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Provides users with general guidelines concerning trail bridges.
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CHAPTER 2 - TRAIL DEVELOPMENT
2.2 - GENERAL DESIGN CONSIDERATIONS:  This supplement provides general guidelines concerning trail bridges.  These guidelines identify bridges by the Recreation Opportunity Spectrum (ROS), improve bridge selection, and provide basic design criteria for each type of use.  However, this guide does not replace creativity, common sense, or good judgment.  It does not prevent the use of any type of bridge when site specific information (size, foundation conditions, alignment, setting, and safety needs) dictates a particular type of bridge and where public scoping and the NEPA document support the need for that type of bridge.  
Basic direction is to use rustic bridges with native materials in the Primitive ROS Class and as you move toward the Urban ROS Class, use of manufactured materials becomes more acceptable.  The appearance of trail bridges may become increasingly refined and sophisticated as you move toward the Urban ROS Class.  However, with all other factors being even, the preference is to construct the rustic over the highly refined structure.  
Bridge types for each ROS Class are listed in exhibit 01.  Also included in this exhibit are comments on user type, materials, appearance, accessibility, and difficulty levels that provide some guidance for each ROS classification.  These are considered THE NORM for the type of trail bridge that should be constructed in a given ROS setting.  Exceptions in type of bridge constructed, materials, design appearance, or accessibility may be made on a given trail project.  These exceptions must be reviewed by the Forest Recreation staff officer and Forest Engineer and approved by the responsible line officer.
Exceptions should fall within THE NORM when practical.  As outlined in the ROS field guide, R6-REC-021-90, April 1990, changes should move up or down the spectrum in sequence.  
Specific engineering design criteria are provided in exhibit 02.  These guidelines address bridge width, loading, grade, alignment, deflection, and various elements of a bridge railing system.  The stated criteria are for use in all situations for a variety of trail bridge types.  These criteria apply unless site conditions and/or other user needs mandate use of different criteria.  Exceptions to these criteria must be approved by the Forest Engineer and documented in the design calculations file and retained on a permanent basis. 
Cost should not normally be the deciding factor in selecting the type of bridge; however, the cost of constructing and maintaining a selected bridge is one factor that is considered.  Economic factors should carry relatively less weight in the selection of bridge types in the primitive ROS Class.  Economic factors may carry greater weight as you move toward the urban ROS Class.
Do not be so tied to a trail location that it dictates construction of a bridge not meeting the proper ROS Class.  Often a trail can be relocated to eliminate the bridge or to provide a bridge site that allows construction of a bridge meeting ROS guidelines.  However, do not eliminate the bridge if it was included to enhance the recreation experience. 
Bridge design should always include the factors of safety, costs, the ROS Class, and the structural integrity of the bridge.  The use or absence of bridge railings should be supported by a Hazard Analysis.  Railings, when used, should be designed to be as maintenance-free as possible. 
The bridge railing and tread are usually the items needing frequent maintenance.  Regular maintenance inspections must be conducted to ensure bridge and railing structural integrity and identify bridge and railing maintenance needs.  The failure to conduct regular maintenance may result in not identifying and correcting a safety hazard. 
Trail bridge:  A structure, including supports, erected over terrain features or an obstruction, carrying pedestrians, pack animals, or non-highway vehicles such as off-road vehicles (ORV's), All-Terrain vehicles (ATV's), mountain bikes, skiers, snowmobiles, and so forth, providing a continuous pathway, and having a clear span above the ground, water or stream channel.
Trail structures not meeting this definition which the Forest Engineer or responsible line officer direct to be inventoried and inspected regularly, may be included in this trail bridge definition.
Important:  A puncheon or turnpike section is not a trail bridge.
Bridge tread width:  Useable travel surface (refer to exhibit 03).
Curb:  A horizontal element attached to a trail bridge deck that forms a barrier at the edge of the bridge tread.
Challenge/Difficulty Levels of Trail Bridges:  The degree of challenge a trail bridge presents to the physically-challenged user's physical ability and skill.
The Challenge Level is a function of the trail bridge surfacing and design, condition and route location.  Factors include such items as tread width and smoothness, tread alignment, slope, steepness of grades, and gain or loss of elevation.  Challenge Level is also a function of the number and kind of barriers the user must cross.
Challenge Level 4 (Fully-Accessible) trail bridges:  All trail bridges in this category offer Easy access to anyone that is physically-challenged.  Design of these bridges is such that traversing the bridges requires only limited skill with little challenge.  This level is feasible to travel by the majority of people with disabilities.  These bridges are easy to use without assistance by all but the most severely-disabled persons.  All interpretative exhibits are fully-accessible.  Bridges in this level are in full compliance with all applicable Uniform Federal Accessiblity Standards provisions.
