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QUICK POLL:
-Physics: HS, UG, G
-Calculus: HS, UG, G
-Broken bones - 1. jumps 2. riding?
 -Knows someone that has?
-Is breaking bodies part of the deal?
-Should breaking bodies be part of the deal?
-Been bucked on a takeoff?
-Buckled on a landing?
-Know of bike feature related lawsuits?



Parameters (input variables and constraints) 
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This talk explores a different way of thinking about trail jump geometry, shifting from hand -drawn intuition toward a 
physics -constrained, parametric exploration  of takeoffs, gaps, and landings . Using a simple, visual tool, we examine 
how rider trajectory, speed variability, and geometric assumptions influence feasible shapes, earthwork volumes, and 
tolerance margins. Rather than prescribing designs, the model serves as an educational framework for exploring tradeoffs, 
constraints, and uncertainty that are often implicit in traditional workflows. The goal is not to replace field experience or  
professional judgment, but to help narrow the gap between intuition and analysis.

Engine: currently 18 algorithms  (math order/sequencing)

UI/user controls/knobs, parameters: speed, angle, lip 
height above fixed G minimum, EFH target, Crr, gradeƦ

Feature geometry/ shape is derived Ơautomath icallyơ

Deterministic : change one parameter Ÿ everything recomputes, 
defined by the equations as the parameter varies

Computational  side: parameters don't 
map to geometry through simple formulas

ODE solvers, Newton iterations, binary 
searches, energy equations, and backward 
integration. Under the hood 

The landing surface shape isn't prescribed; it's 
solved from the EFH constraint target. 

The takeoff ramp shape is solved from the G -
force constraint.

Physics(non -negotiable) solves the shapes the knobs imply

inputs

ouputs

Parametric  Design 
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Method Domain Why it's appropriate

Deterministic (Ơexactơ)Trajectory physics (launch Ÿ landing) Injury risk Ɯ must be exact

Deterministic Landing slope angle (match tangent) Safety -critical

Deterministic Earthwork volume estimation Cost/accuracy

Deterministic Takeoff radius / transition shape G-force and rider comfort

Deterministic with 
parameterized inputs

Wind / drag modeling Physics-grounded, inputs estimated

Heuristic (approximate) Initial lip angle range suggestions Field convention, not physics laws

Heuristic
"Recommended" speed ranges for a 
jump size

Rider -class convention

Heuristic
Feature sequencing (what goes after 
what)

Trail flow intuition

heuristics become dangerous? risky? if they're used to skip the deterministic step  
Ɯ e.g., Ơthis jump looks about right based on experienceơƦtesting is better than just looking

use them deliberately in the input and convention layer  as starting points

Guardrail: minimize heuristics in the output and safety layerƦa bigger deal on bigger features 



ƠTHE JOURNEY CONTINUESơ
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BASE- Bf

Building, Assessment, 
and Simulation Explorer 

for Bike Features

-putting a vocabulary and 
math to: 

the things I have 
learnedƦ

empiricism/experienceƦ 
from being on and 

making transitions since 
day 1 on wheelsƦ

embodied knowledgeƦin 
the trenches - mine and 

yours

your handsƦI have ridden 
your stuff, my stuff, our 
stuffƦwhy/how does that 

work?

I have taken 
notesƦspeed, angles, 
feelƦscabs/scars, aches, 

pains

I have watched riders 
better and worse than 

me

I have had countless 
hours doing trail labor 

with all this kicking 
around in my brainƦ

I love science and math 
beyond words and that to 

me is the awe/wonder

I now have a new 
geometric language, and 

a new different 
epistemology, different 

domain/realm 

Trying to make explicit 
that language and 
parametric for the 
building and riding I 

know - thanks to you and 
my own hard lessons

I am continuing mine through yours and hoping we can hand things off tooƦ

Belief/notions vs truth vs justifications for the said ƠknowledgeơƦ
and battling my own skepticism, metaphysical naturalism, rationalism and empiricism about xyzƦ 
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BASE -B sits at a precise and uncomfortable intersection :

ÅIt is more justified  than heuristic ("eyeball it, looks about right") because it derives from first principles
ÅIt is not truth  Ɯ it's a deterministic model of a simplified system
ÅIts justification claim  is: within stated assumptions, outputs are necessary consequences of inputs

A strong claim. But  the assumptions are where the heuristics re -enter Ɯ grain size, rider position at 
takeoff, drag coefficient, lip deflection under loadƦ

Every parameter boundary is a heuristic dressed up as an input. And people can fudge the inputs.

