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Design and Build a Trailscape

Trail Worth Traveling Tol

Delight verses Drudgery in Trail Design



Resort Amenity Popularity Comparison znn'fi

< Walking, Biking, Jogging Trails — 93%

Ocean Beaches w 1Tk

Full service Restaurant 1% ‘é

Fitness Center 76% 93% l

Village center [ gathering place 730 1/\/\} \.1

Hiking Areas /2%

Beach Club for water sports/diving 72%

Access to Boating/fishing 660

Resort Ameni

Snack/coffee Bars 04%

Like-minded people 63%
Health Clinic-Emergency 61%
Dally Yoga 60%

Convenience Store 60%

0% 10% 20% 30% 40% S0% o60% /0% 80% 90% 100%

Percentage Who Desire Amenity
Source: Brook Warrick American Lives, 2009
1000 responses from U.S. Prospects for a Caribbean resort



The Active Outdoor Recreation Economy o, e

A $730 BILLION ANNUAL CONTRIBUTION TO THE U.S. ECONOMY Trallscape

THE ECONOMY B

Meet the $730 Billion Active Outdoor
Recreation Economy
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ACTIVE OUTDOOR RECREATION PARTICIPANTS BY THE NUMBERS

% The number of Americans

who participate in bicycling
BICYCLING 60 MILLIOD is double the population
of Canada.

CAMPING 45 MILLION

fi

3 FISHING 33 MILLION

") HUNTING 13 MILLION

A

~ =3 PADDLING 24 MILLION

~4y SNOW SPORTS 16 MILLION % The number of New
Englanders who participate

in trail-based recreation
annually is greater than
TRAIL 56 MILLION > the combined attendance
for all 81 Boston Red Sjox
3

1 181,000,000,/300,000,000

® 10 20 30 4 5 60 70 . .
Americans use Trails
/ (millions of adult American participants)
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l The Active Outdoor Recreation Economy

A $730 BILLION ANNUAL GONTRIBUTION TO THE U.S. ECONOMY
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Thus,

It IS a
Crime to
Build
Boring

- trail!
COLUMBIANA COUNT Y
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How might a community
Capture more of the these
people ?

Design and Build a
Trail Worth Traveling Tol

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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How do we design and build a trail worth
Traveling to? Make it a Delightful
Experience.
5 Points
- Make it Easy (Grade)
« Move them Physically (Stimulation)
* Move them Emotionally (Stimulation)
« Help them feel Relatively Safe
Make it Last (Water Management

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential



Trailscape

5 Elements

- Make it Easy (Grade)

» Move them Physically (Stimulation)

» Move them Emotionally (Stimulation)
* Help them feel Relatively Safe

- Make it Last (Water Management)

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential



- Make it Easy (Grade)  Trailscape

Delight verses Drudgery

* 4% Undulating and Meandering « 15% Straight Trail,
Connector Tl’ail, AUburn, CA Stevens Tra”’ Auburn’ CA

. | Proprig"



. J‘
\ |
: -

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential

,
_




1.00 rui. 125 mi. 1.50 mi. 1.75 mi. 2.00 ri. 225 mi. 2.50 mi. 275 mi. 300rmi. 325w

1St mile 4% grade, 125 Vertical ot

™
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1.00 rai. 1.50 ri. 2.00 roi. 2.50 ri. 3.00 rod. 3.50 rai. 4.00 ri. 4.50 rd. 5.00 rod. 5.50 ri. 6.00 ri. 6.50 i, 7.00 rod. 7.50 ri. &l
Gain: +1158' -1235'= 77
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Users
Experience

Delight verses Drudgery in Trail Design 2009 Trailsc
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User-Experience for Hiking
The Ascent

User

Average Grade Hiking Description

Experience

0-3% Up May not be enough to provide fitness

demand at full walking speed

4-8% Up Enough grade to get heart going still
comfortable for the aged.

