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Comparison between the Specific Strength Training Methods of Track Sprint Cycling

LIANG Xiaozhong, NI Dahai

(Shanghai Technical Sports Institute, Shanghai 201100, China )

Abstract: Objective: To make a comparative study of the specialty and effectiveness of the several training
methods for strength endurance and speed strength of sprint cycling through the analysis of kinematic indexes.
Method: Three elite male cyclists of the sprint group of Shanghai Cycling Team were chosen as the subjects. The
analysis of strength endurance training focused on the eight 1km time trials of the national competition in 2011
and the 8 training sessions of 750m riding with standing start and flying start from blue line during the competition
period. The analysis of speed strength training was based on the twelve 200m qualification race and twelve training
sessions of 200m riding with flying start from the top and 125+200m riding behind motorbike(motorbike traction
training).SRM of Germany was applied to collect the kinematic indexes and data for analysis, including the power,
cadence and speed in different training sessions and races. At the same time, the results were recorded. Result:
1) The total Pmean and Cmean and those in the first two 250m segments of the 750m with standing start were
obviously lower than 1kmTT. Pmean and Cmean in the different segments of 750m with flying start from blue
line and the instant speed were higher than those of the 750m with standing start. And there was no significant
difference between the total Pmean and Cmean with those of the 1km time trial. 2) The Pmax and Cmean of two
100m segments, the total Cmean of 200m and the instant speed in the motorbike traction training were obviously
higher than those of the flying start 200m training and sprint qualification.Conclusion: the training sessions of
750m riding with flying start from blue line at the speed of 20km/h and 125+200m motorbike traction training may
be the suitable training methods for the specific strength endurance and speed strength of sprint cycling.
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Table [ Basic Information of the Subjects

TR AR L& /em R kg TIUIZ
£ R /A
B X X L) 20 184 84 3
xx B 18 185 86 2
XX 5 25 176 7 6
21436 181.7+4.9 823+47 3.7+21
1.2 HSHENE

ASCEPE I EATEASIN 2011 454 E b AT 456
EIERERbRIEIAN, 3 21830 RSN 1 km T FER]
G AT HE 200 m FEAR MR G, PR 837 1 km
BT 2R 12 345 200 m HA% 2. 1 km I 22 B 73
HbkE B 2 0 Hpoet S R B B SR s I 2, T
FER AN E IR ST 4R 10 R ok sh & 5 X, HR3E PR )G
BB AT INEALE 250 m/ I35 bRk 4 % AT, LA
T ZERTHE TR R ¢ 1 2R I (AL SR Bt 429 200 m B %
PP G g B M M TRAE I, 1E8h R LI
G TE B T o AT 799 P T, TR I, T R A
LRATZ 200 m A2 A0 B IF UG 4 i, I ABEIE T s
FEAPUE G TE tha ki) , EAT @R S T
BT, BE4T 200 m R 2 RIS R S5 TR, BL 200 m
BB A ()30 3% R S

T 535 1 10 PR A 0 s I 25 77 90 SR i RS
B 750 m BiAT (fRiFR “ IR 750 m” ) A2k E DL 20 km/h
TEFFURMATHEN 750 m ST C(RERR “HEATHE 750 m” )

SR IAE 2011 4 ZE BT AR I 24500 1E) -8 3% 8 TR HEAT IR
4 750 m IR IFEEJ7 305 | km I ZEAI R, 290 R
W IRREH &, 1E 250 m/ B3 b 5e K 3 ST, i
B3 fUm 2 g 1) BEZRATHE 750 m 4R 5 R 750 m
A & 7 AR, 18 3h W 2808 (1 3 28 LA 20 km/h
R T — B, A A R T 20 m 22 AT R 7 R B 4 sk
RBP4, 58 750 m B4T, 0SNG

T 9 326 436 16 88 3k 13 130 11 25 07 92 ) B 38 T o 1) T A
MEIATEEIA) 200 m FEAT CRIRR “RIATHE 200 m” O Al
FEAEFEE TR 125 m 5 [ TRk 94725 200 m 3547
CRIFR “Z25] 1254200 m” ), ZPHIFE 2011 4 FEHT A1 ZE ]
PSRRI AR 12 9T IR . K3 AT HE 200 m B ATl
GRBAT T 5445 58200 m A LR AT 7 ik 58 A A A,
ARSI (AL 2h R B K T EL 28, 0 4l A AN & 2k )
200 m RS A5 1254200 m 14k 7% iE sl A
KARF bk N PR B85 4738 £ 200 m I X B 3547 75 0 S B
SRR ATHE 200 m AR [F), {ELAE SR T 530 47 1) 7 Pl 9 5
FEFEE AL SERL, FEFEZEEE AT A 30 km/h 3Z ¥ 54 0 2
70 km/h BAE, 752 3% 200 m A XA G
1.3 MR i Sk