Most trail builders operate with high confidence in low -justified heuristics. 

BASE -Bf 's epistemological value isn't just accuracy Ɯ it makes the justification structure visible , so a 
builder can see exactly where determinism ends and heuristic begins . And change the journey of 
making a Ơthing.ơ

Priority stack for what moves outputs most:
1.Takeoff speed
2.Takeoff angle (lip geometry)
3.Rider CG position which is an unknown currently
4.Landing slope as -built
5.Wind
6.Drag/ Crr
7.Mass
8.Air density / suspension / lip deflection
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ÅConsider Wind

ÅWhat is the design speed max?

ÅAvoid perpendicular TD/landings.

ÅClear landing zones.

ÅThink about G -forces for landings and takeoffs.

ÅTest on a long wheelbase hard tailƦfully rigid?
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Sources
- ** Hubbard , M. & Swedberg, A.**  Ɯ The foundational work on constant -EFH landing surface design for ski jumping. Developed the ODE -based method for computing a surface that 
holds equivalent fall height constant along the landing. Mont Hubbard, University of California, Davis.
- **McNeil, J.A.**  Ɯ "Modelling the 'Pop' in winter terrain park jumps." In: *Skiing Trauma and Safety*  (ASTM STP 1553), Vol. 19. ASTM, West Conshohocken, 2012.
- **McNeil, J.A.**  Ɯ "The inverting effect of curvature on winter terrain park jump takeoffs." In: *Skiing Trauma and Safety*  (ASTM STP 1553), Vol. 19. ASTM, West Conshohocken, 2012.
- **McNeil, J.A.**  Ɯ "Discussion on 'Tabletop jumping: engineering analysis of trajectory and landing impact' by Shealy and Stone." In: *Skiing Trauma and Safety*  (ASTM STP 1553), Vol. 
19. ASTM, West Conshohocken, 2012.
- **Shealy, J.E. & Stone, F.**  Ɯ "Tabletop jumping: engineering analysis of trajectory and landing impact." In: *Skiing Trauma and Safety*  (ASTM STP 1553), Vol. 19. ASTM, West 
Conshohocken, 2012.
- **ASTM F24 Committee on Amusement Rides and Devices**  Ɯ Ongoing standards work on terrain park feature design and safety, informed in part by the Hubbard -Swedberg.
- ** skijumpdesign **  (Jason K. Moore , Mont Hubbard) Ɯ Open-source reference implementation of the Hubbard -Swedberg constant -EFH method. BASE -B's backward ODE landin g 
surface, ` speed_to_land_at()` Newton iteration, and exponential landing transition are adapted from this codebase. BASE -B extends the method in two ways: the ODE domain is 
extended past the fast -trajectory pad crossing, and the transition start point is floored at the fast -trajectory touchdown to ke ep the fastest rider on the controlled -EFH surface. 
skijumpdesign  is used as a reference only Ɯ it is not imported or called.
- **Euler spiral / clothoid**  Ɯ The ramp transition geometry is the Euler spiral (also called the clothoid or Cornu spiral), used in highway and railway engi neering for smooth curvature 
transitions. The Fresnel integral implementation uses ` scipy.special.fresnel `.
- ** Kogelbauer , J. (2024)**  Ɯ Research on pump mechanics for bicycle pump tracks. Informs the energy exchange model used in roller pump calculations.
- **Golembiewski, M. (2023)**  Ɯ "Bicycle pump track dynamics." Analysis of rider -terrain energy transfer on undulating surfaces. Supports the normal -force -based friction loss model 
used in roller energy calculations.
- **Pump efficiency constants**  Ɯ No published bicycle pump efficiency data exists. The default values (DJ/BMX 60%, Trail 40%, DH 30%, aMTB 0%) are expert estimates based on 
