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Accelerated Bridge Construction ⎯ An Update on Recent TxDOT ABC Projects



Yuan Zhao, P.E., Ph.D. TxDOT, Bridge Division TxDOT Design & Bridge Conference, 2007



Our Bridges … • There are about 50,000 bridges in the state of Texas (65% on-system, 35% off-system). • This is more than 8% of the total number of bridges in the nation, and • About total number of bridges of the four states that border Texas. • TxDOT builds 600~800 bridges each year. Total cost varies between 0.6~1.4 billions. • Local counties and municipalities build another approximately 250 bridges each year.



The Big Picture … Goals to reach: • • • • • • •



Reduce on-site construction time Minimize traffic disruption Improve work zone safety Limit environmental impact Improve constructability Increase product quality Lower life-cycle cost



Resources we have: • • • •



Prefabricated bridge elements & systems State-of-art equipment Advanced material technologies Innovative contracting methods



Down to the Specifics … • Construction tasks and scheduling • Contract consideration of time • Optimized traffic control, sequencing and phasing • Prefabricated structural systems • Roadway design and construction techniques • Spec modification and special specs



Recently Finished ABC Projects



Texas Bayou Bridge Jefferson Co., BMT



Existing Bridge Timber Piling



New Prestressed Concrete Piling



Precast Caps and Abuts



Concrete Pile Cutter



North End A butment



Top of Pile



New Slab Beam



Crane Mat



New Interior Cap



1st Span of New Bridge



Existing Structure



2nd Pier PS Piles



South End Abutment



2nd Interior Bent Cap



South End



Abutm ent



Transverse Post-Tensioning



• 2~3 in. ACP Overlay • Grouted Shear Key btw Beams • 1/2 in. Monostrand Gr. 270 • PT Force ~ 31 Kip / Strand



T-6 Rails



Texas Bayou - Finished Bridge



Project Completed in 43 Days



Cottonwood Creek Bridge Williamson Co., AUS



Existing Bridge ⎯ • Built in 1953 • Narrow roadway width 20 ft • Low sufficiency rating 40.1 • Posted weight limit 28,000 lbs tandem axle • 1800 vehicle/day



New Bridge Construction, 09-2006 • Total bridge length 100 ft (50’-50’) × Overall width 42 ft • Decked slab beams, precast abutments & bent caps, flowable backfill, steel H-piles, stone riprap • Contract time 33 days • Contract amount $882,124 Minimum On-Site Construction • Before road closure ⎯ Beam, cap, and abutment fabrication • After road closure ⎯ Retaining wall construction Demolition of existing structure Bridge and approach construction



Steel Anchor Plate and Shear Studs



Project Completed in 33 Days



Advantages of Decked Slab Beam • • • • • • •



Field welding vs. transverse post-tensioning No cast in place concrete slab Minimum disruption of traffic Fewer beams and fewer joints Low depth/span ratio (up to 1/30) Reduced SF costs with increased usage Suitable for off-system rapid bridge replacement



Construction Highlights • Contractor met pre-determined construction schedule. • Total 31 days of road closure, 6 days total for bridge construction. • Minimum use of CIP elements • Only about 1/3 of the time required for conventional CIP construction • About 30% more cost than a conventionally designed bridge • Overall cost $90/SF ($43 Superstructure + $47 Substructure)



Murchison Creek Bridge Van Zandt Co., TYL



• Important access to/from City Edom (population 300 ) • Existing culvert damaged by flood during heavy rains



4 – 10×10 Box Culvert



Flood Damage – June 2007 • • • • • •



Erosion under the structure Scour at the wings Waterline 5 ft below box Roadway settled by 8-12 in. Boxes cracked in multiple places Approach washed away



New Bridge Construction, July 2007 • • • •



Project let as emergency maintenance contract 50’-0” single span, 30 degree skew Prefabricated slab beams, CIP abutments Incentive/Disincentive ™ 45 calendar days allowed for substantial completion ™ $2,500/day bonus if completed earlier, 20 day maximum ™ $2,500/day penalty if completed later



Project timeline provided by Cal Hays/Bryan Hodges, TYL



Day



Details of Item Completed



1~3



Culvert demolition, channel excavation, & embankment work



4~9



Sheet piling & drilled shaft installed, abutment cap concrete placed



10



Abut back & wingwall concrete placed



11



Abut backfill & riprap concrete placed



12



Slab beams installed



13



Deck slab placed



14~15



Approach slab placed



16~17



Rail concrete placed, roadway widening completed



18



MBGF, transition, and end treatment installed



19



Seal coat completed



20



ACP surface laid



21~22



Concrete for mow strips placed



23



Bridge deck and approach slab grooved



24



Concrete surface treatment finished



25



Bridge joints installed, roadway striping and reflectors placed



Bridge Open to Traffic 11:30 am, 08-02-2007



Project Milestones 6-17-07 6-28-07 6-29-07 7-02-07 7-09-07 8-02-07



Roadway closed to traffic PS&E package completed Contract awarded Work scheduled to begin Work actually began (Day 1) Bridge opened to traffic (Day 25)



