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## 6078404539 : MAJOR SPORTS SCIENCE
KEYWORD: Sepak Takraw, Half roll spike, Sunback spike, Vertical Ground Reaction Force, Knee range of
motion
Ratchaya Supalak : A COMPARISON OF LANDING PHASE BIOMECHANICAL DATA BETWEEN
HALF ROLL AND SUNBACK SPIKES IN FEMALE SEPAK TAKRAW PLAYERS. Advisor:

Nongnapas Charoenpanich, Ph.D.

Purpose: To compare the vertical ground reaction force and knee joint angles during landing

between half roll and sunback

Methods: Purposive sampling of eight female Thai national sepak takraw players; the average value
of age 25.63 + 6.02 years. Each subject was allowed to perform 5 repetitions per set of half roll and sunback spikes,
rested 10 minutes between sets, at Biomechanical laboratory with 9 high speed cameras and 1 force plate. The data

were analyzed by using mean, standard deviation the difference by using pair sample T-Test at p <.05.

Results

1. The average value of peak vertical ground reaction force of sunback showed significantly was

higher than that of half roll landing spikes at p < .05.

2. The average value of knee joint internal rotation of half roll showed significantly higher range

of motion than that of sunback landing spikes at p <.05.

Conclusion

Data from Vertical ground reaction force of sunback did not support our the hypothesis, because it
showed significantly higher than in the half roll landing spikes. The knee joint range of motion showed the sunback
spike had the range of knee extension more than that of half roll. Moreover, the internal rotation ranges of half roll
significantly higher than in the sunback spike. Therefore, the range of motion of knee joint may be directly effects on

vertical ground reaction force.

Field of Study: Sports Science Student's Signature ..........cocoeeveveeveennne

Academic Year: 2018 Advisor's Signature ..........c.coceverienenne.
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2. Vo1
a d
2.1 MeIMAMaA3U89UIU1 (Anatomy of the Human Knee Joint)
(Hamill & Knutzen, 1995)
9 1 Y] ' Y ! Y Y Y
101911520 UA28 dIUa18U8INTLYNAUY (Femur), SIUAUVYDINTLANHIIMU
(Tibia) Hagnszangnazindunidon (Patella) NAI9gUUTOIUMBTAVOINTZANAUY
a A g’/ 2 o o o a9 2 g 1 . .
(Femur) USNMNNTEANN 3 ¥UFURANUILUAIVOBUTUNIZYNDDU (Articular cartilage) AQW
! ) Yy A 9 . a9 9
agiazn181uToAqUAIYIB01UD (Synovial membrane) T¥HINAIVONIEYNNILYNAUVT LA
Y Y A R i Yy o R Py 2 o 9 A
NIZYNNUIMUI WHNUTDITDIV131519AA 190 C Fo30gNIaIuUBNIa AU UGN
[ a [] (] a < 1 1 901 [ 4 [
FIYAAUTINTZUNT NUUAITDIUT FIOATUANVLAUITIVDITD1U1 taz e iivasaudemi
= a 9J Bldda! t;l 9 T @ = 9 < = 9J 9 1 < 9 9 .
liindourde laadu uenvinlidomrdignaadledudado laun ou ladnii (Anterior
. . 3 Y o s . . 3 Yy Y .
Cruciate Ligament) Ul (Posterior Cruciate Ligament) o ludie 2.1du (Medial and
Y g < 4 ‘
Lateral Collateral Ligament) 118% Patella Tendon &1t uidundiutiioduainianiunszgn
) A9 ) Y 9 Y. . < v Ao 9 A o
gNaAzIINUMENATUNIIVDINT LANNUIAUY (Tibial tuberosity) BUINATUMTIMIINYIBYAT
UIIANPUNNINTE TR 0BT FIeTATDIU1 FIBNUANVIUAY FIANUUUAIVDITDIU N
= S X 9 Y @ dy
NNITIAVDUDUTAVD 4 1TY A9
= 2 { <
1. 19U lv 3919811 uen (Lateral Collateral Ligament) 1)1 Iasea$1aiudansanizain
Lateral femoral condyle 1lﬂ insert NY 490 fibular head N1 1¥ ‘ﬁhﬁ Tunis ﬂEN U Varus stress
31NANITINA lateral rotation VDA tibia 1V NYBNI0 521 35 DIAN
<
2. 19ulvddhedulu (Medial Collateral Ligament) tN1&310 medial aspect YD medial
femoral condyle MeeTUnad e insert 1 medial aspect U proximal tibial posterior medial
fibers Y04 ligament 11111117 1un51leaiumsina Vagus stress
< . . ) 2 e
3. 19 ludnii (Anterior Cruciate Ligament) 1n12 U502 111 1u09n529n tibia W11
9 [
‘lﬁ’ transverse ligament ﬁamﬁu‘lﬂmaﬁ’muuuazﬁ’mﬁm ll‘lJ insert N Lateral femoral condyle
i ndesinlildiAanisindeuveanszgn tibia lla1uniiiae femoral condyle 410
vunu 'l
I 1% . . . Q 1% .
4. mu“lm%'wm (Posterior Cruciate ngament) Lmzummﬁﬁuwawmmmﬂ tibia LaEN

