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Characteristics of motion of the overhand pass in beach volleyball:

focusing a technique of deep dish

Ryota Nawata®, Yasumitsu Ishii® and Akira Maeda®

Abstract

The purpose of this study is to identify the characteristics of the overhand pass in beach volleyball (BVB) by
comparing it with the overhand pass in volleyball (VB). The following results were obtained :

(1) In the pull phase, wrist dorsiflexion occurred in VB. On the other hand, in BVB, the elbow was bent in addition
to the wrist dorsiflexion. This finding suggests that there is a difference in the buffer action of the elbow between VB

and BVB.

(2) In the push phase, the maximum angular velocities of knee and ankle joints were not during VB but during
BVB. This finding suggests a timing difference in lower extension between VB and BVB. And, the largest angular
velocity of the upper limbs was seen in the wrist during VB, whereas it was seen in the elbow during BVB. This
suggests the segment of the body that accelerates the ball in VB is different from that in BVB. Besides, the timing for
extending the upper and lower limbs differs in VB but is comparatively near in BVB.

These results suggest that the characteristics of BVB involve the buffer action of the ball with the elbow in addition
to that with the wrist, and the acceleration of the ball with the knee and ankle and the simultaneous elbow extension.

Key words: toss, handling, buffer action, acceleration action
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Fig. 1 Experimental setup.
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Fig. 2 Definition of joint angle.
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Fig. 3 Definition of preparatory, pull and push phase.
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Table 1 IZM & AFICHBT 2R —I)L YU U — AR D%
e, BEEE, REAEBIUSREmORMEZRL
bDTHD. HHEHIIBVBRED S HBVBSHIT
HERTEHERITEKN /2. B EEZIZBVBEED TN
VBRMFICHNTHERICREN O 2. EH AT SR

tCHEAZRD 5N ho 7. HEfFHRTmIEBVBS&
DT IMVBRIFICH R THRICE > 2. 5 REHE
[EBVB RO SN VBRI THRICEN O 2.
MR M S THEEIZRD s Naho 7z

2. BBRELEBLUVERELDIRERE

Fig. 4 l3MG I BT 2 HEHE.LEB X PH KRR
DOMEREDOELZRLZDBDTHD. VBERATIE
Wl R S RmE THERELI EARLTED,
SIAF R CHARELORERENRK Lo 7. BVB
ST, BARELIYERRE CTIRZR <, SR
2SR/ TCEALTHO, MHHE T
SARELORERENRRKEES T2,

Table 1 Projection height, velocity and angle at ball release and time of
preparatory, pull and push phase during VB and BVB.

VB BVB Difference
Projection height (m) 22+ 2.1+ 0.1 VB > BVB*
Projection velocity (m/s) 5.8+ 7.2+ 0.2 VB < BVB**
Projection angle (degree) 63.1+ 69.6+ 2.2 N.S.
Preparatory phase (ms) 126.7+44.2 32.0+55.3 VB > BVB*
Pull phase (ms) 50.7£12.6 80.0£12.9 VB < BVB**
Push phase (ms) 68.0£15.0 80.0E 8.8 N.S.

*p<0.05, **p<0.01, N.S.: No Significant
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Fig. 4 Height and velocity of center of mass during VB and BVB.
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Fig. 5 Vertical ground reaction force Front leg, Rear leg and Both legs during VB and BVB.
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Fig. 6 Angle of upper and lower limbs during VB and BVB.

ST /A 5 51 RE TR LT, #HR
THEL T, FREAEImSA & & %R S
HRHE X THEIBL T, Ao REEIImEE &
Wl fRmmn S HHEmE THEL TWiz., —F, %l
DIRBAEII MM & BRI RN o 7.’ SR D

EBE T K OV BAEIIE, VB &k Tl i 7 H 2 S #
HR T £ THES X OEEL TWwizh, BVBEAET
VEHEG BT Tl 28 b2 7e <, IR S R S
THEBIVERL T,

Table2 [ZM &M IC BT 254 JHHEH O LB X OT

Table 2 Angular displacement of upper and lower limbs on pull
phase during VB and BVB.