Challenge Level 3 Trail Bridges:  These trail bridges present a moderate level of difficulty to anyone that is physically-challenged.  Design of this level of bridge is such that traversing the bridges is a more challenging experience to the majority with disabilities than facilities in the previous challenge/ difficulty level.  Grades and surface materials are more challenging to persons with limited mobility.  Some disabled users may need assistance.
Challenge Level 2 Trail Bridges:  These trail bridges present difficult access and require more skill to traverse.  This level of bridge offers a high level of risk and a challenging experience to the majority of people with disabilities.  These bridges are generally usable only by the more athletic persons with a disability, unless they have assistance.  Disabled users would not be encouraged on these bridges without assistance.  Design improvements to tread surfaces and to improve the grade of the bridge deck would not be made if they detract from the natural appearance of the bridge.  Bridge treads need only be wide enough to get a wheelchair through with minimum clearance.    
Challenge level 1 Trail Bridges:  These trail bridges are totally unmodified to accommodate people with disabilities.  These bridges are in the most difficult challenge level category and require a high degree of skill to travel.  Bridges of this level offer a high degree of risk and challenge to people with disabilities, and often to those assisting the disabled person.  Access for the physically challenged across this level of bridges must often be made by piggyback on others.  Severely-disabled users would not be encouraged to use these bridges.  Clearance for wheelchairs is not designed into this level of bridge.  These bridges have no special safety features in the design, and often have no railings or handrails.
Difficulty Levels of Trail Bridges:  The degree of challenge a trail bridge presents to the average trail user's physical ability and skill.  Difficulty is a function of the trail bridge design, condition, and factors such as tread width and smoothness, tread surfacing and alignment, steepness of grades, gain and loss of elevation, and the number and kind of barriers that the user must cross.
Easiest Difficulty Level Trail Bridges:  A trail bridge requiring limited physical skill and ability to traverse.   This level of bridge offers     little challenge to the average user and is feasible to traverse by the majority of people.  Generally these bridges are useable by everyone without assistance.
Moderate Access Difficulty Level Trail Bridges:  A trail bridge requiring moderate physical skill and ability to traverse.  This level of bridge offers moderate challenge to the average user and is feasible to traverse by many people.  The grades and tread surfacing designed into these bridges are moderately challenging to users.
More Difficult Level Trail Bridges:  A trail bridge requiring more physical skill and ability to traverse than the previous two levels.  This level of bridge offers a challenging experience to the average user.  Fewer people find these bridges feasible to traverse.  These bridges are rustic in appearance.  The grades and surface materials of these bridges are more challenging to use.   
Most Difficult Level Trail Bridges:  A trail bridge requiring a high degree of physical skill and ability to traverse.  This level of bridge offers a very challenging experience to the majority of people and is usable only by more athletic people.
Dimensioned:  Sawn or cut into standard or geometric shapes.
Finished:  Surface of dimensioned material is smooth.
Hazard:  The risk of incurring injury while crossing or using a trail bridge.  The hazard presented to people crossing or using bridges is related to the height above ground, the depth and/or velocity of a stream or river, the presence of large rocks or boulders beneath or near a trail crossing, how slippery the tread is during adverse weather, angle of approach, grade of the bridge tread, and so forth.
Native:   Trees or rocks found on the immediate site or from a near-by site.  Native refers to "found in nature rather than produced artificially as a mineral substance" or "occurring in nature pure or uncombined, as metals."
Native-appearing:  Trees or rock not found on the immediate or a close-by site, but imported from a distant site.  Native appearing materials must have visual characteristics similar to those found on the site.
Not Evident:  Not apparent or easily seen by trail users crossing a trail bridge.
Manufactured:  Materials created through the gluing or cementing of natural materials, such as wood, stone, sand, clay, and so forth.  Examples of manufactured material often used in trail bridges are Glue-Lam beams, bricks, concrete blocks, poured or pre-formed concrete, plywood, or press-board.  
Rail:  A horizontal element of a railing.
Railing:  A barrier consisting of rail(s) and rail posts on one side, or both sides, of a trail bridge.
Railing System:  The full arrangement of barriers on a trail bridge includes all curbs and railings (refer to exhibit 03).
Rough-Surfaced:  Surface of material retains saw or chisel marks from the primary process. 
Synthetic:  Materials created through sophisticated processing, for example, metal, plastic, ceramic.
Undimensioned:  Wood or stone found in nature or that can be created using unsophisticated tools on the site.   The wood or stone may be partly shaped, but the natural form is still identifiable. 
2.2 - Exhibit 01
PACIFIC NORTHWEST REGION TRAIL BRIDGE GUIDELINES  
      TRAIL BRIDGE TYPES (see notes 1, 2, 3 & 13) By ROS Class
	ROS CLASS
	BRIDGE TYPES
	COMMENTS

