ISSN : 0974 - 7435 Volume 10 I ssue 3

LioSechn o/oyy

A Indian Yournal

—====> FyLL PAPER

BTAIJ, 10(3), 2014 [463-467]

Snowboard U ski resort flight height and flipping technique
dynamical analysis

YaTing Gu
I ngtitute of Physical Education, PingDingShan Univer sity, PingDingShan 467000, Henan, (CHINA)

ABSTRACT KEYWORDS
Dan Ban Hua X ue English word is Snowboard, the sportisbornin America Snowboard,;
in 1960s, itscauseisrelated to surf riding. Sinceit wasintroduced in China Conservation of energy;
since 2003, by long-term training and groping, Chinahas achieved certain Flight height;
performancein the event, at present it also is Chineserel ative advantageous U ski resort.

snow sport. Among them, takeoff height isthe key to flight phase, motions
difficulties, motion quality as well as fluency in the air decides athletes’
performances and also competitions final results. The paper, by proper
hypothesis, smplified models, according to principle of conservation of
energy, it analyzes and solves dynamics and sport state to athletes, gets
flight height differential equation, and analyzes each factor influences on
flight height. From the perspective of objective theory, it discusses
increasing flight height method, and gets technique how to increase flight

height.

INTRODUCTION

Snowboardisvery popular in Europeand America,
whichiswell received by skiers. The sport, isfull of
risksand stimulation, during the sport, it accompanies
with musicand full of passion. Athletes, withthehel p of
apieceof snowboardtool in U court, accordingtorules
requirements, they go through gpproaching, going down,
taking off, falling back four segmentsback and forth,
findly dip off thetrack, giving performance by motion
exhibition whenflying, continuousfulfill 5to 8 mations
Chinaaccording to northeast unique environment ad-
vantageintroduces snowboard into domestic sincethe
beginning of the century and developsit rapidly, which
achieved excellent performancein Olympic Winter
Games. But comparingwithforeignfirst classplayers,
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Chineseahletesstill have certaingap, especidlyinhigh
difficulty motionsthey il fall behind opponents.

For U court ski motionstechnical anays's, previ-
ous people have made many researches, which pro-
videstheoreticd basisfor Chineseathletestrainingand
a so opentheway for thelater researching. Xiao Ning-
Ning etc. makesresearch ontechnica motionsfestures,
they analyzed and researched on technical motions
completion skillsfrom the perspective of biomechanics
by documentsinvestigation, on-steinspection compari-
son, and proposed constant improving technical diffi-
culty isthekey towin. Liu Jin-Le etc. adopted videos,
observation and expert interview collecting lotsof in-
formation when researching motionscompletion ability
and behaviors. High difficulty motion completion suc-
cessrateobjectivelyisupto flight speed and height so
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on; itsubjectively isclosaly related to athletes’ physical
and psychological quality. Liu Shi etc. maderesearch
on snowboard U court technica theory devel opment,
and found Chinese sports postures have unique advan-
tagesinthe sport. Wu Feng-Yu put emphasisresearch
ontechnical motionsand system rel ations, made deeply
research from physica qudity indicators, and maderea:
sonable suggestions. Li Xiao-Dong etc.by difficulty
motionstechnica elementsanalysisand researching,
they got techniques’ key points that key technical fac-
torswereincreasing ski gpeed, improving flight height,
increasing difficulty coefficient. Aboveresearch mostly
researches motion features by starting from expert in-
terviewing, experiencesand comparison angles. It gets
flight heightisvery criticdl.

Starting fromtheoreticd angle, exploreand research
develop snowboard U court techniquesisthefunda-
mentd direct and effective method, it can provide pow-
erful evidencefor athletes’ training, equipment’s install-
ing and motionstechniques. The paper carries out ki-
nematic and mechanical analysisand research flight
height influencesin athletes’ sport process, in the hope
of providing theoretical guidingfor athletes’ completing
high difficulty motions.

AFTERFLYINGCORRELATION TECH-
NIQUESINFLUENCE FACTORSANALYSIS

U ski resort, as the name suggestsitscourt isU
groove. Athletesenter into U groove by ski-jump ramp,
fdlsat certaninitid peed, inthetrack after skiing with
thehelp of track drop and existinginitia speed takeoff,
fliesout of track and compl etestechnica motionsinthe
ar. Every place court parametersaredifferent, they have
length, slope, depth aswell aswidth (compose of two
sides’ semi-circle radius and track bottom wide flat)
differences, takes Vancouver Olympic Winter Games
asan example, track sizesis 160m long, 18m wide,
6.7m deep and average slopeis 18°,as following Fig-
urel.

