-

CHINA SPORT SCIENCE

SCEHRE:1000-677X(2021)12-0062-07

20214 (£41%) £1287
Vol. 41,No.12,62-68,2021

DOI:10.16469/j.cs5.202112007

DR i3 2 GLHITRIEL BRI 3 B DIk 5

B!, Rl T2, 1EA°

(1. b EF A%, dLog 100084; 2. BHA¥ KE¥K, )& J7 M 510632;
3. MAEEE¥R, LA WL 210014)

H BB RARFEBENRFRBIIARS T RRA DL 20508 ) 36| 4k R 2 AR B R R
Fr ik R AR IFIR R EMN FRAR — R E R B D GBS s fe 8 ) 3069 D) %k 5 AT A st AT AR it sk, 4R R
Microsoft excel 2016 2R 3¢ H yE ik AT AT 5 AT, SR A N £ Z KM 17.1%~37.1% BW 8§ L7 §i #7 2 5~20 m
89 25 3 3B BRI B A AR AR AL 1 5 KR 10%~17.1% BW L7 i 7742 30~40 m % 3 3B & k3L & 7 b 09 Am ik A
F o 2) RN 8.6%~10% BW 81 77 51 47 .86.4%~99.1% V, B F ik A2 20~40 m & 3| 35 & k4T &5 FmF e R Z K ik
FBAM T s H KA T K0 8.6% BW B /1 A #7,99.1%~102% V,, B /1 ik A= 20 m % 5| 38 & K42 & Fm A&
KRFEARS . 3)FIRTE RIS T R4 4 2.9% BW . % 3 35 3 4 40~45 m, A2 R FL A R AT A 9%~
11.4% BW % T SE & 4 30~50 m, %3 w2 An B ) 260| 4h JE B R AL 30, A ik 36 B e ik S8 1 7 &1 B
R R MBERRNENBEAERE R, 2% R EW 2 HE 1) 38408 ) 369 %452 758 K42 60 m A= 100 m # AR

BLEHBREFETRREGEIZRAZ—,
KR 1A 2 8 ) S0 BV IR AT
HhE 52K S:G808.1 XERARIRAD : A

BEL 3 B I 25 (RST) 1 Bl 73 B 25 (AST ) 2 12 iy 3 JiE
e W FH B AR k2 — W s ERE 50 5
el B S ORI e R B B O R 0T (2 H L AF
2015 ; Murray et al., 2005) , 7] DL 25 # 28 (LA R Gt ok Bk
4 70 A 08, 7 A T IR N L 48 B RE ) o B B
A LA R IRy A A R B 1] i 9K sh B
THE J7 5 BHL Iy v Y 2 BEL S AT B i S Sl B B o g
735 B 77 # T LR TR g5 oK B B B AP WA % A g R i
(Z AL A, 2015) i RH I RE )

24 I 2 5 B b B S 5 B E AR B O
1 B34 By L b RS (Alcaraz et al., 2008, 2018
Clark et al., 2010) , fHHR A7 15 G4 56 B AN By 42t Al 119 B o
HBH Jy B 6 A W) A AN () 03 A 5T AS () B 2 R A
AN TR RS 08 0 3l 9 FEL AR, — B 10%~120% H B 1A &
(BW) (Alcaraz et al., 2018; Hichs, 2017; Kawamori et al.,
2014 ; Martinez et al., 2014 ; Petrakos et al., 2016) , i K1
BEL 3 67 fiif 2= S Biz 2l 53K T i i el B 1 AR LR Ok
T A TR 0 A R B R T 4 1 TR, AR TR v
g i R ORT 4R I 8 19 JE B 4% R (Bachero et al., 2014;
Lockie et al., 2003 ; Slawinski et al., 2008 ; Zafeiridis et al.,
62

2005) . Bh 7y B 25 T B E A R kM A2 5] R R o
£ % (Bret et al., 2002; Clark et al., 2009) , B 77 17 faf #H %f
Gi— R T M RHE A B — A 30~ 5° (£ A 5T 4,
2015) o Hh oy e B IR 3 O 5 5% ~ 10% fie K
(V) » L[V A7 7E 670 i 58 8 S ) s A 1 o) B, 4 18 g
Y5 2]k — 5 e, AT R 2 S BUS 2 B L BROC IR
3 B 18 K, o b BE B 3G B 22 ] Sl e IR R ) Bl T b
T, IR TE A 11 B B AR 25 K O 38 i g O R 8 LY
12 B 4545 WE % (Clark et al., 2009; Ebben, 2008) . I 4h,
5T BEL 7 B R Bl J BN 2RI 58 22 Ol — IROK T R B LK
Ao T BURF 5T, 8657 41 % i 7K OF- 4 B052 3h B R G R B
LRI B ) B I T TR 5