rider skill, bike suspension characteristics, and body mechanics. They are documented as estimates in the contract and expose d as user-adjustable sliders.
- The application of constant -EFH methods to mountain bike jump design draws on practitioner knowledge from the trail building a nd bike park construction community, adapting ski 
jumping research to natural terrain, shallower slopes, and the specific biomechanics of mountain biking.
- **McNitt -Gray, J.L. (1993)**  Ɯ "Kinetics of the lower extremities during drop landings from three heights." *Journal of Biomechanics* , 26(9):1037ƛ1046. Measured ground -reaction 
forces of 8 ƛ11× body weight during drop landings and stopping distances of 0.08 ƛ0.12 m for stiff landings. Basis for the d_stop = 0.1 m assumption and the 9 ƛ12 G joint failure threshold in 
the tabletop EFH assessment.
- **Yeow, C.H., Lee, P.V.S., & Goh, J.C.H. (2010)**  Ɯ "An investigation of lower extremity energy dissipation strategies during single -leg and double -leg landing based on sagittal  and 
frontal plane biomechanics." *Human Movement Science* , 29(4):624ƛ640. Reports ACL strain onset at 6 ƛ7× body weight during landing. Basis for the 6 G soft -tissue risk threshold.
- **Kuppa, S. (2001)**  Ɯ "Injury criteria for side impact dummies." NHTSA report. Documents the NATO/STANAG tibial injury threshold (~5.4 kN, approximately 7 G for an 80 kg person) 
and the 25% AIS 3+ injury risk at ~10 G. Used for the soft -tissue and joint failure thresholds.
- **Funk, J.R., Crandall, J.R., Tourret , L.J., et al. (2002)**  Ɯ "The axial injury tolerance of the human foot/ankle complex and the effect of Achilles tension." *Journal of Biomechanical 
Engineering* , 124(6):750ƛ757. Also presented at Stapp Car Crash Conference (46th). Reports calcaneus fracture thresholds with mean ~8 G, ran ge to 12.5 G. Basis for the > 12 G skeletal 
injury threshold.
- ** Yoganandan , N., Pintar, F.A., Boynton, M., et al. (1996)**  Ɯ "Dynamic axial tolerance of the human foot -ankle complex." *Stapp Car Crash Conference Proceedings* , 40:207ƛ218. 
Tibial plateau fracture threshold at ~10 × body weight. Supports the skeletal injury category.
- **Glaister, D.H. (1978)**  Ɯ Parachute landing fall (PLF) biomechanics. AGARD -AG-250. Stopping distances of 0.05 ƛ0.15 m for feet -first impacts on hard sur faces. Corroborates the 
d_stop range used in the tabletop G -force model.
- **ASTM F2291 -17** Ɯ "Standard Practice for Design of Amusement Rides and Devices." Provides duration -dependent acceleration limits for ride occup ants. Sustained positive vertical 
G limit of +2.5ƛ3.5 g for seated, restrained passengers. Informs the ramp G ceiling for standing bike riders, who are less prote cted than seated occupants



Mechanics

1. Kinematics : motion description Ɯ position, 

velocity, acceleration, trajectory (launch 

angle geometry, landing zone prediction), 

and earthwork profiling. 

2. Kinetics : force accounting Ɯwhere forces, 

mass, and energy matter: impact force at 

landing, g-loading on the rider, what 

happens when a trajectory goes wrong: 

crash biomechanics, collision forceƦ 

BASE -Bf v1: The ƠTool/sơ

Building, Assessment, and Simulation Explorer for bike 

features v1

core geometry and trajectory engine is 

kinematics . The risk and impact analysis layer 

is kinetics . The kinematic output (landing 

velocity, angle) feeds the kinetic analysis 

(impact force, injury risk).
10



11

https://xkcd.com/2585/

I've developed a novel propulsion system powered by loss of precision in unit conversion.

