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Digest:
DESIGN CRITERIA for TRAIL BRIDGES.
JOHN E. LOWE 
Regional Forester
2.2 - Exhibit 02
PACIFIC NORTHWEST REGION TRAIL BRIDGE GUIDELINES  

 DESIGN CRITERIA for TRAIL BRIDGES by DESIGN-USER TYPE 

                                                                  (see notes 1 & 13)   

	DESIGN PARAMETER
	HIKER
	HIKER
	PACK STOCK/  HORSE USE  
	MOUNTAINBIKE    
	MOTORCYCLE
	ALL TERRAIN VEHICLE
	NORDIC SKIER
	SNOWMOBILE

	BRIDGE TREAD 

WIDTH 

For One-way traffic 

(see exhibit 03)
	FOOTLOG

-1'to 1'6"

(see note note 2)

(also see exhibit 03)


	MULTI-STRINGER

(see notes 3 & 4)

(aslo see exhibit 

03)
	4'-0"

minimum     
	1'-0 to 4'-0"

(see notes 5,7)
	3'-0" to 4'-0"

(see note 5)
	5'-0"

minimum
	W/O Groomer: Tread Snow Width Depth

<4'    =6'

4'-8   =8'

>8'    =10'

(see note 6)

With Groomer: 2' wider than grommer
	W/O Groomer: Tread Snow Width Depth

<4'   = 8'

4'-8  = 10'

>8    = 12'

(see note 6)

With Groomer 

 4' wider than groomer

	DECK LOADING

/plank
	N/A
	250# point load(or snow load), whicchever governs.
	750# point load(or snow load), whichever governs.
	250# point load (or  snow load,

whichever governs.
	250# point load (or  snow load,

whichever governs.
	Two 175# poiint loads, 42” apart (or snow load), whichever governs
	W/O Groomer: use snow load

With Groomer: use snow load plus actual load of groomer

	BRIDGE GRADE
	Horse and pack stock recommended maximum is 2%. 5% recommended maximum for all  other user types 

(Consider the use of cleats or other non-skid materials, particularly if wet or freezing conditions likely.

	APPROACH  ALIGNMENT
	Vertical and horizontal approach alignment should not be so steep or sharp as to cause problems for the user. Approach  grade for nordic skiers and mountain bbikes should not exceed 5%.  Others shouls not exceed 20%.

	DESIGN LOAD SPECTRUM
	Design for live loads from 50 psf in 50 pound increments depending on snow load.  Bridges for nordic skiers or snowmobiles must also be designed for the additional load of any groomer to be used on the structure. (see note 11)

	MAXIMUM  DEFLECTION
	Stringers – live load for snow = L/200; Deck – live load for user type= L/300.

	DESIGN PARAMETER
	HIKER  
	 HIKER
	PACK STOCK/HORSE USE 
	MOUNTAIN BIKE 
	MOTORCYCLE
	ALL TERRAIN VEHICLE 
	NORDIC SKIER 
	SNOWMOBILE

	RAILING SYSTEM

NUMBER OF RAILINGS (Will depend primarily  on the hazards present)
	FOOTLOG

One side, or both   sides
	MULTI-STRINGER

One side, or both sides
	None or both sides
	None, one, or both sides

(see note 7)
	None or both sides
	None or both sides
	None
	None

	CURBS
	None
	Yes if no   railing
	Yes,  Mandatory
	Yes, if no  railing 
	None 

(see note 12)
	None

(see note 12)
	None
	None



	CLEAR WIDTH BETWEEN  RAILINGS (see exhibit 03 (For railing on one side onllly, inside of top rail must be at least 1’-3” from  centerline of bridge tread)
	Minimum 

=2’ 6”
	Minimum 

=6’-0”

Note: must be wide enough to allow passage of packs on pack stock
	Minimum

=4’-0”

Note: must be wide enough to clear handlebars
	Minimum

=4’-0”

Note: must be wide enough to  clear handlebars
	Minimum

=5’-0” 

Note: must be wide enough to  clear handlebars
	Minimum 

=5’-0

Note: must be wide enough to clear handlebars
	N/A
	N/A

	RAIL CONFIGURA-TION ACCEPTABLE (note 8)
	(see figure 1, rails for foot logs)
	A,B,C,/ D, E (figure 2)

(also see note 9)
	C, E 

(figure 2) (also see note 9)
	F OR G 

(figure 2)
	F or G

(figure 2)
	A

(figure 2)
	N/A
	N/A

	RAIL POST SPACING
	(see note 8)
	Recommended maximum post spacing is 8’. (see note 8)

	RAIL LOADING
	(see note 8)
	25

(see note 8, &10
	25
	50
	50
	50
	N/A
	N/A


Notes:

1.
If bridge is being designed for more than one user type, use the design criteria for the critical user-type.

2.
In Primitive and Semi-primitive non-motorized ROS classes, use narrowest width unless, due to safety considerations, the bridge should be wider.

3.
In Primitive and Semi-primitive non-motorized ROS classes, reduce width to 1'-6" (or narrowest width possible given the diameter of the stringers) unless, due to safety considerations, the bridge should be wider.

4.
If bridge is designed for challenge level 1 or 2 trail, width should be 2'-8" minimum.  If bridge is designed for Challenge Level 3 or 4 trail,  width should be 4'-0" minimum.

5.
If native materials are required, minimum bridge tread width may be wider if dictated by the diameter needed for the log stringers.

6.
"Snow" refers to the maximum anticipated depth of snow.

7.
Use railing on one side only where narrow width of bridge (footlog) requires the user to carry the bike.    

8.
RAILING APPEARANCE - The relationship between number of railings, rail configuration, top-rail height, post spacing, size of post and rail members, width and depth of the stringers and deck, and the length of the bridge has the potential to create a pleasant or unpleasant appearance.  Once the decision as to number of railings has been made, these other relationships should be studied so that, overall, the bridge has a harmonious, uncluttered appearance in which the individual members are in scale with the whole.

2.2 - Exhibit 02--continued
Notes: (continued)

9.
For Accessible Design:  Rail configuration D is the normal and preferred rail configuration.  If the hazard analysis of a site indicates a greater need for safety measures, rail configuration E may be considered.

10.
If bridge is being designed as part of an accessible trail, use 50 p/lf. 

11.
Consider the use of the American Society of State Highway and Transportation Officials  (AASHTO) 85 psf pedestrian live loading for those bridges subject to large numbers of pedestrians occupying the bridge at the same time; such as adjacent to large campgrounds or other major recreational facility or where the bridge may be used as a viewing platform.

12.
Curbs may be used with the railing in these situations if deemed necessary.

13.
When designing trail bridges minimum requirements for accessibility, compatible with the appropriate Challenge Level, should be met.  Refer to the Design Guide for Accessible Outdoor Recreation for specifications by Challenge Level.   

