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ObjectivesObjectives

 Brief history of trail infrastructure
 Highlight bridge/boardwalk projects
 Helical pile applications and installation
 Alternative decking materials Alternative decking materials
 Fiberglass bridge construction

Stone trail construction Stone trail construction



Delaware’sTrail History
 Most of our park trails were

 Old farm roads
 Fishing trails
 Social trails



Why Bother?
 Minimize environmental impact
 Decrease long term maintenance/costs
 Increase safety (decrease liability)
 Increase user enjoyment and accessibility Increase user enjoyment and accessibility



S.C.O.R.P.
 Statewide, 85% of those surveyed said 

walking or jogging are activities in which a 
b f th i h h ld ill ti i tmember of their household will participate 

in over the next 12 months.



Most Participated in Activitiesp
Statewide:
1. Walking or jogging
2. Bicycling
3. Swimming at the Beach
4 Passive Recreation in the Outdoors4. Passive Recreation in the Outdoors
5. Visiting Historic Sites



Bridges
 Protect natural resources
 Increase accessibility
 Enhance safety
 Create overlook opportunities Create overlook opportunities
 Add interest to the trail experience



Bridge Evolution



The Emergence of a Standard

 Developed in 1999 and modified perpetually Developed in 1999 and modified perpetually
 Standard 16 and 20 foot spans

M lti l b id b bi d Multiple bridges can be combined
 All wood with galvanized/stainless hardware
 Eases repairs
 Limits liability
 Can be built without handrails for boardwalk 

applications





















Standards ChangeStandards Change

• Wood decking is replaced with composite deckingWood decking is replaced with composite decking



Helical Pile Foundations
• Available in multiple• Available in multiple 

sizes and shapes
Ad t bl t i t• Adaptable to a variety 
of soil types

• Last longer that wood
• 1,000 ft/lbs of torque= q

10,000lbs capacity



































Lums Pond
Fiberglass Bridge

C t l th t l Cost less than steel
 Can be carried in by hand
 Easily assembled by hand
 Can be designed to fit many applicationsg y pp

































Burtons Island
Boardwalks

 Specifically designed for a salt marsh Specifically designed for a salt marsh 
environment

 Utilized helical piles Utilized helical piles
 Thru-flow decking required for permitting



Old boardwalk was failing due to a combination of 
environmental conditions and construction techniquesenvironmental conditions and construction techniques





















































Griphoist
 Capable of pulling over 4000 lbs.
 Low impact, can be carried in by hand
 Capable of moving very heavy materials 

without machineryy

































Trail Counters
 Provide real numbers
 Can distinguish type of use
 Useful in planning and resource 

managementg
 Relatively inexpensive



Data Shuttle



Magnetic CounterMagnetic Counter



InfraredInfrared 
Counter







Add Trail Counter DataAdd Trail Counter Data







May-Oct. 2009

Total Bikers % Hikers %

Judge Morris 9792 4680 48 5112 52

Bryans Field 9052 8894 98 158 2

Skills Trail 6425 4512 70 1913 30

M Di 2090 0 0 2090 100Mason Dixon 2090 0 0 2090 100

Shared Use Only 25269 18086 72 7183 28

Total 27359 18086 66 9273 34



Stone Trail ConstructionStone Trail Construction





Corridor trench cut below Corridor trench cut below 
gradegrade





Wet Areas

GoetextileGoetextile or R4 must be or R4 must be 
laid downlaid downlaid downlaid down









Stone is brought in using Stone is brought in using 
equipment appropriate for the equipment appropriate for the 
t il idtht il idthtrail widthtrail width



Tread is compactedTread is compacted



Tread is crowned or outsloped Tread is crowned or outsloped 
55--8% to shed water8% to shed water



RecapRecap

 Brief history of trail infrastructure
 Highlight bridge/boardwalk projects
 Helical pile applications and installation
 Alternative decking materials Alternative decking materials
 Fiberglass bridge construction

Stone trail construction Stone trail construction



Thank You

*Special thanks to volunteers and park staff for 
their assistance on these and other projectstheir assistance on these and other projects