Fs HEA: 2021-08-26; fEITHHEA: 2021-10-11

BEEWH: AFEWASGESRIAI RIS (19YTA890039) ;s K
BRIz TR H IR N2 A AR s B 43 (202 1 AR B RHE I
EERHERSS (T12021002) ; e @ A EEARMIR L 55 2 75
$£4:(20211018).

FE—EEREN: PHA(1993-) 2, EELE L5 AE , BT
A AR E 512, E-mail : pengqiuyande@163.com,

HEEIMEERN: HEE1964-), &0, H0Z WA TR A 0, 322
WFFE I 10 AR B SN2 G D4R 5125, E-mail:
944415231(@qq.com,



WA, e UTERIMIS B B IR R EE D R B I BN 2R

H R BE % 1080Sprint (Hicks, 2017) B 1 B 71 % & 4t
PEYIN 2 v i 38 K, ] L S5 3670 A 56 B 11800 A 42 ol Jee KRR
A=l R L MR AP OR G | R R RPN R N (RS I |
D75 5 52 2 B, 7E 3T 2 4R Ik, 32 1T 1080Sprint il 25
BT — @ M 2 (EE A 55,2019) o 38 5 %] 75 000 S B
J1 AN BY ) BN SR A MR B, DL K SR 2 Bh L
B0 7 BN IS B 5T

1 HMRMKS5HFE
1.1 R

DAFR 75 e 5 3h B R TR (B 173 m, AR
70 kg, 60 m di 47 5. 4% 6.42 s, 100 m fi% 4 . 4% 9.83 5) 2018
FE 2 BH 7 0 R Bly g BN 5 3 22 HE L R T R E I ZRBCR:
RBRFERT G o 5 DA G AH H AL, SRR 2018 TEFEAE 60 m
100 m I H A T E RIS
1.2 BEF %
12,1 BREZE K%

R R IC SR I AR 2018 8 7% (B[] 5 2 2 2017 4F 10
5 H—20184F 11 JJ 11 H ) %54 1080Sprint YIl 25 5 4t (i 4L )
149 BEL 2 B R 1y 07 1 2 HE 5 A A R L 10 Sk BHL 7 RN
Bl 77 B 25 >0 BE B YR 2D A8 A SRR Bl I R )
BB AN ANBE B . IR b, 1080Sprint S TR B M
2S5 10 m AL K 5K % TR 43 0 B ) 28 A E 7E IR
B M2 T 0.50~0.60 m &b, I35 B 4 6 iy sk (& 1) .
Rzl B AL fS AR 5 T4 L A8 TRk b o s AL, T I
AL E 5 MR 25, B AR S S e gk S Al AT
PRUEI L A% A 19— B0 o 3 sk AR 3 2328 2 45 A i

BE B R A

El1 1080 FEA B I Z RS
Figure 1. 1080 Resisted Sprint and Assisted Sprint Training System
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Table 2 Speed Training Intensity of Su Bingtian in 2018 Season