7- 10% Up Easier to get heart rate up at a walking
speed

10- 15% Up Heavy demand

15-20% Up Hard hiking, not likely talking

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential



\N\
Trailscape

User-Experience for Hiking
The Descent

User

Average Grade Hiking Description

Experience

0-3% Down Fairly restful

4-8% Down Boosted walking,some breaking or foot
slap

7- 10% Down Heavier pounding

10- 15% Down Pounding due to braking

15-20% Down Small step pounding

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential



User-Experience for Running Trailscape

The Ascent

User

Average Grade Hiking Description Experience

0-3% Up Full speed, light load, able to

run full distance speed

4-8% Up Starts to feel some demand
but can be ascended at 3/4
speed

7- 10% Up Significant slowing toward
10%

10- 15% Up Approaches running at a

walking pace

15-20% Up Walking is just as fast

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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User-Experience for Running Trailscape
The Descent

User

Average Grade ,
Experience

Hiking Description

0-3% Down At 3%, a runner can let ‘em roll
without pounding, turns feel rolly

4-8% Down At 5-6%, sustained, some
braking with every step

7- 10% Down Pounding with every step full
stride

10- 15% Down Shorter Step Pounding

15-20% Down Small Step Pounding

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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The Ascent

User

Average Grade Bicycle Description Experience

0-3% Up Fast efficient climbing, Delight
4-8% Up Middle chain ring climbing, | Light Work
Maybe
7- 10% Up shifting to small chain ring,
a boring grind
10- 15% Up Small chain ring, slow
climbing, maybe walking,
even 12%
15-20% Up Small chain ring, Granny
gear. Walking the bike may
be necessary

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential



User-Experience for Bicycling
The Descent

Average Grade

Bicycle Description

User

Experience

0-3% Down Pedaling downhill, without Yipee
braking, good fitness high,
delight, can coast, able to use full
traction for turning not braking.

4-8% Down Enough grade to coast, some Exciting

pedaling, exciting and fast

7- 10% Down

Really fun but using up elevation
quickly, intermittent braking

Pay Attention

10- 15% Down

Consistent braking, difficult to turn
and brake

15-20% Down

Heavy continual braking. Can feel
like going over bars

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. |

Proprietary & Conf

\N\
Trailscape




N
Trailscape

Good Example: FHDLT Auburn CA

* Average 1.5%
grade,

low to high
9 miles

1700
1650'
1600'
1550'
1500°
1450°
1400
1350°
1300

79y Onal 0.25 ri. 0.50 mi. 0.75 mi.
0:3.10 mi, 1720' Gain: +821'-677' =

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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5 Elements

- Make it Easy (Grade)

» Move them Physically (Stimulation)

* Move them Emotionally (Stimulation)
* Help them feel Relatively Safe

- Make it Last (Water Management)

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential



« Make it Easy (Grade)

«  Move them Physically (Stimulation) _\N\
¢  Move them Emotionally (Stimulation) Trallscape
« Help them feel Relatively Safe

« Make it Last (Water Management)

Undulation and Meander




Undulation and Meander Trailscape

« Keep experience visually changing- Interesting
« Physically constantly changing, optimizing fitness
* Roller coast coaster fun

 Moderate Average
Trail Grade 4%

« Aggressive Short
Grades Up To 22%

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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Optimal Climb Grade (My Opinion)

-  Below 5% average Grade, up to 15% specific grade.

Delight verses Drudgery in Tra



Minimum / Maximum
Design

- Make it Easy (Grade)

» Move them Physically (Stimulation)

* Move them Emotionally (Stimulation)
* Help them feel Relatively Safe

- Make it Last (Water Management)

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential



Jamaica -—

Trailscape

-

AP



Trailscape
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Jamaica Undulation Video

* httwww.youtube.com/watch?v=zxerS-
RZ0O8s&context=C4b77017ADv|VQalPpcFOB
BhSthemg96D4Gru-3hQ6TNfgULeqAUUp://=

%

Undulation - Large.m4v

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential


http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU=
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU
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Minimum/Maximum Design

 What it is?
— Average Tread Grade
» Pushing the grade down as much is reasonable

— Short Grades
« Pushing the grade as high as reasonable

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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Challenges to the
“Minimum/ Maximum Design.”

* Average Trail Grade 4%
— While designing to minimize average grade,
the legs of a switchback can be very close

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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Challenges to the
“Minimum/ Maximum Design.”

« Balancing efficiency with healthy undulation and meander.

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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Challenges to the
“Minimum/ Maximum Design.”

« Longerto getto a
summit.

 Balance with available
resources. $

 Value to cost is high,
So it is worth pushing
for more resources

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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User Groups that the Minimum/Maximum

ey

Paar e o8

Design Serves

 Bicyclists

* Runners

« Equestrians
« Hikers

In every group except hikers, greater physical
demand can be attained by going slightly
faster.

