs a total of 2 400 tons• Bridge weighs a total of 2,400 tons

– 1,080 CY of concrete
240 000 LBS f i f i t l– 240,000 LBS of reinforcing steel

• 19 miles of post tensioning strand
• Bridge will be rolled 700 feet



C t ti S h d lConstruction Schedule
• June 24, 2013: Close Pecos Street for 8 weeksJune 24, 2013: Close Pecos Street for 8 weeks  

– Construct roundabouts
• July 19-July 21: 50 hour Closure of I-70July 19 July 21: 50 hour Closure of I 70

– Friday PM: demolish existing Pecos Street bridge

– Saturday: Roll in bridge on SPMT’s
– Sunday PM: finish connections and re-open I-70

• First week of September
– Construction complete



P St t F ll ClPecos Street Full Closure
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L b t th P j tLearn more about the Project
• Visit: www.coloradodot.info/projects/pecosoveri70Visit: www.coloradodot.info/projects/pecosoveri70

• Email: Pecos.I70@kiewit.com@