Your Objective : Get Home Safe, no headaches, with ~3 jump questions answered (maybe not settled)

My Objective : Minimize rounding errors, address n+3 jump related topicsƦand make 598 to 101-ish



MD, VA, NJ

AZ: Tucson and Flagstaff

CO: Edwards

CA: Del Mar, Livermore, Huntington Beach, 

Santa Ana, OceansideƦ

North Jersey, South New York

ƦSweden, Portugal? 12
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2019 International Trails Symposium
New York State Parks and American Trails

Advancing Trails Award  
for Ơsignificant contribution to the enhancement, 
promotion, and protection of trails in New Yorkơ

1995

2004

2009

2019
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BASE-BF V1
ALGORITHM AND COMPUTATION PIPELINE IS 
CONTINUOUS MATHEMATICS THROUGHOUT :                            

- Ordinary Differential Equations (ODEs) Ɯ ballistic flight, 

backward EFH surface integration

- Calculus Ɯ derivatives for Newton iteration in 

speed_to_land_at, tangent angles, impact geometry

- Real-valued functions Ɯ clothoid curvature, G -force profiles, 

exponential transition blends

- Euclidean geometry Ɯ arcs, circles, coordinate transforms, 

slope angles

16



PHILOSOPHIÆ NATURALIS PRINCIPIA MATHEMATICA

ISSAC NEWTON 1687 (339 YEARS AGO)

Law 1- When does motion change?  never, unless a net force acts

 momentum doesn't change without a causeƦinertia

Law 2 - F=ma or  F = Əp/Ət  or dp/dt): By how much?

 Momentum change on landing? ( Əp) Over what time interval? ( Ət)

Law 3 - action/reaction: Forces always come in pairs - momentum 

exchange is symmetric

Law 1: 

Å is a special case  of Law 2: F = 0, a = 0 ( constant velocity  (including zero))

Å defines the conditions under which Law 2 is even valid

Å In the absence  of force Ɯ motionlessness, or motion continues 

unchanged. THE BASELINE. 

Law 2 is the engine. Law 3 is the constraint on how forces can exist. 
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The physics of jump trajectory is literally the problem calculus was 
invented to solve. The no-drag case lets you forget you're doing 

calculus. The drag case won't let you forget.
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LAWS FOR THE F/LAWLESS

DETREMINISTICƦspeed at a lip is predictable and calculable: the accumulation of 

all the forces along the approach, determined by the vertical drop or slope 

geometry. The inclined plane sets the direction; the wheel minimizes energy loss 

getting to the lip.

Terrain either removes speed or fails to Ɯ gravity is always loading the system, 

and features are just speed management devices.

Phase 1 Ɯ the approach/run -in. The rider isn't being "pushed" Ɯtheyƞre moving because nothing has 
stopped them yet (Law 1). DH: gravity is the unbalanced force (Law 2)ƦDownhill riding is controlled 
falling on an inclined plane(simple machine 1) on wheels/axels(simple machine 2). Friction (tires, 
brakes, air drag) is the opposing force that makes it controlled

Phase 2  

Continuous physics/math at 
decoupled phases  

sequential forward pipeline or 
feedforward cascade
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Phase 2  Ɯ airborne. Where the First Law 

is most pure  

Once the rider leaves the lip, nothing acts 

horizontally on them (ignoring air drag). 

The horizontal component of their velocity 

stays nearly what it was at the lip Ɯthe 

entire flight (to lip height). 

The parabola is the rider continuing 

forward because nothing stopped them, 

BUT

Gravity simultaneously pulls them down

The shape of the arc is entirely 

determined by launch speed and angle : 

the foundation of deterministic jump 

geometry Ɯ you can calculate exactly 

where the rider will be at every point in 

the flight because the horizontal motion 

obeys the First Law .

