Sustainable Multi-Use Trail
Construction and Maintenance

A Few Specific Trail Building
Techniques and Considerations for
Mountain Bike Friendly Trails

WA State Trails Conference 9
October 23, 2010 everGreen

This presentation is focused primarily on backcountry rrudg trail and making
them more bike friendly. There are many additional techniques to consider for high
traffic backyard trails and bikenly trails.
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Mission: Evergreen creates and protects sustainable
mountain biking opportunities in Washington.

Advocacy, Trail Building/Maintenance, Education & Recreation

Tiger Mountain, Middle Fork Snoqualmie, Lake Sawyer, St. Edwards St Park,
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Agenda

New Trail Construction and Re-routing
+ Sightlines, Speed Control and Trail Flow
* Trail Grade and Design for Sustainability
* Switchbacks

Existing Trail Maintenance
* Erosion on Steep Trail Sections
* Flat/Wet Trail Sections
* Dealing with Running Water

The following are a few trail planning & routing techniques to consider for making backcountry multi
use trails more bike friendly. These techniques can provide a better experience for bikers, but are
obviously not mandatoryBikers need to be in control of their bikes at all times and yield rogki

trails to hikers and equestrians regardless of how the trail is designed and constructed!



New Trail Construction and Re-routing

« Sightlines, Speed Control and Trail Flow

* Route steepergrades in higher visibility areas

* Clear vegetationaround turns

* Bringtrails close together before a switchback or an intersection
* Consider 1-way trails

Bikes introduce higher speeds to the trail.



New Trail Construction and Re-routing
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* Sightlines, Speed Control and Tralil
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* Route trails uphill into and out of blind corners or before a merge
* Use chicanes and corralling where needed to reduce speed




New Trail Construction and Re-routing

* Sightlines, Speed Control and Trail Flow

S SO

Open and Flowing

R

Tight and Technical

/I ©

Poor Flow - abrupt transitions from one type of flow to another.

Youth.Open and flowing trail style will attract more riders. Will also attract younger
audiences. Biggest single attraction for kids is adding jumps (even very small ones)
and banked turnsKids will also become more involved their commuugjtyot just

riding and socializing outdoors, but also volunteering, contributing, Eagle Scout
projects, school projects, etc.



New Trail Construction and Re-routing

* Trail Grade and Design for Sustainability

#1. Reduce the Grade Consider dropping USFS
recommended 10% max

average grade to 8% for bike
friendly multi-use trails

Steep trails can become:
+ Difficult for many bikers (as well as trail
runners, elderly, younger kids)
* Maintenance intensive due to:
1. ruts from water running down trail
2. erosion from slipping or skidding

#2. Frequent Grade Reversals
* Bestsolution for shedding water
(vs. water bars, nicks & grade dips)
* Givesthe biker a break during a climb
* Are fun for bikers on the downhill

Evenconsider 356% grades. Consider a 3dle instead of the 1/Zule.



New Trail Construction and Re-routing

o Can be difficult for bikers
o Can be erosion prone “ E
o Can promote trail braiding ==

Less Desirable
frequent short

+ Switchbacks wr é
Minimize Switchbacks o7 *
o Extensive work
o Interrupt flow for bikers o @

(or stacked )
switchbacks

Use longer/wider climbing turns
wherever possible

Preferred
fewer long
switchbacks
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Bike-friendly Switchbacks

Traditional: Consider In-sloped turn:

* Widerturn

* Bankedsides

* Grade reversals on both sides

* Lower grade on uphill side and
raise grade on downbhill side

® Large drain allows
water to escape

Insloped tread

through turn

Sideslope grade of
25% or less is best

Tradition is: rolling crown switchback. Not bike frien@ytsloped ditches, tight
turn). Better = wider turns. Climbing turns candagslopedon the downhill side. But
descending turns bestimsloped(banked) all through the turn with grade reversals
before and after for drainage.



Agenda

New Trail Construction and Re-routing
+ Sightlines, Speed Control and Trail Flow
* Trail Grade and Design for Sustainability
* Switchbacks

mm) Existing Trail Maintenance
* Erosion on Steep Trail Sections
* Flat/Wet Trail Sections
* Dealing with Running Water
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Existing Trail Maintenance

* Erosion on Steep Trail Sections

Steep trails can result in:
1. Ruts from water running down trail
2. Erosion from slipping or skidding

How can we deal with steep trails and those 2 problems in afbikedly way?
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1. Ruts — Traditional Solution:

Water Bar

Downslope—direction

of waterflow

* Least preferred solution

*Sediment clogs and QA“‘
Requires Maintenance v,
% \
4Tny
* Not bike-friendly i O Yo,
at 45° angle.

Reset loose or

. k: X
There are better solutions ] 7
that are less maintenance ,
intensive: o
. Nicks if eroded.

* Rolling Grade Dips




1. Ruts — Better Solutions:

Nick Rolling Grade Dip

Ramp
10-20 Feet
(3-6 meten)

Knicl
6-10 feet
(1.8-3 meter)

k
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2. Slipping/Skidding — Traditional Solution:

Steps

Overlap one third
%) of the surface area

Outslope
2 to 5 percent

Individual Steps—Logs

Hewed tread Log trenched
\ one half of the
log diameter
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Consider Armoring instead of Steps

) Turn steps into a smoother armored surface

//

Or have both... a narrow smooth line and a step line

It an armored trail is too steep to walk up (without requirisigpsy 0 KSy A G Qa
steep to ride up (so steps may be the only solution)
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Move steps apart to accommodate wheelbase

>6ft

Bike wheelbase is ~4 ft and total distance from front of front tire to back of back tire

is ~ 6 ft.
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Existing Trail Maintenance
* Flat/Wet Trail Sections

ho@Arz2dzate gyl (G2 NRAzISkRSaAAIYy HAGK
but crossing flat wet sections is unavoidable. Obvious problem is standing water,
mud, erosionHow can we deal with flat wet sections in a bikendly / multiuser
friendly way?
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