	Primitive
Portion of Wilderness
	None
	There should be no system trail bridges within this ROS Class.

Ref: FSM Supplement 2300-90-1

	
	
	

	
	
	"Wilderness is to be managed as free as possible from the influence of human activities."  Trail bridges are not required to protect the Wilderness resource, and should not be constructed and should not be constructed for visitor convenience.

No structures are allowed in Pristine areas that would detract from a visitor experiencing "Risk" and "Challenging" travel.

	
	
	

	
	
	2) Materials
NOT APPLICABLE

	
	
	3) Design Appearance
NOT APPLICABLE

	
	
	

	
	
	4) Accessibility
-Challenge Level 1
Bridges will not be built to improve accessibility.



	
	
	5) Difficulty Level 

-Most Difficult.
Bridges will not be built to reduce difficulty.




	
	2.2 - Exhibit 01 -- Continued
	

	ROS CLASS
	BRIDGE TYPES
	COMMENTS

	Primitive
(includes Wilderness other

than "Pristine")
	Footlog, multiple-log-stringer with dec; and suspension bridges where appropriate.
	1) Design User-Type:  Design trail bridges in accordance with Wilderness Plans and Forest Plan to accommodate one or more uses, such as hiker only, horse or pack stock use.  Bridges should add to the visitor's feelings of challenge and ridk.  It should be the minimum necessary to safely cross the stream or geographic feature and have the minimum possible impact on the site.  It should also fit naturally into the landscape.  Trail bridges are not required to protect the Wilderness resource.  Bridges should not be constructed for visitor convenience.  (Structures in Primitive areas should not detract from a visitor experiencing "Challenging" travel).

	
	
	2) Materials:  Use undimensioned native or native-appearing materials to the maximum extent possible. Use of synthetic materials is acceptable when they are not evident or where they do not detract from the native appearance of the structure.

Bridge decking should be undimensioned materials, unless impractical or unsafe for users.

	
	
	3) Design Appearance:  Structures should be rudimentary and rustic.

	
	
	4)  Accessibility
-Challenge Level 1.
Bridge modifications to improve accessibility will not be made.

	
	
	5) Difficulty Level  

-Most Difficult.


2.2 - Exhibit 01-- Continued
	ROS CLASS
	BRIDGE TYPES
	COMMENTS

	Semi-prinitive

Non-motorized
	Footlog, multiple-stringer with deck, and suspension

bridges where appropriate.
	1) Design User-Type:  Design trail bridges to accommodate one or non-motorized uses such as; hiker, horse, pack stock, mtn. biking or nordic skiing (not to accommodate groomers).

