	

	 INTEROFFICE MEMO
	TECHNICAL SERVICES
Bridge Engineering Section
Office Phone: (503) 986-4200
Fax Number: (503) 986-3407





	DATE:
	August 31st, 2020

	
	

	TO:
	Rebecca Burrow (BDM)
Bridge Design Standards Engineer

	

	
	

	FROM:
	Tanarat Potisuk
	Phone:
	503-986-3342

	
	Prestressed Concrete Standards Engineer


	
	

	SUBJECT:
	Proposed Revision to Bridge Design Manual

	
	

	RE:
	BDM Section 1.9.4.7

	
	


Problem Statement:

The current BDM article requires elastomeric concrete nosings or armored corners for ACWS overlay. This will create incompatibility in material stiffness between the ACP and the elastomeric concrete nosing, which would create maintenance issue at the paving joint. This guidance is also in conflict with BDM 1.14.2.1(1).   

Proposal:

Modify/Add Section 1.9.4.7 as follows

1.9.4.7	Design and Construction Considerations

After determining whether a bridge deck overlay is warranted, consider whether a SC overlay, a PC overlay or an ACWS will be used.  Typically, one type will be better suited for the project than the other.  Some factors to consider are:
· Short construction time windows (typically in urban areas) favor a PC overlay or an ACWS over a SC overlay due to speed of placement and cure time. LMC requires a 4 day cure time. SFC requires a 7 day cure time.
· Dead weight critical structures favor a PC overlay over a SC overlay or an ACWS because of their thin, lightweight nature.  However, contribution of a structural overlay can be included in stiffness and strength calculations of deck sections.
· Decks requiring extensive buildup due to grade corrections or wheel rutting favor a SC overlay or an ACWS over a PC overlay due to the difficulty and cost of building up a PC overlay.
· The construction budget.  When the initial cost is a major consideration, ACWS is the least expensive.
· Region/Project Manager's experience.  During the Scoping and TS&L design phase, check with Region to see if they have a preference between the different types of overlays.
· SC and ACWS overlays needs elastomeric concrete nosings or armored corners at the bridge ends and joints. It may be possible to place a PC overlay and not do any work to the joints.

Check the structure for the possibility of a bridge rail and/or bridge rail transition retrofit or replacement, deck joint repair or replacement, the addition of reinforced concrete end panelsapproach slabs, the addition of protective fencing, the need for scour protection, seismic retrofit and bearing repair.

For load restricted bridges, confirm that the weight of the overlay construction equipment will not overstress the bridge.  Restrictions may be required on the spacing of a paving train or the size of the milling equipment. 

The following chart provides some guidance for selecting an overlay type based on design criteria.

	DESIGN CRITERIA
	ACWS
	MPCO
	PPC
	SC


	Economy - Initial Cost
	X
	
	
	

	Construction Time - Fastest
	X
	X
	X
	

	Grade Correction or Buildup Required
	X
	
	X
	X

	Dead Load Limitations
	
	X
	X
	

	Deck Sealer for Corrosion Protection
	
	X
	X
	X

	Proven Longevity
	
	
	
	X

	Low Traffic Volumes
	X
	X
	
	

	Deck Crack Sealer
	
	X
	
	



During the overlay selection process, review the structure's "As Constructed" plans, paying special attention to the following items:

· Effect of Additional Dead Load ‑ Typically the dead load from a 2 inch concrete overlay has little effect on the capacity or operation of the structure.  Exceptions to this are load posted bridges or movable bridges, where a SC overlay's dead load may have a significant impact.  A thinner or PC overlay may be required.

· Existing Bridge Rail – Review the existing bridge rail for functional adequacy and replace if unacceptable (see BDM 1.13).  Check the dimension from the top of the rail to the overlay finish grade to make sure that the minimum rail height is still met.

· Deck Joints – Clean and repair deck joints (if necessary) prior to placing the overlay. Review the Bridge Inspection Report or field notes for information to determine if any deck joint work is needed.  Additionally a field trip may be necessary in order to determine the best type of joint repair or replacement.  See Standard Joint Drawings for typical deck joint reconstruction details. See Standard Specifications and SP 00585 for expansion joints.  Asphaltic Plug Joint Seals must be replaced when overlay thickness exceeds 3/8 inch.

· Elastomeric concrete nosing is recommended for SC overlays, because of the high incidence of debonding at expansion joints or at bridge ends.  See SP 00584 for specifications developed for concrete nosing.

· Deck Drains – Note existing deck drains on the overlay plan view.  Generally, raise deck drain grates to match the new deck surface.  For a PC overlay, the existing deck drain taper is adequate.  Verify if deck drain grates need to be upgraded for bicycle safety.  See BDM 1.24 for additional information about bridge drainage.

· Bridge Approach Slabs (End Panels) ‑ The need for bridge end panelsapproach slabs can be confirmed by reviewing the current Bridge Inspection Report and the Maintenance file records.  A field trip may be necessary to determine whether or not adding end panelsapproach slabs to the structure is the best choice to minimize pavement cracks and/or settlement at the bridge ends. 

Bridges constructed after 1960 generally have paving ledges at the bridge ends, even though end panelsapproach slabs were not installed at the time of construction.  For older bridges, without paving ledges, or for bridges with paving ledges that are too small, new corbels will need to be detailed to provide support for proposed bridge end panelsapproach slabs.

Traffic restrictions may require staging of the end panelsapproach slabs or the use of Type III cement (high‑early strength concrete) to accelerate construction times.

See BDM 1.23 and SP 00545 for additional information about bridge end panelapproach slab design.
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