JEH/m  BE/s RIS

105% 102% 98% 95% 92% 90% 85% 80% 75% 70% 65% 60%

400 44.15 45.04 46.36 47.68 48.57 50.78 52.98 55.19 57.40 59.61 61.81
300 32.05 30.45 31.41 32.69 33.65 34.61 35.26 36.86 38.46 40.06 41.67 43.27 44.87
250 26.71 25.37 26.17 27.24 28.04 28.85 29.38 30.71 32.05 33.39 34.72 36.06 37.39
200 19.95 18.95 19.55 20.35 20.95 21.54 21.94 22.94 23.94 24.94 25.93 26.93 27.93
150 1491 14.17 14.62 15.21 15.66 16.11 16.40 17.15 17.90 18.64 19.39 20.13 20.88
120 11.93 11.33 11.69 12.17 12.53 12.89 13.12 13.72 14.32 14.91 15.51 16.11 16.70
100 9.88 9.38 9.68 10.08 10.37 10.67 10.87 11.36 11.85 12.35 12.84 13.34 13.83
90 8.89 8.45 8.71 9.07 9.34 9.60 9.78 10.22 10.67 11.11 11.56 12.00 12.45
80 7.90 7.51 7.74 8.06 8.30 8.53 8.69 9.09 9.48 9.88 10.27 10.67 11.06
75 7.41 7.04 7.26 7.56 7.78 8.00 8.15 8.52 8.89 9.26 9.63 10.00 10.37
70 6.91 6.57 6.78 7.05 7.26 7.47 7.61 7.95 8.30 8.64 8.99 9.34 9.68
60 6.43 6.10 6.30 6.55 6.75 6.94 7.07 7.39 7.71 8.03 8.35 8.67 9.00
55 5.89 5.60 5.77 6.01 6.18 6.36 6.48 6.77 7.07 7.36 7.66 7.95 8.25
50 5.35 5.09 5.25 5.46 5.62 5.78 5.89 6.16 6.43 6.69 6.96 7.23 7.50
45 4.82 4.58 4.72 4.92 5.06 5.20 5.30 5.54 5.78 6.02 6.26 6.51 6.75
40 4.28 4.07 4.20 4.37 4.50 4.63 4.71 4.93 5.14 5.35 5.57 5.78 6.00
35 3.75 3.56 3.67 3.82 3.94 4.05 4.12 4.31 4.50 4.68 4.87 5.06 5.25
30 3.66 3.47 3.58 3.73 3.84 3.95 4.02 4.20 4.39 4.57 4.75 4.94 5.12
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Su Bingtian’s Training Ideas of Resisted and Assisted Sprint in 2018 Season
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Table 3 Su Bingtian’s Resistance Running and Resistance Running Training Examples
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Figure 3. Changes of Su Bingtian’s Speed in 30 m and 60 m Sprint
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Table 4 Effects of Resistance Start, Resistance Acceleration, Resistance Assisted Training and assisted Running Training of Su Bingtian
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B4 7(10% BW) (94.9% Vmax) 11.57(0.34 1) 54.67(16.56 | ) —

R R TR T AAET AT R TG QAN 00 B AP I KRG KA | R N AT R ATE 2/ B 69 B3R A R I

B I,

243 MA#BESE I AR

il Bk 2 2 38 R R I R GR N A, A R I
SRl R IINGR 0k H EAT , LLBH 00 S B 2k 2] A
ANEEBR R R T — RAE AN B B, % AN TR FE A B
Bl grfge /b o AE BEAT 3l B M 2 ) il 45k G {E ) (L
Ji DAL AE T 3 67 i B % >0 2 5 A B 3 BOR ilk 2
Horh 280 20 VLA s (g BEAT N B AR Ry g VR 35, TR
A6 Ml R0 1 L IR AT DA o 2 b B B A e {7 >R 1A
W AR 4 PR WA 1S S0 eb R B 2 o 06 {5
WA 7 38 35 #5301 1 I ST 2 L B 843 501 1.68 m/s
F113.8 N,

WO ) R TR m AR G5 i 5
PEFI I W M B v Bl C A OR o B D A B 1R AL
H LK WU 3 He A, v A b R B T R S i
Bl G BB R, B2 T B S M (Bret et al., 20025 Chell
et al., 2001 ; Morin al., 2006) .

244 B IS RER

Bl 77 0 — R A = 2 8l B 5%~ 10% v, 19 X [E]
PSR R A7 o S sk 20 IR 24 L R0 SR 488 495 XU, 95 A0 V2R ) B
J1 B R 2 3K 11 89.8%~94.9% V. 10% BW B G faf 58 & ,
AT e R AR R LA D . R BEICT 24>
ANE YN Br By, 7 kg (10% BW) By #2518 )7 . 11.2 m/s
(94.9% V. ) F1 50 m 85 , A (8 11 25 2% 040 1 09 Bl 0 )il 25
B, N 4 T, A1) 3 RN A 0 4 B B B o il 2k
Jei o AR ] G0 A 56 BT, oA 30T 4 vl 0000 VAN Y 0 ] R
W3 E S T 034 mys, Wil 2 J) TR 16.56 N, R H A &
B TR O M T B O O HOB Bl G S R
FI 46, 2 B ) B I 25308 1 R4 R e PR

Bl 77 i H Y 7E 5 e s o B P B R 4 R R R R R
BERE T, 04 VS Bl 07 SR R i R 3 R R e R )1
ARZE A 7 1 o SR UK i R 3 32 5 38 By ) 00, 32 8l 51 G
290 E B i A T BRT K B4 e 0 TR KO RS Bl
W U T I CTE B B B R 1 DR A 5 A% O BOR IR Y 0 B
SR (g 3 0 b DR A2 Bl B R BT R R L 4 DA b