LAWS FOR THE F/LAWLESS

SI202209090623_news -768x512-3111183422-mtb -mag-bernard -kerr -2022
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22 mph  or 36 km/h

13.12 ft 26.24 ft

13.12 ft

32.80 ft

6.56 ft

Crudely: 
why the landing should 
look ~like the takeoff

you can calculate exactly where the rider will be at every point 
in the flight because the horizontal motion obeys the First Law .
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Phase 3  Ɯ landing.  The First Law 
abruptly ends

A net external force Ɯ the ground 
reaction Ɯ acts/changes the state of 
motion - LAW 3

The Ơviolenceơ of that change are the 
impulse(force over time) and g -force

A well -designed landing slope applies 
stopping force gradually, in the direction 
of travel, so the change in momentum is 
spread over time (Law 2 coupled to Law 
3).  

A flat/table or knuckle landing is one 
where the ground applies a sudden 
perpendicular force Ɯ maximum violation 
of the rider's inertial state/minimum time.

S9B25_Day8_Action_Tomas Lemoine_JonnyClarke_Tomas  Lemoine Manual Lander copy_WEB.jpg

LAWS FOR THE F/LAWLESS
the angle of the resultant  motion vector is 
the angle of the surface relative to horizontal Vx

Vy (opposite)

Vx (adjacent)

ʻ

ʻ

tan( )̒ = y / x , and =̒ arctan (y / x)

T= o/a

going up, Vy is decreasing
Vy is 0 at the apex 

A matched slope to flight = 3rd -law normal 
force small because it aligns the surface 
with the velocity, so the same impulse is 
absorbed over a longer time Ɯ reducing 
peak force. Slope geometry = physical 
mechanism that reconciles both laws at 
once.

most v goes tangential (ride -away) 
very little goes normal (impact)
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ƠSlope equals coefficient of frictionơ or minimum slope = ~Crr
When Gravity = rolling resistance = the rider sits = mg·sin =̒ Crr·mg·cos ʻ

mg cancels, and for small angles sin ƺ̒ tan ƺ̒ ̒, so: ƺ̒ Crr

Phase 1 Ɯ the approach/run -in. The rider isn't being "pushed" Ɯ
theyƞre moving because nothing has stopped them yet (Law 1). DH: 
gravity is the unbalanced force (Law 2)ƦDownhill riding is controlled 
falling on an inclined plane(simple machine 1) on wheels/axels 
(simple machine 2). Friction (tires, brakes, air drag) is the opposing 
force that makes it controlled

Phase 1 
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DETREMINISTICƦspeed at a lip is predictable and calculable

Terrain either removes speed or fails to Ɯ gravity is always loading 

the system, and features are just speed management devices.

Gravity lines are conservation of energy problems.
Ὁ άὧ

Energy can be transformed from one form to another, but it 
cannot be created or destroyed.

KEi + PEi = KEf + PEf

Initial (Speed + Height) = Final (Speed + Height)

Derived from the 2nd law



LAWS FOR THE F/LAWLESS

Phase 1 Ɯ the approach/run -in. First Law state minus 
friction and air dragƦ(no brakes, no pedal strokes, Ơtrail 
speedơ)

Approximate constant velocity in a straight line. 

On a steep enough pitch gravity along the slope roughly* 
balances friction and drag. 

The rider isn't being "pushed" Ɯtheyƞre moving 
because nothing has stopped them yet (Law 1). DH: 
gravity is the unbalanced force (Law 2)ƦDownhill riding 
is controlled falling on an inclined plane(simple 
machine 1) on wheels/axels(simple machine 2). Friction 
(tires, brakes, air drag) is the opposing force that makes it 
controlled  

Speed at a lip is predictable and calculable: the 
accumulation of all the forces along the approach, largely 
determined by the vertical drop and slope geometry.

Terrain either removes speed or fails to Ɯ gravity is 
always loading the system, and features are just speed 
management devices.