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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In Slope Turns

« Jamaican Turns 1.15

<t

Trailscape Banks and Turns.m4v

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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Banked Turns Trailscape

Steepness of Turn
« Diameter of Turn
« Shape

- Drainage

Delight verses Drudgery in Trail Design ~ 200¢




Flat Out Of Turn

Inslope Turns

Steepness of Turn
Diameter of Turn
Shape

Drainage

Climb Up 1o Turn

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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Inslope Turns Trailscape

Steepness of Turn
Diameter of Turn
Shape

Drainage




Trailscape

5 Elements

- Make it Easy (Grade)

* Move them Physically (Stimulation)

* Move them Emotionally (Stimulation)
» Help them feel Relatively Safe

- Make it Last (Water Management)

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential



Make it Easy (Grade) ———

Move them Physically (Stimulation) Tl’allscape
Move them Emotionally (Stimulation)

Help them feel Relatively Safe

Make it Last (Water Management)

» Guide them to special places
* Views, Meditation spots, Benches

» Guide their eyes: as the trail meanders it
guides the user’s eyes

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential






Trailscape

5 Elements

- Make it Easy (Grade)

» Move them Physically (Stimulation)

» Move them Emotionally (Stimulation)
» Help them feel Relatively Safe

- Make it Last (Water Management)

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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* Route Trails away from Danger
 Allow for long sight lines appropriate for users
« Clear out fall zones

Delight




Trailscape

5 Elements
- Make it Easy (Grade)
* Move them Physically (Stimulation)
* Move them Emotionally (Stimulation)
* Help them feel Relatively Safe
- Make it Last (Water Management)

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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Make it Last (Water ManagementJ)railscape

What allowed the water to damage the trail?

"
"~

e S ) 5
» v .
e -

Original Grade

————

Delight verses Drudgery in Trail Desic




Make it Last (Water Management) Trailscape

Considerations
« Walk the area to see when erosion occurs

“In This soils and climate looks like water can
flow for 25’ at 12 % before the erosions starts
at 6% 45 feet”

« Water flows straight unless forced to change
* When water slow down is drops silt.

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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Make it Last (Water Management)

Primary Solutions:

+ Keep the overall
grade low

 Undulate and
Meander the trail to
force water off.

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential



Conclusion Trailscape

- Make it Easy

* Move them Physically
* Move them Emotionally
+ Help them feel Relatively Safed
- Make it Last b
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Build a Tralil
Worth Traveling To!
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Conclusion

Make it Easy

« Move them Physically

- Move them Emotionally

« Help them feel Relatively Safe
- Make it Last

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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Trailscape

Handout.
Assignment
Lay out a trail at 5%

How long shall you draw before crossing a topo line?
At 5%?

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential



Assignment Trailscape

* Questions?

1.Where are the high points?

2.Wow much elevation gain is there?

3. How long does the trail have to be to get to the
top at 5%7

4.How far should you go before crossing a topo
line at 5%

5. Draw an interesting trail from the existing tralil
to the summit

Delight verses Drudgery in Trail Design 2009 Trailscape, Inc. | Proprietary & Confidential
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maximizes diverse experiences. Different trail sections are
custom designed for hikers, bikers, and walkers. Two summit paths are
included, perimeter downbhill sections with steeper grades accommodate
serious bikers, and a "fun run" - a looped undulating trail section - is




Trailscape

length of trail, providing the least impact to the natural area of all
options. Different trail sections still accommodate various uses, but
only one summit path is included. The "fun run" can be included or
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Option C maximizes the length of trail, while accommodating different
uses, by switchbacking the central trail up the ravine to a single summit.
To increase length, more turns density are needed. At the perimeter,

different trail sections accommodate various uses, and the "fun run" can
be included or omitted.
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Trailscape

The Preferred Alternative maximizes diverse experiences. Different
trail sections are custom designed for hikers, bikers, and walkers. Two
summit paths are included, perimeter downhill sections with steeper
grades accommodate serious bikers, and a "fun run" - a looped
undulating trail section - is great for cardiac training, running, or biking.

length: 6.4 mi_| central trail ave. grade: 2% | downhill- 15% & 8%
TRAIL MASTER PLAN | PREFERRED ALTERNATIVE

@ A B ® e DRAGOON GULCH
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