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The National Bridge Inspection Standards (NBIS), published in the Code of Federal Regulations (23 CFR 650, Subpart C), defines a bridge as:
A structure including supports erected over a depression or an obstruction, such as water, highway, or railway, and having a track or passageway for carrying traffic or other moving loads, and having an opening measured along the center of the roadway of more than 20 feet between undercopings of abutments or spring lines of arches, or extreme ends of openings for multiple boxes; it may also include multiple pipes, where the clear distance between openings is less than half of the smaller contiguous opening.
The term “bridge” as used in this chapter applies to all structures conforming to the above definition. This includes all buried structures of with a structural clear a span greater than 20 feet measured along the overcrossing alignment, such as precast reinforced concrete three-sided structures, precast reinforced concrete box culverts, and precast reinforced concrete split box culverts concrete three-sided structures, concrete box culverts and split box culverts, and steel and aluminum structural plate, pipes, arches, and boxes.	Comment by Bauer, Mike: Revised the running list of types of buried structures to conform to the terminology to be used for Standard Specification Section 6-20.
Bridge design is the responsibility of the Washington State Department of Transportation (WSDOT) Headquarters (HQ) Bridge and Structures Office, which develops a preliminary bridge plan for a new or modified structure in collaboration with the region. This chapter provides basic design considerations for the development of this plan. Unique staging requirements, constructability issues, and other considerations are addressed during plan development. Contact the HQ Bridge and Structures Office early in the planning stage regarding issues that might affect the planned project (see Chapter 700). 
[bookmark: _Toc16669095]720.03 Bridge Site Design Elements
720.03(5) Vertical Clearance
720.03(5)(b) Minimum Clearance for New Structures
720.03(5)(b)(4) Water Crossing Structures	Comment by Bauer, Mike: Added this new Section 720.03(5)(b)(4) defining vertical clearance requirements for Water Crossing Structures.

This is meant to be in concert with the parallel document/policy developed by Dean Moon.  Any adjustments to Dean’s proposal should be incorporated here as appropriate.
When determining the vertical clearance beneath a bridge or inside a buried structure, there are two elements that must be considered. The first is 100 Year Design Freeboard (Freeboard), and the second is Maintenance Clearance.
Freeboard is related to the hydraulic capacity of the structure, and is required by state and federal guidance.  Typically, all bridges and buried structures are required to have a minimum of 1-3 feet of Freeboard above the 100 year water surface elevation (see WSDOT Hydraulics Manual).  The State Hydraulics Engineer determines the Freeboard, and it is documented in the Preliminary/Final Hydraulic Design Report (P/FHD).  Approval from the State Hydraulics Engineer is required for any vertical clearance that is less than Freeboard.
Maintenance Clearance is the distance from the Thalweg (or line of the lowest streambed elevation within the watercourse) to the bottom spanning member.  Providing Maintenance Clearance beyond the minimum Freeboard is beneficial for required monitoring and inspections, as well as any maintenance activities that may be required during the life of the structure.  Generally, these activities include staff walking through the culvert, taking measurements and photographs, but could also involve the use of machinery within the structure limits. 
For each water crossing location, evaluate and document the type of activities that will be conducted in collaboration with Region Maintenance, Bridge Preservation, ESO/Stream Restoration Biologists, and other key stakeholders.  Additionally, site specific considerations must be evaluated in order to determine the appropriate Maintenance Clearance.  See Design Instructions - Vertical Clearance Considerations for additional information and considerations when determining the preferred vertical clearance.	Comment by John Tevis: By the time we publish in September we will have this document published or we will remove this sentence.	Comment by Miller, Kevin: Hyperlink inserted and active.
In general, when no large objects are placed beneath the structure, use 6 feet from the Thalweg to the bottom spanning member as the initial Maintenance Clearance target.  However, it is desirable to provide as much vertical clearance as feasible.  
Large objects, including boulders and large woody debris, under or inside water crossing structures are not allowed unless approved by the State Hydraulics Engineer.  When large objects are approved to be placed beneath the structure, use 10 feet as the minimum Maintenance Clearance.  However, it is desirable to provide as much vertical clearance as feasible.   
The ARA for Development approves vertical clearance where greater than or equal to the Freeboard. 	Comment by George, Cathy: If the goal is to get some clearance for maintenance activities, this language will not get you there.  I think it needs to be rewritten to say where the clearance is less than a 6 ft Maintenance Clearance should be approved by the ARA for Development or their designee.	Comment by Miller, Kevin: No change required.
There appears to be two comments/questions.
“I think it needs to be rewritten to say where the clearance is less than a 6 ft Maintenance Clearance should be approved by the ARA for Development”
  As indicated in the passage, the selection of vertical clearance should be conducted in collaboration with Region Maintenance, Bridge Preservation, ESO/Stream Restoration Biologists, and other key stakeholders.  This was included to help ensure the full spectrum of considerations are reflected in the selection of an appropriate vertical clearance.  Approval authority of the vertical clearance selection was introduced to help ensure that process is being followed.  
  Moreover, approval from the State Hydraulics Engineer is required for any vertical clearance that is less than Freeboard.  Therefore, the ARA approves vertical clearance where greater than or equal to the Freeboard
“...should be approved by the ARA or their designee,  
  Per Executive Order 1012.04, Regions already have the authority for further delegation unless it is explicitly stated otherwise. As such, Regions can further delegate this approval to a designee. HQ Design is planning to explore potential clarification in future updates to the DM regarding approval authority and delegation to a designee.