Y 1 [
Tt uuu 11 insert AA11 11U medial femoral condyle ¥vThntleanu lailiinans
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IAAOUYDINTZQN tibia 1)1AIA0 femur wnaunu 11 Tasmwizilolinissoilszum 75-90
[ Y
94f11 11199910L0A posterior translation force UONUINUTIFIITINANITLNA Vagus stress Hag

Ay
Varur stress NUBLU1N

a 14 1
37U 4 uamsmeIniamaaivesdoni Usznou ldrenszanduat (Femur) nszgnwiius
< ]
(Tibia) wazdu luinihdemn (Anterior Cruciate ligament)

N Department of Orthopaedic Surgery, University of Pittsburgh (2011)

A v Y
2.2 msnaeulrivesvern
(Mua lanna, 2542)
A Y [ Y 9 A Aa o . . .. [
Wosnntorniutensuiunusianinisaauilad (modified hinge joint) 91NN1TIN
#1904 Articular surface 1 vorvuaden v 18 1u 3 5210 Ao
. . 4 4 A ,
1. Flexion/Extension tlumsaaeu lvanmaluwun saggital plane 39U frontal
. A 9 (] é’ 1o 1 9 Y 1 9 [
axis 09F1M5IAA0U I nitosed1e lsyuednunInsvesdoas Tnn a1voimionnuso
azTwnvg lamyualszanar 140 pee uavnsomieunumdeads Tnnag laanyuilszuia
120 93N
. . 3 A A a
2. Medial/lateral rotation 1Jumstnaeu lvinnaluuud transverse plane 59U
. . [ A A A g Y @
vertical axis M saou lannavu lditlu 2 anyay
A Y o a 2 a 49! 9 1
- m3naeu lnineldsiuiniale Funatuvazdoivi1e 90 o3r Lay
Y o 9 9 Yy 9 A 9 o YA
gz Innae 90 v tdrrudomudaiulursessnaiuuen M lvunis
. Y Y Y A
WYUNTZAN tibia 1919 1u lunazeonduuen msnaou v lunug

Y v Y
transverse plane H3Z1NA UYL NIVIIDTEHI19 0-90 DIAUNIUY T2LNT
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A A E ] 2 = A A '
AaoU 1M IMUNINY NI ININUUIUDT 90 B3A1 Loz lunsaiNgeLU
Y
111171 90 pamau lmsnyuueInszgn tibia 1x1ioend
d‘ [ o a 9 G [}
- msnaou InaTagon Tuaia azinaluszez 20 osmganieveINsMdea
INANTHUDONUBIVOIU1 F(58N 1 screw-home movement 13 DLNANTS
< 9y 4 4 Yy 1 Y a Y v Y
A0AYDIY1 HazIlolINI0YBIVINITADUAAN THY UG U T HYDITOI1
Aoudgvzane 1114 ¥ei3oni1 unlock o
AUnUeIMIINANM LAy UY0IY o1 Iaeda Tulia Ao
Y
- Condyles ¥9n35%@n femur N33 lait1nu Tae condyle n1va1uluen
ANNAUUN
- 31319904 condyles ¥9INTZYN tibial HIAIUD UV condyle BUTuIZIT
< 1 [ 1 o a 4
1@n1lo8 §3U condyle sUUBAABUILLY 11 1HIAAN5IAROUYDY femoral
] Y I a = 9 &
condyle suuan lalludasennonmunile
a < A = 1 < 9y =
- NANI9VDUDU collateral UAULNUNITLHIALUT 1BU collateral AU TUIZAY
g ] v y g v ¥ A
13902110U collateral NIATUUBN REUUNVZON N condyle HU 1ATDU
an'lllaon
. g 4 4
3. abduction/adduction tYun1stadou 1vintAalutug frontal plane 301
. oA e Y Y a A 1
saggital axis IN5UVINTZAN tibia lUnsmuuenmazanlu maluvazniigeszying o-

9
30 99AUNIUY

2.3 Arthokinematics of knee joint
M590LaZLgenIYT (Flexion/Extension) (Norkin & Levengie, 1992)
d’ a [ Q/ ' v oy . 1 a2 o ] 9
IUDNNNHITUHNTTEHIN femoral condyle N tibial condyle TineAnu vazea o

L % d' = Qa’
fix Gl,ﬁ)ﬂ’izf]ﬂ tibial 8gNUN 9¢UN1TNAY (Rolling) VDA femoral condyle 11Juu tibial condyle N3

waowlnaguiiernild nszgn femur mdeungalumednmdsld sufu

vazsai1 Tao fix 1¥n3z9n tibial U 910 0-25 836N femoral condyle pEnag
(Rolling) uunszgn tibial few dreemnisseuitudu e il femoral condyle iGN
QAN tibial condyle M151aABY THATIRATIAS femoral condyle dz1ian13nAL l1IE 1w

(posterior Rolling) wiounumstaou ldumih (Anterior sliding)
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Y
=<K A