Flight height: it refersafter athletestaking off, the
maximum vertica distancefromtrack edgeintheair.
Hangtime: it refersathletes’ takeoff leave track edge to
falingintotrack timethat ishangtimeintheair. Hlight
hel ght decideshang time, and hangtimemainly decides
ar difficulty motionscompletion qudity. Athletesin sport
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Figurel: U court skiing proéess

process speed can decomposeinto cross section plane
vertical planeandlongitudina section horizonta pard-
lel totrack direction movement. Inthefollowing, it only
discusses cross section planevertical speed and ssim-
plified analyssdynamica modd. Atfirst, it makeshy-
pothesisasfollowing: 1ignoreair res sanceinfluences,
2. Track issemi-circletype, 3nofaultsin sport.

Forceanalysis

Asfollowing Figure2, athleteintracksany pointA,
it makesforceanaysisof track athletesin crosssection

asFigure2 show. Among them, F_ representsathletes
suffered centripetal force, F, representsathletes suf-
fered support force, F; represents athletes suffered

frictionresistance, mgsing representsgravity com-
ponent force, Mg representsathl etes’ gravity. As Fig-
ure2 shows:

mgsin &« L ]
Figure2: Track section schematic diagram

Calculateflight height

Ignoring ahletes’ subjectively themselves acting, just
sartsfrom puretheory objective conditions, according
to energy conservation, itisclear that:

1
> mvZ =mgh )
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It getsflight height: 2 _
, s _ u(M0=%: | 51gsine) ®)
_vi 5 de
29 @ Theequation solution:

Amongthem, v, representsathletespeed when fly-
ing, h representsmaximum flight height, m represents
athletemass, g representsgravity accel erated speed.

Enter into track to next adjacent flight, according
to energy conservation, it getsequation asfollowing:

1 1
Emvé—ES=§mvf ©)

Then:

he mv3 — 2E,

2mg 4

Amongthem, E, representsfrictionforceactingin

process, Vv, representsathlete speed when enteringinto
track. Initiad speed decideshighflight, andfrictionforce
hindersflight height. Thereupon, thekey tohighflightis
the solution of frictionforce acting, friction forceacting
getssmadller, itsflight height will increase.

Adopt differential calculusto solvefrictionforce
acting, itsandysisprocessgraphicisasFigure2 shows.
Athletemovesto any angleg position, takesanglein-
finitesmd dg , thenarclengthinfinitesmd isydg , infig-
ureathleteismoving dockwise. Further infinitesmal arc

lengthacting:
dE, = pF, (0)rde )
By aboveforceanaysis, A point athleteforcein
verticd movement direction:
2
F,(0) = % + mgsin® ©)

r

Among them, F, (6) represents athlete to tract

positive pressure, isfunction about g ; v, represents

speed sizewhen athleteat angleg .

When athlete just entersinto track and the state
formsangle g with track, apply kinetic energy theo-
rem, it solves.

%mvé—%mvé:mgrsine—ES @

By (5) (6) (7), it gets E regarding ¢ differential
equation:

: 2
2usm94u;:ose+m\2/0) +C ©

Amongthem, e isnatural logarithm; & represents
snowboard and snow surfacefriction coefficient (0.03-
0.05); cisarbitrary constant. The solutionisdifferen-
tial equation (8) genera solution. Fromrealistic condi-

E,=e?® Gmgpr

tion, itisclear when ¢ is0, positivepressure F (0) is

0, at thistimefriction force acting E, isequal to 0,

according to the condition, it solvesdifferential equa-
tiongenerd solutionis:

2usin@—cos® mv3
+ )
1+ 4p? 2
Aboveresultisrédative complicated that not ben-
eficia tofactor andysis, dueto u vaueissmaller, its
sguarevalue can beignored, and then above result fur-
ther smplified that isapproximately equal to:

E,=e*’ Gmgpr (10)

2
mv g

2l W

Input result (11) to formula(4), it getsfinal result,
flightheightis:

E. =e*'[3mgur @usin®-cosh) +

he v3 —2e*[6gur @usin®—cose) + v3]
g

Aboveresultisflight height computationa formula,
fromformula(12), it can obviousobserveflight height
influencefactors. Increase going downinitia speed can
obviousimproveflight height, and reducefriction coef-
ficient canasoincreaseflight height, and canincrease
next going down initial speed, which also affects next
motion. Therefore, inthefollowingit will anayzefric-
tion coefficient reduction method.