Our office believes the language as presented will obtain a desirable outcome. We will take your comment into consideration for future changes to the DM.  To that end, we will monitor and access potential needs for changes associated with this passage.	Comment by Damitio, Chris: I’m not following.  The “deviation” would be no freeboard or clearance and this seems to say no approval is needed.  But when we provide ample clearance, then the ARA approves.  Also before we go to this approval process, please document what format this approval occurs in.  Are the ARA’s to now sign the PDA?  BOD?	Comment by Miller, Kevin: No change required.

There appears to be three comments/questions.
To the comment that states, “The “deviation” would be no freeboard or clearance and this seems to say no approval is needed.  But when we provide ample clearance, then the ARA approves.”
 Above this passage states, “Approval from the State Hydraulics Engineer is required for any vertical clearance that is less than Freeboard.”  Therefore, the ARA approves all other vertical clearances (i.e. where greater than or equal to the Freeboard).
 To the comment that states, “also before we go to this approval process, please document what format this approval occurs in.” 
 Documentation requirement are acknowledged in Exhibit 720-3 and further clarified by the companion Design Instruction (hyperlinked to this passage) which states, “Decisions regarding Maintenance Clearance shall be documented in the Basis of Design (BOD), Design  Parameters Worksheet, or a design decision and included in the Design Documentation Package (DDP).   The documentation should include conclusions for the aforementioned considerations, and concurrence from the approval authority.”
 To the comment that states, “are the ARA’s to now sign the PDA?  BOD?”
 Per Executive Order 1012.04, Regions already have the authority for further delegation unless it is explicitly stated otherwise. As such, Regions can further delegate this approval to a designee.  Region should continue to approve PDAs and BODs as they deem appropriate and have delegated accordingly.  Moreover, HQ Design is planning to explore potential clarification in future updates to the DM regarding approval authority and delegation to a designee.