S ' Y . T A A A a
Yziden Tae fix 1¥nszan tibial ognuN Manasu lviNNaTuAD femoral
Y 1
condyle 3ztAansnad 1Ui1aniin (Anterior Rolling)w¥ennunmsaen 11d1unaa (posterior

sliding)

i Anterior
\ roll

Posterio
glice

Motion of the femoral Motion of the femoral
condyles during flexion condyles during extension

gﬂﬁ 5 A9 Arthokinematics U8\ flexion/Extension
111 Norkin C,Levengie P. Joint structure and function. 4" Edition
(Norkin & Levengie, 1992)
< A 1
2.4 MIVIAUIVUDIVDIV
[ d' (Y ] A d' o Y d’ 1 a ] 9 = [
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I I Yy v = = ' a A o q ¥ & Yy 9 v
o3 (Femer) 10U ludnihagiunauvdoanin ussdanyungunsailioulvdvina’ld
uazanuiuasveual Atesnu lildnszgniidie (Tibia) @oulddranihldin wiedanyu
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Falau

e
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Q

FTAUN 2 DURNVIAVINTIU

o A <

9
SEAUN 3 DUANVIALENDONIINNUNITNA
o [ 3 Y 1<
NITUNANHULUDINITUIARULTULDU
I o
NMIVIARVILAY 1 grade 1 sprain (mild or first-degree)
< e a A = Y ' dal < 5
msmmi}mmuu%mmmmﬂﬂnﬂmdmﬂwmmuiummemmw
A Aa é’ < Y 1 I 1 o Y a = <
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. Y < 1A [ [ 9
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I o o
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o < =\ = o 9 < 1 P ~ . '
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< a o A A i a2 < = = 2 o
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Td11a1 2-3 darivevzavenguuIn Tonorzdinelinnuudansaiunsogasiugiied
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o 73 A < g Y A 3 = o
ﬁﬂmmau%mm%mmmuuazﬂszmmaﬂ%nmﬂszmm 4 IADUIDUIINIYTNY TR
] o
MIVIALVIEAY 3 grade 3 sprain (severe or third — degree)
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a3 2 Y a = v & Ay Yo I 1
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a 2 o q¥Y Y & = A = Ao g A A
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@ 2 . e o @ @ o 1 o & g 11 o d
uuﬂﬁu (instability) ﬂTﬁ3ﬂ]el']IﬂfJiJTﬂiJﬂﬂgﬁ}@QGWWﬂﬂWﬁﬂ']Fﬂ@]ﬂ%ﬂﬁﬁaWﬂllUUﬂﬂLlﬂWW@ﬂlﬂU

' . . = oy 2 X ' .
%8 (primary repair) Taudamsrdaairavuauuunlu (reconstruction)

= d A v
3. ‘U'Jﬂﬁﬂ‘lﬁ'ﬂi!!azﬂ'ﬁlﬂﬁi’)‘lﬂfl"i?i‘lﬂﬂ‘lﬂ
J @ a A
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49

{ _a J ! ! aaa L a
aouil 2 Insizhaundes aamdsuvinasgivvewsalfidnanniugegalumnisazas

o
1A o v

gnulumvhagnazndeuvunssseutazuuudunun fszauanuiiedngmaada .05

U

A A ' = v ana X
AN 3 UAAIAURNAY LA TIUVIIUUUNINTITU (X +S.D)) ﬂJﬂQLLSQﬂgﬂimmﬂwuqmﬂ

v Y v
Tunnne vazasginulunivhagnagnienuunsssouuazuuudunn

auls Half-Roll Sunback t p-value
X S.D. X S.D.
Peak VGRF 22.70 5.17 40.90 8.21 -5.09 .001*
(N/kg.)
*p<.05

] v v Y
2103199 3 NUNAURRBLAL IUTEUVUINATTIUVBTI s NN UgIgalu
2 |dy 1 9 é L7 1
uu’mwmzENqwucluvn‘i/\hﬂgﬂmﬂf.imm‘lmiﬁ’é]‘uvmﬂ‘u 2270 £5.17 N/kg. LLazalu‘I/lW\hﬂQﬂ
] 2
Glgﬂ%}’ﬁlllﬂﬂcﬁullﬂﬂlﬂ'lﬂﬂ 40.90 + 8.21 N/kg. TﬂﬂmmaEJGUENL!:JQﬂgﬂiﬂﬁiﬂﬁi&@ﬂqﬂu
A & ' 9 & " " 9 o
uumwmzmqqumV\hﬂgﬂmﬂziElummﬁi@‘]JL!,ﬁmﬂm’aﬂﬂ’mmegﬂmﬂimmucﬁu

l
A o 3 aad

HUABY NN AN NADANTZAY .05

g



50

¥

d‘ 1 ~ 1 ~ v 9 1 1 A
TN 4 LAAIAURNAY LA TIUVIIUUUNINTI U (X +S.D.) VDINUUNUDLVIVUSAIGFNU

TunhagnaznieuuuasesouuazuuusuLUA

Knee Angle (°) Half-Roll Sunback t p-value
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