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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
ncrease safety (decrease liabllity)

ncrease user enjoyment and accessibility




SHONOR A

Statewide, 85% of those surveyed said
walking or jogging are activities in which a
member of their household will participate

In over the next 12 months.




Most Participated in Activities
Statewide:

Walking or jogging

Bicycling

Swimming at the Beach

Passive Recreation in the Outdoors
Visiting Historic Sites




Bridges

Protect natural resources
Increase accessibllity

Enhance safety

Create overlook opportunities

Add interest to the trail experience
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| The Emergence of a Standard

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

Multiple bridges can be combined

All wood with galvanized/stainless hardware

Eases repairs

Limits liability

Can be built without handrails for boardwalk
applications
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~Note | 1/2" Extension Beyond the Handrail Post
of the Hand and Guard Rails

Round Over— Round Over

N —

Detail B
End View of Handrail
’ ‘,‘f, ChAr o 1

Nozes:
1) Detail A shows drilling layout for the 1/2" bolt holes.
2) Handrail posts are secured with three 1/2” x 6”
hot dip galvanized carriage bolts with a flat washer,
lock washer, and nut.
3) Note the correct orientation of growth rings for the handrail as noted in Detail B
) Round over three es of handrail as noted in Handrail Detail B. Use
a router with a 3/8”" or 1/2" corner round bit.
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position while the g

2) Drive nails ds at an angle as shown in

void nail pop.

)" spacers may be used to hold quard rails in

w1 the grow:n rings orientec as shown

o prevent water from being held in cupped treads.

r Ix shims to space treads as shown in Detail A

ered items are cross referenced with the cut list.



2 x 12 End Plate e x 10 x '-31/2
—Nailed to the bottom — Typical Handralil

2 of the bridge. ~ Post Brocing

Vellow Pine (PTYP).

ions show post placement layout.

are inset from ends to prevent interference between bolt placement and the ends of the substructure.
Ends are capped by exteri ists.
5) Ends cap joists. Plate & for layout dimensions for ends)
5) Handrail Post Bracing consists of 2 x 10 PTYP nailed flush with the bottom of the bridge. (See Plate 3
Lettered items are cross referenced with the cut list.




Microsoft Excel - Bridge building secret formula. xls
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A B C D F (5 H
1
2 |Location Bridge length | Treads Guardrails Interior posts Fost bracings Balts
3 200 A0, 000 5,000 4 b 24
4 |white clay a0 7000 1710 10 15 42
5 | lums b4 12500 2080 14 27 bb
B |m.r. 44 ad. 0 19.8[0 12 14 43
{ |Lums s 104.00 23,40 14 21 o4
8 |lums bw a0 SRIN 13.4[0 o 12 b
9 |dog park A all. 0] 18000 14 21 o4
10 |disc golf a 10,000 2.5 I I 12
11 |gordon's pond 24 45,00 10,80 b = 3l
12 a5 110.00 24,75 14 21 o4
13 all 1R0.00 4600 22 33 s
14 al 100.00 2280 14 21 54
15 Al all. 0] 18000 10 15 42
15 21 1220.00 2700 = 24 kRl
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Lumber Thru-Flow

1 Assumes 20 foot ramps.

Length in Helicals  Walkway Sills Stringers  Stringers  Mailers Posts Gaurdrails Total End sills  Thru-low  Thru-flow  Thru-flow  Decki
Feet Brackets dxdx16 decking decking decking
(must be (Posts
divisible and Rails)
by 8)
2
I12x8 2x8x10  3xBx10 Zxdx10 485 ddx16 ddx16  Gxbxb IxT 4%1 5x1 #1122
metal
3 (S50
4 104 20 20 10 66 13 20 65 14 18 4 208
5 472 112 112 bB 286 59 89 295 B0 75 5 944
B
7
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o F Q R = T U v W X Y Z Ab, AB =
‘u-Flow Hardware
iru-low  Thru-low  Decking Screws  Hex head Carriage Carriage Lag Flat Lock Muts Framing Simpson Hurricane
wking  decking bolts bolts balts screws  washers washers Mails Hurricane strap
Straps nails
MTS127
twist
strap
o Bl #12%x3" sheet BU1/2" B2 B"w12T BA™UZ2T 12T 142" 172"
metal panheaad
(S5 or Galv.)
1248 40 130 39 65 314 209 209 400 70 420
hB664 224 590 177 294 1510 991 991 2240 300 1800
(ad s & ] CA TN a4 aen 4034 AN AN aCAN TN N













Woodl_decklng IS replaced with Comp08|te decklng




Helical Pile Foundations

 Avalilable in multiple
sizes and shapes

o Adaptable to a variety
of soll types

« Last longer that wood

e 1,000 ft/lbs of torque=
10,000Ibs capacity
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Lums Ponad
Fiberglass Bridge

Cost less than steel
Can be carried in by hand
Easily assembled by hand

Can be designed to fit many applications

















































Burtons Island
Boardwalks

Specifically designed for a salt marsh
environment

Utilized helical piles

Thru-flow decking required for permitting




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

Capable of pulling over 4000 Ibs.
Low impact, can be carried in by hand

Capable of moving very heavy materials
without machinery
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Traill Counters

Provide real numbers
Can distinguish type of use

Useful in planning and resource
management

Relatively inexpensive




Shuttle MODE

‘: “v' J’I’J'L MODE
Downloading, etc. < RE S =

--wait--

Finished
--disconnect now-- Counton us!  wwwv - whx.no!
Advanced Counting Sy <tems

-y

”rl"il'ﬂ w Canada

Replace Counter's
Batteries

Counter Alert - fast
Dock Alert - slow

Memory Full - fast |
>75% Full - slow <™

4 blinks/sec = fast
1 blink/2sec = slow
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Aduanced Cnuntmg Systems

Made in Canada













Microsoft Excel non-commercial use
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31 2009-04-25 11:00 1 ] 1 2009-05-25 106 106 0
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Weekly Composite Charts
Partial weeks omitted. See manual for details.
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May-Oct. 2009

Bikers Hikers

Judge Morris 4680 5112

Bryans Field 8894 158

Skills Trail 4512 1913

Mason Dixon 2090

Shared Use Only 18086 7183

Total 18086 9273




Stone Trail Construction







Corridor trench cut below
grade ;
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WEIWAGES

Goetextile or R4 must be
laid down
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Stone is brought in using
equipment appropriate for the
trail width
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Tread is crowned or outsloped
5-8% to shed water
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Thank You

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