Exhibit 720-3 Bridge Vertical Clearances
	Project Type
	Vertical
Clearance [8]
	Documentation
Requirement
(see notes)

	Interstate and Other Freeways  [1]

	New Bridge
	> 16.5 ft
	[2]

	Widening Over or Under Existing Bridge
	> 16 ft
	[2]

	
	< 16 ft
	[4]

	Resurfacing Under Existing Bridge 
(See Section 1120.03(5) Vertical clearance)
	> 16 ft
	[2]

	
	< 16 ft
	[4]

	Other With No Change to Vertical Clearance
	> 14.5 ft
	[3]

	
	< 14.5 ft
	[4]

	Nonfreeway Routes

	New Bridge
	> 16.5 ft
	[2]

	Widening Over or Under Existing Bridge
	> 15.5 ft
	[2]

	
	< 15.5 ft
	[4]

	Resurfacing Under Existing Bridge
(See Section 1120.03(5) Vertical clearance)
	> 15.5 ft
	[2]

	
	< 15.5 ft
	[4]

	Other With No Change to Vertical Clearance
	> 14.5 ft
	[3]

	
	< 14.5 ft
	[4]

	Bridge Over Railroad Tracks [7]

	New Bridge (as measured from top of rail)
	> 23.5 ft
< 23.5 ft
	[2]
[4][5]

	Existing Bridge (as measured from top of rail)
	> 22.5 ft
< 22.5 ft
	[2]
[4][5]

	Pedestrian Bridge Over Roadway

	New Bridge
	> 17.5 ft
	[2]

	Existing Bridge
	17.5 ft
	[6]

	Water Crossing Structures	Comment by Bauer, Mike: Adding new table entries consistent with the new Section 720.03(5)(b)(4) text.
	
	

	Water Crossings without boulders and LWD	Comment by Miller, Kevin: Changed to reflect consistent language throughout section.
	≥ 6 ft [10]
	[3][9] 

	Water Crossings with boulders and LWD
	≥ 10 ft [10]	Comment by George, Cathy: This is not consistent with the write-up in 720.03(5)(b)(4)	Comment by Miller, Kevin: No change required.

The table appears to be in alignment with 720.03(5)(b)(4) as said section indicates, for water crossing with boulders or LWD, to use 10ft as the minimum maintenance clearance and encourages designers to provide as much vertical clearance as feasible.  
	[3][9] 

	Notes:
[1]	Applies to all bridge vertical clearances over highways and under highways at interchanges.
[2]	No documentation required.
[3]	Document to Design Documentation Package.
[4]	Approved design analysis required.
[5]	Requires written agreement between railroad company and WSDOT and approval via petition from the WUTC.
[6]	Maintain 17.5-ft clearance.
[7]	Coordinate railroad clearance with the HQ Design Office Railroad Liaison.
[8]	See 720.03(5).
 [9] Approved by the State Hydraulics Engineer and document in the P/ FHD
[910] Approved by the ARA for Development.  	Comment by George, Cathy: In NWR, design concurrence and/approval is delegated to the Engineering Manager.	Comment by Miller, Kevin: No change required.

That is an acceptable practice as Regions have the authority to delegate approval authority as they deem appropriate.   HQ Design is planning to explore potential clarification in future updates to the DM regarding approval authority and delegation to a designee.
[10] See 720.03(5)(b)(4) for information on how determine the vertical clearance.




720.03(14) Contractor Supplied Designs for Buried Structures	Comment by Brian Aldrich: WSDOT Bridge Office policy now allows contractor supplied designs for buried structures with up to 30 foot structural clear spans (instead of 20 foot). Also, metal plate structures are allowed. A new Standard Specifications Section 6-20 has been developed and will be published in the 2021 Standard Specifications book that consolidates the buried structure specifications from Sections 7-02 and 7-03 and also accommodates these new policy changes.

This new section in the Design Manual is intended to provide designers guidance on the information needed in the Contract documents to make a contractor supplied design for a buried structure in accordance with the new SS Section 6-20 successful.









































































When utilizing a contractor supplied design for a buried structure in a design-bid-build Contract (see WSDOT Bridge Design Manual 8.3.3.A), provide for sufficient time from award to any construction windows to allow for design, review, and fabrication of the Buried Structure (typically up to 6 months). Determine any restrictions to be placed on the contractor in their selection of buried structure, headwall, wingwall, vehicle barrier, and fall protection types. Include sufficient information in the contract documents so that the contractor can properly execute the design (see Plans Preparation Manual 700.06(2)).
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