The direction in the Forest Plan an scoping processes will determine the intended use.  Bridges must be consistent with a natural landscape.  Bridge design should have the minimum possible impact on the site.  Bridges should add to visitors feelings of challenge and risk.

	
	
	2) Materials - Use undimensioned native-appearing materials to the naximum extent possible.  Bridge decking should be undimensioned materials, unless impractical or unsafe for users.  Rough-cut or sawn-planking may be acceptable for decking.  If necessary, dimensioned, manufactured, or synthetic materials may be used for major parts of the support structure where they have been faced with native or native-appearing materials, or when they are not evident. (see note 1).

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


 2.2 - Exhibit 01--Continued
	ROSS CLASS
	BRIDGE TYPES
	COMMENTS

	
	
	

	Semi-primitive

Motorized
	Multiple-stringer with deck and suspension bridges where appropriate.
	1) Design User-Type Design trail bridges primarily for motorcycle, ATV, or snowmobile (no snow groomers) and secondarily for hiker and pleasure horse user, mountain bike, and so forth, unless the Forest Plan and management  plans specify designing for non-motorized user-types.

2) Materials-Bridge decking should be rough cut planking, unless impractical or unsafe.  Rough sawn native materials are acceptable in place of undimensioned materials if necessary for safety.  Synthetic materials areacceptable when they are not evident or where they do not detract from the native appearance of the structure.

If necessary, dimensioned, manufactured, or synthetic materials may be used for major parts of the support structure; where they have been faced with native or native appearing materials, or where they are not evident.

3) Design Appearance:  Structures should appear rudtic, but may be somewhat more complex than in non-motorized designations.

4) Accessibility 

-Challenge Level 2 or 3
Challenge Level must be consistent with management direction.

5) Difficulty Level
-More Difficult
Some bridges may be designed for other Difficulty Levels, if specified in management plans.


2.2 - Exhibit 01--Continued
	ROS CLASS
	Bridge Types
	COMMENTS

	Roaded 
	Footlog (see note 2),
	1) Design User-Type: Design

	Natural
	Multiple-stringer with deck,
	trail bridges for any user-

	
	and culverts and suspension
	type.  The trail bridge will be

	
	bridges where appropriate.
	designed to accommodate

	
	
	the intended use as defined 

	
	
	in the Forest Plan.

	
	
	

	
	
	2) Materials: Use primarily

	
	
	rough-surfaced, dimensioned

	
	
	materials (see note1).  

	
	
	Manufactured or synthetic

	
	
	materials may be evident

	
	
	only as insignificant parts of

	
	
	the structure (such as for

	
	
	fasteners).  Glu-Lam beams

	
	
	may be sued for major parts

	
	
	of the structure, but must not

	
	
	be evident; face with rough-

	
	
	surfaced, dimensioned materials if necessary).  Design end treatment of culverts so it is not evident.



	
	
	3) Design Appearance:  More refinement in design and larger and more sophisticated structures may be sued, but they should still be rustic in  appearance. 

	
	
	4) Accessibility:
-Challenge Level 3
All bridges should meet the standards for Challenge Level 3, unless management direction specifies that accessibility should be at a different level.



	
	
	Difficulty Level
-Moderate
Some bridges and trails may be in the Easy Difficulty Level, if consistent with management direction.


2.2 - Exhibit 01--Continued
	ROS CLASS
	BRIDGE TYPES
	COMMENTS

	Roaded
	Footlog (see note 2),
	1) Design User-Type:  Design trail bridges for any

	Modified
	Multiple-stringer with deck, 
	user type.  The trail bridge 

	
	culverts, and suspension 
	will be designed to accomodate the intended 

	
	bridges where appropriate.
	uses as defined in the Forest

	
	
	Plan.



	
	
	2) Materials:  Use either 

	
	
	rough-surfaced or finished

	
	
	dimensioned materials.

	
	
	Manufactured or synthetic 

	
	
	materials may be evident, but

	
	
	their color and other surface

	
	
	characteristics should blend

	
	
	with the rest of the structure

	
	
	and site.  Glu-Lam beams 

	
	
	may be used.  Design end 

	
	
	treatment of culverts so it is

	
	
	not visually dominant.