BRSO S A ) | 32 s Bl O RE Y 4 o fE
3R Bl AR B R E o SR e O R i R AT B ) A
g1, BTEAR S R R SRR, AR 2 R G A
T g A 22 UL P R T i A6 BE Ty, 2 N R R 4R e A oK
HE

3 ik

1) S5 % 2018 38 22 19 BHL 7 0 Bl ) B )11 24 78 e e ke
L0 B R K BE T T R W W RCR . S
BETE TR, 00 23 I i 45 B B, AR AS TR] I B B ek )
15 i RN TREOR R AR, R G SCR E HEBEL I B AN B g #
YR TR B 2018 FEZAE 60 m F1 100 m P54~ H - ¥ B s
HREMMFELFERZ —

) HLE R FE R 17.1%~37.1% BW FHLJ1 7 4 F1 5~
20 m Zk > HE B4 R 25 U Y A L RE T 5 oR T 10%~17.1%
BW F1 30~40 m £ >J [ £ /&5 25 05 U 1 n 2 RE 7 5 >R
8.6%~10% BW Bl Jj 11 fif . 86.4%~99.1% Vv, Bl Jy 3 J& Fll
20~40 m % 5| B R $ 55 505 U8 TR R R HURE AR 1F T e g
HARM R Z M R 10% BW I S35, 99.1%~ 102%V,
Bl g B BE R 20 m A2 5| BE B 52 5 I 0N IR 1 de K L g
J3 5 SR 00 Bl v 25 S BH. 3 B4 S 2.9% BW, 25>
FE Bl 40~45 m , /N2 ZE B 1Y BEL 3 607 Sl 9%~ 11.4% BW,
22 % 30~50 m.

B2 3k -

FEENLL AR, 2015, B3 BR B o7 B A S RE I 25 e 1 A ST a0
D] IR 24 Be 4R, 31(6) 2 96-101.

LA, 2R, 2017, % B BN R R [T ] I R IRE 2B o
iz, 33(5): 86-93.

FEA, TGS, B4, 2019, 0075 R 32 Bl DL ORI I BRI
PEINETIFE [T ] BB IR P 24 B 2441, 45(6) : 82-87.

ALCARAZ P E, CARLOS-VIVAS J, OPONJURU B O, et al., 2018.
The effectiveness of Resisted Sled Training (RST) for sprint perfor-
mance: A systematic review and meta analysis[J]. Sports Med, 48
(9): 2167-2168.

ALCARAZPE, PALAOJM, ELVIRAJLL, etal., 2008. Effects of

67



CIRBERIE) 2021 4F (5B 414 ) 25 123

three types of resisted sprint training devices on the kinematics of
sprinting at maximum velocity [J]. J Strength Cond Res, 22(3) :
890-897.

BACHERO-MENA B, GONZA LEZ-BADILLO J J, 2014. Effects of
resisted sprint training on acceleration with three different loads ac-
counting for 5, 12.5, and 20% of body mass[J]. J Strength Cond
Res, 28(10): 2954-2960.

BRET C, RAHMANI A, DUFOUR A, et al., 2002. Leg strength and
stiffness as ability factors in 100 m sprint running[J . J Sports Med
Phys Fit, 42(3): 274-281.

CHELLY S M, DENIS C, 2001. Leg power and hopping stiffness:
Relationship with sprint running performance [J]. Med Sci Sports
Exer, 33(2): 326-333.

CLARK D A, SABICK M B, PFEIFFER R P, et al., 2009. Influence
of to-wing force magnitude on the kinematics of supramaximal
sprinting[ J]. J Strength Cond Res, 23(4): 1162-1168.

CLARK K P, STEARNE D J, WALTS C T, etal., 2010. The longitu-
dinal effects of resisted sprint training using weighted sleds vs.
weighted vests[ J]. J Strength Cond Res, 24(12): 3287-3295.

COMYNS T M, HARRISON A J, HENNESSY L K, 2010. Effect of
squatting on sprinting performance and repeated exposure to com-
plex training in male rugby players [J]. J Strength Cond Res,
24(3): 610-618.

EBBEN W P, 2008. The optimal downhill slope for acute overspeed
running[ J]. Int J Sports Physiol Perform, 3(1): 88-93.