24

F1: ~12 mph minimum
F2: ~11 mph minimum
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Gravity component (accelerating, down -slope): F_gravity = mg·sinʻ
Rolling resistance (decelerating, opposing motion): F_crr = Crr·mg·cosʻ
Net force along slope: F_net = mg·sin ƴ̒ Crr·mg·cos -̒-> F_net = mg(sin ƴ̒ Crr·cos )̒

Newton's 2nd law:  F_net = ma    So: ma = mg(sin ƴ̒ Crr·cos )̒ Divide both sides by m:  a = g(sin ƴ̒ Crr·cos )̒
Mass is gone.  

The acceleration is purely a function of gravity, slope angle, and Crr  Ɯ a 
heavier rider accelerates *identically* to a lighter one on the same slope (with 
the same Crr ).

Then speed at the bottom follows from kinematics: 
v = Ʒ(2aL) = Ʒ(2·g·L·(sinƴ̒ Crr·cos )̒) ƦL- slope Length

PE= KE
mgh = ½mv²
gh = ½v²
v = Ʒ(2gh)
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A 20 -inch bmx and a 29 DH rig will reach the bottom of a hill at the same timeƦ.same speed
(if same Crr, Ơnoơ wind, drag be damnedƦand on longer runs heavy riders will start to pull away, especially if windy)
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MAJOR Caveat : Any wind = mass is no longer an input to ignore. Aerodynamic drag does not cancel m. 
F_drag = ½· ·́Cd·A·v²  Divide by m to get acceleration: a_drag = F_drag/m = ½· ·́Cd·A·v² / m
Mass stays in the denominator. Heavier riders go faster on long descents, less decelerated by drag.  

A modest headwind can completely change the energy budget at the approach/run -in bottom speed. 
(crossover where drag force = rolling resistance = grade dependent (Ơdependsơ on wind, Crr , and mass)

F_drag = ½· ·́Cd·A·v_air² 
Where v_air = v_ground + v_wind (headwind) or v_ground ƴ v_wind (tailwind)

A 10 mph headwind at 20 mph ground speed = 30 mph drag calculation. Drag 
goes as v², a 50% increase in airspeed produces a 125% increase in drag 
force.

the no-drag case lets you forget you're doing calculus. The drag case won't let you.

Law 2 dh, Law 3 wind vs speed -- drag

KEi + PEi + W_nc = KEf + PEf
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Rider Wind
v ramp 
bottom

v at lip
v loss 
ramp 
climb

Hang Range at lip ht

90 lb Headwind 10.4 mph 2.9 mph 7.5 0.15s 0.5 ft

90 lb Calm 15.0 mph 9.1 mph 5.9 0.48s 5.2 ft

90 lb Tailwind 17.2 mph 11.6 mph 5.6 0.61s 8.4 ft

200 lb Headwind 12.2 mph 5.6 mph 6.6 0.29s 2.0 ft

200 lb Calm 15.7 mph 9.9 mph 5.8 0.52s 6.1 ft

200 lb Tailwind 17.2 mph 11.7 mph 5.5 0.61s 8.6 ft

200.9 ft running grade @ 7 %, 0 mph start, 35° lip 5.15 ft tall, wind +/ - 10 mph

Initial (Speed + Height) = Final (Speed + Height)

KEi + PEi + W_nc = KEf + PEf

W_nc = work done by non -conservative forces: W_drag + W_wind + W_friction + ... 

Headwinds hurt more  
than tail winds help

Headwind drag: (v + w)²

Tailwind drag: (v - w)²

8.6/0.5=17.2x



CORE DESIGN SAFETY PROBLEM ð DESIGNING FOR A DISTRIBUTION OF RIDERS,

BUT THE PHYSICS PULLS IN OPPOSITE DIRECTIONS AT THE EXTREMES.