Friction factorsanalysis

(12)

Step on snowboard can dideinthe snow surface;
such principleisdueto snow suffered pressureincress-
ing, its melting point decreases, under people and
snowboard pressure, snow under snowboard meltsin-
stantaneously, formsinto aliquid film that exists be-
tween snow surface and snowboard, formsinto [ubri-
cation that |et snowboard can slide. Therefore, pres-
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sureincreasein acertain range, thelubrication effects
will get better, it can reducefriction coefficient so that
increeseflight height.

As above Figure 3 shows, solidus line and tem-
peraturerdationadmoginsraght lineand dopeisnega
tive, which represents pressureincreases, ice melting
pointswill reduce. G point isicemeting point tempera-
ture under normal atmospheric pressurethat iszero
degrees centigrade. From the perspective of thermo-
dynamics, it canmakesmpleexplanationonitas: ice
metsinto water, volumediminishes, externa pressure
getshigger, externd acting getsmorewhenicemdting,
ice inner energy increases more, ice will more easy
mdting. But reductionrangeisnot big, roughly increase
oneamospheric pressure, icemelting point will reduce
0.0075°C.
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Figure3: Water threephases’ diagram

When snowboard areais s, athlete and equipped
masstotal gravity isG , assumethat snowboard ground
isplane, and then snow surface suffered pressureis:
e

S

Reducefriction coefficient problemwill convertinto
how to increase pressure problem, from aboveformula,
itisclear that reduce snowboard to ground contact area,
andincreasetota weight inlimited rangewill hdpful for
pressureincreasing, reducing friction coefficient, and
increasingflight height.

SOMERSAULT MOVEMENT ANALY SES

When athleteleavestrack, at that moment dueto
height y cannot ignore, head and step speed isdiffer-
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ent, sport speed isgenerated dueto athlete body twist
intheair, for thetwist degree, we can use body rotated
angle ¢¢ tomeasure. Assume peoplegravity center lies
inthehdf height position,

Then athletegravity center angular speed:

we=_voL
=

Informula: v,, isathletehimsdf averagespeed when

(13)

flying.
Head speed:

Vhea=W* (r-H;) (14)
Foot speed:

Vigor=Wr (15)

After flyingfoot speedisquicker than head speed,
set head static moment, foot relative head speedis.

2,
AV=Vioo—Vhea=W H= o
of 1 (16)
H
Relativeto head angular speedis:
A
W= a7
Hight timeisapproximeately:
Vo1
t=—2
g (18)

Then in case people not acting after flight, rota-
tiond angleis:
a=wt= (foO'}')g (19)

To specid track that 1 iscongtant, in order to gen-
eratelarger body twist, athlete can adopt bending knees
or stooping and other motionsto reduce 4 andin-
crease body rotational angle¢y . Athleteheightiscon-
stant, whenisfixed, it can reduceflight moment track
curvatureradiusto increasetwist degree. Meanwhile
athlete can a so increase somersault angleby not exert-
inghisownwaist.

CONCLUSIONS

This paper makesfurther analysis by mechanics,
kinematics and energy conservation aspects to
snowboard U track technical motions, from observ-
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abletheoretical perspective, it excavatesflight andflips
influencefactors. For smplified mode ca culating and
easi er to ana yze movement process, the paper makes
some hypothesis so as to ignore unnecessary factor
conditions. By research, it finds out athletesmaximum
limitsgenerated “vertical somersault” condition is when
increasinggoingdowninitia speed, it canincreaseflight
height; adopt well techniques snowboard to reducefric-
tion coefficient, reducefrictionforceacting, it canin-
creaseflight height; limited increaseweight canincresse
vertical flight height; reduce snowboard and snow sur-
face contact areacan increaseflight height; lower height
athlete hasan advantage when making somersault mo-
tions. Athletes can adopt bending knees or stooping
motion to increase body somersault angle.
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