Contractor achieved maximum incentive for early completion = $2,500×20 = $50,000 total



Other TxDOT Accelerated Bridge Projects Currently Underway • Double Tees with Precast Substructure



Dry Creek Bridge



• Open Steel Grid Decks



Borrego Creek Bridge



• Sandwich Plate System



Martin Branch Bridge



• PCPs Extended to Span Ends



Galveston Bay Causeway Bridge FM 528 / NASA Parkway Overpass Rocky Creek Bridge



• Full Depth Deck Panel



Live Oak Creek Bridge



Dry Creek Bridge, Refugio Co., CRP



Beam Blockout at Ends



Grout Duct



Current Status • Let in 04-2007, total cost $2,416,148 • Precast and CIP suberstructure options, precast selected by contractor. • Estimated cost for prestressed double tee beams $200/LF, actual bids $200-$252/LF • All precast components were fabricated • Bridge construction just started



Open Steel Grid Deck Advantages: • No forming and curing time • Light weight 15-26 Lbs/SF • Easy and fast installation Disadvantages: • Expose superstructure to weather and corrosive chemicals • Trap debris or moisture • Low skid resistance • Relative expensive $27-32/SF Applications: • Movable bridges • Rapid deck replacement • Low-speed roadway • No vertical and horizontal curves



Implementation Status • Borrego Creek Bridge, Atascosa Co., SAT • Let in 05-2007, total cost $397,515 • 60 ft single span rolled sections → US Bridge trusses • T6 rail → new truss rail (TTI Report 0-4419-5) • 5 in. open grid deck, $2/Lb • Truss design completed by US Bridge • Fabrication and construction later this fall



US Bridge – Warren Truss



Sandwich Plate System (SPS) • • • • •



High stiffness/weight ratio High corrosion resistance Better fatigue performance Built-in fire insulation Effective damping for vibration



Steel – Polyurethane – Steel



SPS Applications • • • •



Ship repair / Ship building Offshore Industry Naval and military structures Bridge strengthening, deck replacement, & new bridge construction • Other civil projects (stadium, floor systems, etc.)



SPS Deck



Conventional Deck



st TxDOT 1 • • • • •



SPS Deck Bridge



Martin Branch Bridge, Wise Co., FTW Three 50 ft simple span rolled beams Less than 2 in. SPS deck (5/16”-1”-5/16”) Let in 01-2007, total cost $970,117 SPS deck area 4,853 SF, estimated $100/SF, actual bids $67-96/SF • Mock-up bridge under fabrication • Bridge fabrication and construction later this year



PCP’s to End of Span Benefits • Safer work environment • Faster construction • Estimated savings ~ $300 / joint ~ $150,000 / year Research Project 0-4418 (Complete) • Excellent performance to replace IBTS detail Research Project 0-5367 (Underway) • Fatigue • Skew



Implementation Status Galveston Bay Causeway Bridge, Galveston Co., HOU • SEJ joint well formed at end of unit • Large, jagged crack at “poor boy” continuous joints at interior bents FM 528/NASA Parkway Overpass, Harris Co., HOU • Unskewed U-Beams • Improved crack former detail at centerline interior bent • Let in 05-2007 Rocky Creek Bridge, Washington Co., BRY • Unskewed TY C Beams • 1st unit with densified top mat steel across the continuous joints (#4 @ 9 in. plus #5 @ 9 in.) • 2nd unit with normal reinforcing (#4 @ 9 in.) • 09-2008 Letting



Full Depth Prefab Deck Panel



Implementation Status • Live Oak Creek Bridge, Crockett Co., SJT • Limited access to batch plants (75 mi. nearest), arid climate • Total bridge length 700ft × Overall width 32 ft • Prestressed Type IV Beams • 86 full depth prefabricated deck panels, total area 22,400 SF, estimated $35/SF, actual bids $36~$46/SF • Let in 12-2006, Total Cost $3,963,252 • Beam and panel fabrication by Texas Concrete Company this fall • Bridge construction this winter



Get In, Get Out, Stay Out!
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Now You Learned Your ABCs ! Any Questions ???
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