VB BVB Difference
Wrist -15.9+11.1 -24.615.7 N.S.
Elbow 115+ 8.1 -10.6£7.7 VB > BVB**
Shoulder 50+ 3.1 2.2+3.6 N.S.
E Hip 1.9+ 2.2 3.9%6.2 N.S.
F. Knee 25+ 3.2 13.1+6.6 VB < BVB*
F. Ankle 14+ 1.8 4.3+3.5 N.S.
R. Hip 21+ 2.5 3.6+6.1 N.S.
R. Knee 2.7+ 3.5 12.4+4.6 VB < BVB*
R. Ankle 20+ 2.2 8.6t6.9 N.S.

*$<0.05, **p<0.01, N.S.: No Significant, E : Front, R.: Rear
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OB AEDOEEZRLIZBDTHS. NEE B 5. ERBLUVOTEROBEARE
KOV & B I D IRBY i3 BVB & D 5 78 VB S R1C Fig. 7 {3 Wi G- 1T B 2 L3 K OTF i o Be i £

XTHEERICKREN 7. £z, Table3 IS4 EOE{ERLEZSDTHS. FHE, MEFGBIU
B 2RO BB X OF OB E 02 L E JRBEIC BT B, RS K OE i O ik A EE
ZRLEDBDTHS. B, THBIHEIS K ORI &% i, W&t EBIMHBRICBWTEL Tz B
D IERE T3 & Ve BT BVB & O 5 3 VB G441 JRBEETIC BT 2 MR DR MAEEL, WM& B
ERTHEICKRENS . R TAHEL TW . il & S O REBE TP K U2 B &

Table 3 Angular displacement of upper and lower limbs on push
phase during VB and BVB.

VB BVB Difference
Wrist 27.1+11.1 34.9+10.8 N.S.
Elbow 25.1+ 8.1 499+ 6.6 VB < BVB***
Shoulder 7.2+ 3.1 14.5+ 6.0 VB < BVB**
E Hip 39+ 2.2 5.8+ 8.5 N.S.
F. Knee 6.6+ 3.2 171+ 4.2 VB < BVB**
E Ankle 28+t 1.8 14.4+ 8.9 VB < BVB*
R. Hip 1.1+ 25 28+ 7.2 N.S.
R. Knee 5.0% 3.5 16.6t 6.6 VB < BVB**
R. Ankle 6.2+ 2.2 18.7+ 5.2 VB < BVB**

*$<0.05, **p<0.01, ***p<0.001, N.S.: No Significant, F : Front, R.: Rear
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Fig. 7 Angular velocity of upper and lower limbs during VB and BVB.
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Table 4 1ZMGMHIC BT 5 BB X O T OB A
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DIEMVBRFICHRTHERICKRE N2 £,
Fig. 8 13 M &2 BT % L ik o BE & 4 )3 D i KAl %2
RUIEBDTHD. FINTHIERT S &, RERARE
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HECIINBEEITH - /2.
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HZLZEZHMNEL. 20D, THRBIU LD
Hifg B K OB A HEICER U THREEL /2. 2 D
R, SINREICET DN OEENR S > Tz,

T/, BESHOREBIOEESOREDY 1 I
MERSTWE Z2T, FEBXOTFRKICIBITS
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1. R—ILOBEHEICDONT

Table LIZ/R L7280, BIfF RO R HIZBVB &
DHEMVBEHFITHNTHRICEN > 2. ZHUIR—
IV DFEEENEICBNT, FHTESIER R—Ilzek
SHREFT2EVWDI T4 —T T 1 v 2 DNENEE
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Table 4 Peak angular velocity of upper and lower limbs during

VB and BVB.

VB BVB Difference
Wrist 715.6+164.3 653.9+201.7 N.S.
Elbow 504.9+135.5 791.1+112.3 VB < BVB**
Shoulder 169.8+ 55.6 246.3+ 77.0 VB < BVB**
E Hip 84.5+ 42.8 145.6+ 60.9 N.S.
E Knee 147.8+ 45.8 253.0+ 38.5 VB < BVB**
E. Ankle 754+ 41.7 239.0+ 74.2 VB < BVB**
R. Hip 36.3+ 24.3 54.0+ 424 N.S.
R. Knee 122.9+ 58.6 251.4+104.1 VB < BVB*
R. Ankle 148.7+ 42.7 339.7+ 54.0 VB < BVB***

*$<0.05, **p<0.01, ***p<0.001,
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Fig. 8 Maximum angular velocity of upper limbs during VB and BVB.

#<0.05, **p<0.01, ***<0.001
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