Parameter Light rider+bike (90 lb) Rider+bike (200 lb)

Mass ~90 lb (rider + bike) ~200 lb (rider + bike)

Cd·A (frontal area) smaller (0.38 m²) τ ǎŎŀƭŜǎ ŀǎ Ƴчѷ ш larger (0.60 m²) τ ǎŎŀƭŜǎ ŀǎ Ƴчѷ ш

Crr same coefficient, less force same coefficient, more force

Speed from gravity identical (mass cancels) identical

Drag deceleration more τ CdA/mass ratio ~40% worse; headwind hits hardest less τ larger area but mass rises faster than area

The design envelope is bounded by the interaction of wind and mass, not by either alone τ and because light riders are 
disproportionately sensitive to wind, the worst-case scenario is always a light rider in a headwind.

design for wind exposure first, rider population second

Minimum range  Ҧ  ƭƛƎƘǘŜǎǘ ǊƛŘŜǊ ƛƴ ŀ ƘŜŀŘǿƛƴŘ Ґ knuckle position  (0.5 ft from lip)

Maximum range  Ҧ  ŀƴȅ ǊƛŘŜǊ ƛƴ ŀ ǘŀƛƭǿƛƴŘ Ґ landing zone terminus  (8.6 ft from lip)  τ  mass-independent, wind-driven

/Ř! ǎŎŀƭŜǎ ŀǎ Ƴчѷ ш τ ǎƻ ǘƘŜ ƭƛƎƘǘ ǊƛŘŜǊΩǎ ŘǊŀƎκƳŀǎǎ Ǌŀǘƛƻ ƛǎ Ϥпл҈ ǿƻǊǎŜ ǘƘŀƴ ǘƘŜ ƘŜŀǾȅ ǊƛŘŜǊΩǎΦ ²ƛƴŘ ŀƳǇƭƛŦƛŜǎ ǘƘƛǎΥ ŀ мл ƳǇƘ Ƙeadwind nearly eliminates the light 
ǊƛŘŜǊΩǎ ǊŀƴƎŜ όлΦр Ŧǘύ ǿƘƛƭŜ ǘƘŜ ƘŜŀǾȅ ǊƛŘŜǊ ǊŜǘŀƛƴǎ мΦф ŦǘΦ {ŀƳŜ ŦŜŀǘǳǊŜΣ ǎŀƳŜ ǿƛƴŘΣ ǾŜǊȅ ŘƛŦŦŜǊŜƴǘ ƻǳǘŎƻƳŜǎΧŜȄŀŎǘ ǇŜǊŎŜƴǘŀƎes depend on the assumed CdA values. 

wind interacts with  mass in a way that makes it the primary design constraint
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Rider Wind 10 mph
v ramp 
bottom

v at lip
v loss 
ramp 
climb

Hang Range at lip ht

90 lb Headwind 10.4 mph 2.9 mph 7.5 0.15s 0.5 ft

90 lb Calm 15.0 mph 9.1 mph 5.9 0.48s 5.2 ft

90 lb Tailwind 17.2 mph 11.6 mph 5.6 0.61s 8.4 ft

200 lb Headwind 12.2 mph 5.6 mph 6.6 0.29s 2.0 ft

200 lb Calm 15.7 mph 9.9 mph 5.8 0.52s 6.1 ft

200 lb Tailwind 17.2 mph 11.7 mph 5.5 0.61s 8.6 ft

200.9 ft running grade @ 7 %, 0 mph start
35° lip 5.15 ft tall

EASY PATH? Keep It SimpleƦThink about this^
1. know your winds, AND RUN -IN/APPROACH SPEEDS
2. shoot to avoid high wind sites or add wind breaks
3. align for minimal headwinds (pump tracks too!)
4. Tell your clients in writing andƦ? add signage? Windsock? Tubeman ?
5. Minimum range  Ҧ  ƭƛƎƘǘŜǎǘ ǊƛŘŜǊ ƛƴ ŀ ƘŜŀŘǿƛƴŘ Ґ knuckle position

Headwinds hurt more  
than tail winds help
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Prevailing Winds
WSW, 8-15 mph

Usually 11 AM-7PM

Sheep Hills,
Huntington Beach, CA
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https://xkcd.com/1608/
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Enough with 
the wind 
�D�O�U�H�D�G�\�«

"fuh-ged-uh-bow-dit"