	
	
	

	
	
	3) Design Appearance:
Structures may be sophisticated and refined, but should retain a rustic character and appearance.

	
	
	4) Accessibility
-Challenge Level 3
All bridges should meet the 

standards for Challenge Level 3, unless management direction specifies that accessibility should be at a different level.

	
	
	5) Difficulty Level
-Moderate
Some bridges may be in the  Easy Difficulty Level, if consistent with management direction.


2.2 - Exhibit 01--Continued
	ROS CLASS
	BRIDGE TYPES
	COMMENTS

	Rural
	Footlog (see note 2),
	1) Design User-Type-Design

	
	multiple-stringer with deck,
	bridges for any user-type.

	
	culverts, and suspension
	The trail bridge will be

	
	bridges where appropriate.
	designed to accommodate 

	
	
	the intended uses as defined

	
	
	in the Forest Plan.

	
	
	

	
	
	2) Materials:  Dimensioned 

	
	
	materials, rough-surfaced or

	
	
	finished, may appear to be

	
	
	the major part of the 

	
	
	structure (see note 1).  

	
	
	Manufactured or synthetic

	
	
	materials may be evident, but

	
	
	their color and other surface

	
	
	characteristics should blend

	
	
	with the rest of the structure

	
	
	and the site.  Design end treatment of culverts so culvert is not visually dominant.

	
	
	

	
	
	3) Design Appearance:  Structures may be even more sophisticated and refined, but should  still retain a rustic character.

	
	
	4) Accessibility
-Challenge Level 4
All bridges should meet the standards for full accessibility, except where management direction is to provide a different Challenge Level.



	
	
	5) Difficulty Level 

-Easy
Except where management direction is to provide other  Difficulty Levels.


2.2 - Exhibit 01--Continued
	ROS CLASS
	BRIDGE TYPES
	COMMENTS

	Urban
	All bridge types
	1) Design User-Design trail

	
	
	bridges for any user-type.

	
	
	The trail bridge will be 

	
	
	designed to accommodate 

	
	
	the intended uses as defined

	
	
	in the Forest Plan.

	
	
	Emphasis is on designing 

	
	
	and constructing fully 

	
	
	accessible bridges.

	
	
	

	
	
	2) Materials-Manufactured 

	
	
	or synthetic materials may

	
	
	appear to be the major part

	
	
	 of the structure. Surface

	
	
	structure characteristics must

	
	
	either harmonize with the 

	
	
	surroundings, or complement

	
	
	the site.  If materials contract, they must be designed so that they complement the site characteristics..

	
	
	

	
	
	3) Design Appearance:
Structures may be highly refined and sophisticated, but should appear clean and uncluttered.

	
	
	4) Accessibility
-Challenge Level 4

	
	
	

	
	
	5) Difficulty Level
-EASY
Unless trail objectives require some other Difficulty Level.


2.2 - Exhibit 01--Continued
Notes: 
1.
Any dimensioned, manufactured, or synthetic material may be treated with preservative.  The appearance of the treatment material must blend with the immediate environment.  Cut or sawn surfaces of native or native appearing materials and points of fastener penetration may be field treated with preservatives.  
Rough cut or sawn decking on bridges should be used for bridges in ROS Classes Primitive through Semi-Primitive Motorized unless impractical or unsafe for users.  In the other ROS Classes, dimensioned lumber and other materials may be used, depending upon management direction.  For suspension bridges, use appropriate materials that keep the bridge as rustic as possible and still provide for safety.
2.
Where management direction or trail objectives call for Challenge Level 1 or 2.
3.
In ROS Classes designated as Primitive through Semi-Primitive Motorized, all bridges should be constructed for one-way traffic.  In the other ROS Classes, use single-lane unless otherwise required by the volume of traffic. 
                                                                            
2.2 - Exhibit 02
2.2 - EXHIBIT 02 IS A SEPARATE DOCUMENT
(2309.18,2.2,Ex. 02)
2.2 - Exhibit 03
SEE THE PAPER COPY OF THE MASTER SET
FOR 2.2 - EXHIBIT 03