HICKS D, 2017. Resisted and assisted sprint training determining the
transfer to maximal sprinting[ J . New Studies Athletics, 32(1): 35-51.

KAWAMORI N, NEWTON R U, NARUHIRO H, et al., 2014. Ef-
fects of weighted sled towing with heavy versus light load on sprint
acceleration ability[ J]. J Strength Cond Res, 28(10): 2738-2745.

KEOGH J W L, NEWLANDS C, BLEWETT S, et al., 2010. A kine-

matic analysis of a strongman-type event: The heavy sprint-style
sled pull[J]. J Strength Cond Res, 24(11): 3088-3097.

LOCKIE R G,MURPHY A J, SPINKS C D, 2003. Effects of resisted
sledtowing on sprint kinematics in field sport athletes RIR Strength
Cond Res, 17 (4): 760-767.

MARTINEZ-VALENCIA M A, GONZALEZ-RAVE J M, VALDIVIEL-
SO F N, et al., 2014. Acute effects of sled-towing exercise: A sys-
tematic review[J]. Sports Med, 9(25): 35-42.

MORIN J B, JEANNIN T, CHEVALLIER B, et al., 2006. Spring-
mass model characteristics during sprint running: Correlation with
performance and fatigue-induced changes [J] Int J Sports Med,
27(2): 158-165.

MURRAY A, AITCHISON T C, ROSS G, et al., 2005. The effect of
towing a range of relative resistances on sprint performance [J]. J
Sports Sci, 23(9): 927-935.

PETRAKOS G , MORIN J B , EGAN B, 2016. Resisted sled sprint
training to improve sprint performance: A systematic review [J].
Sports Med, 46(3) :381-400.

RALPH V, MAN AMBER-MURPHY, 2015. The Mechanics of
Sprinting and Hurdling[ M |. Charleston, South Carolina: CreateSpace
Independent Publishing Platform: 173-174.

SLAWINSKI J, DOREL S, HUG F, et al., 2008. Elite long sprint
running: Acomparison between incline and level training sessions
[J]. Med Sci Sports Exer, 40(6): 1155-1164.

WINWOOD P W, POSTHUMUS L R, CRONIN J B, et al., 2016.
The acute potentiating effects of heavy sled pulls on sprint Perfor-
mance[J]. J Strength Cond Res, 30(5): 1248-1254.

ZAFEIRIDIS A, SARASLANIDIS P, MANOU V, et al., 2005. The
effects of resisted sled pulling sprint training on acceleration and
maximum speed performance [J]. J Sports Med Phys Fit, 45(3) :
284-290.

Research on Resisted Sprint and Assisted Sprint Training of Excellent Sprinter
Su Bingtian

PENG Qiuyan', SU Bingtian" 2, ZHANG Biyu' , WANG Guojie’
1. Beijing Sport University, Beijing 100084, China;
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Abstract: Objective: To explore the characteristics and training effects of resisted sprint and assisted sprint training load in different
training stages of elite sprinter Su Bingtian in one season. Methods: The training load parameters of resisted sprint and assisted sprint
in different training stages of Su Bingtian in 2018 season was tracked and recorded, then the Microsoft Excel 2016 software was
used to compare and analyze the data. Results: 1) The 17.1%~37.1% BW resistance load and 5~20 m practice distance were
mainly used to improve Su’s starting ability, and a resistance load of 10%~17.1% BW and a practice distance of 30~40 m were
used to improve Su’s acceleration ability; 2) The 8.6%~10% BW power load, 86.4%~99.1% V_ . power speed and 20~40 m
traction distance were used to improve Su’s running stability during the maximum speed; a 8.6% BW power load, 99.1%~102% V..
power speed and 20 m traction distance were used to improve Su’s maximum speed capability; 3) The commonly used resistance
load in auxiliary training was 2.9% BW, the training distance was 40~45 m, and the resistance load of small hurdle running was
9%~11.4% BW and the training distance was 30~50 m. Conclusions: The resisted sprint and assisted sprint training improved the
starting, acceleration and acceleration abilities of Su Bingtian in the 2018 season. According to different training stages and the
specific requirements, the systematacially and alternately arrangement of resisted sprint and assisted sprint training were the main
reasons for Su Bingtian to make breakthrough in both 60 m and 100 m sprint in 2018 season.

Keywords: resisted sprint training, assisted sprint training; training arrangement, load control
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