MR P 250 5E 7 HoE 2h % L T bR Ak i, Hhiz sl
22 TP A A P 48 7= B A7 25 % TR YT 2 R 5% (Schoberer
Rad Me B technik, SRM) KREFMpHT, F LS8R E
F SEIKO i3 (HA) id%iash i I 45 AT & R aif 4
BepiSt. 1 km iR SRC B B0 BAE 250 m/lap Fydh L 3AT
4 Pl T RRRE B oy B G, HXRT 3 BELTHELRT 750 m LR RS
(TR750) FIAT 3 4 250 m 4 (1st250mR. 2nd250mR.
3rd250 mR) #EATAHT; FERE 750 m ISR IC S A SR 3
A 250 m BB SR 455 3E 200 m B R FEAN Y R R B
IR0 A& S LRI 200 m S ST (TR200) FTRT & P4
100 m 73 B4 (1st100 mR. 2nd100 mR)

P i SRM % 4t A K 4E B A0 32 B AR 34T 1)
R, PR, EEY. ¥ SRM % 3 45 iz 3 L 1
LOOK49% 7 5474 (v E) L, @45 Powermeter.
Powercontrol FIEHEREEL 3 ¥4, H Powermeter fLF5
RS (HER 2) WA R dh AW A o] T 5 B o 4,
BT RENRAINAR; U REL IG5 5 I L
WA, 43 BB AR A 5 JF b f%; Powercontrol
T T B GERERIN IR, A Tm. A
SR, BEEVHAESINRE. K Powermeter. powercontrol Fll
Bim REL w A IE R E -, ERIRETH, Bk
HEATRERMRAE D, ARG A IE IR .

FH SRM RSt E AT SRMwin X 4L 21 R 15 50
BRECE ZONZRIX (R34 0T, 15 B PPN PR 8 i K T
ZF (Pmax) « “FHIHIZE (Pmean) . FHHE (Cmean)
FIEPZ)3# % (Speed) ™7,

1.4 BARHH

BT A B4R ¥ 48 FH SPSS11.0 %8 i1 3 14 69 F1 Microsoft
Excel 2003 B AT G iE 22408, 45 B UCSFIE0 £ FRiE
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Table I Gear Ratio and Crank Length of the Subjects

PIX /n Means+SD Range

K /mm 169+ 1.7 167~170
ft 1km T 2§ 8 3.72£0.04  3.69~3.77
2 JEiHh 750m 8 3.9840.03 3.92~4
i W4T HE 750m 8 4£0.00 4

456 200m HE S 5E 12 3.92+0.06 3.85~4

KH ATk 200m 12 3.88+0.04  3.85~3.92
#25] 125+200m 12 3.85+0.00 3.85

(Independent t Test) AT IIALEE, P < 0.05 Fonf w3
MEZESR, P<0.01 ZRAIEEREEER.

2 4R

2.1 WERPh B U127 Ik BRI ik

B, 3 REIAM [ km HHHERSTN (672402 s,
For T 3 AR E ST TR A 49.8 s, 5 ARG 750 m i)l
253 [ RSGTE T 106% (P < 005) , AHREELATHE 750 m i)l
RIS RGTE LRI T 14 s, FAJEHL 750 m YIRER T 12.2%,
AR REEZER (P<00D .

HK, #8750 m RS ER 3 A 250 m o B SR AT
SHTe WLRATHE 750 m IS — 250m A BURSES 1 km i
i 3% AR H 750 m 43 B ER 18.2% Al 25.7% (P < 0.01) ,
T 750 m YIZREE 1 BRI L3NS 2 s, EREE; M
Fhilll 25 5 B ERAE SRR 2 A 250 m B AT 43 B R 45 1) 22 57 6k
AN, BRI LIRS, EALEHE 750 m IR EE 2 P
WA ERTHE (P <005 ; 3MBETTRNE A
250 m 7> BERR GRS T 25 2 A, AR 750 m IR0 3 PE AR
SN EEET 1 km ELFE (P < 0.05) , (EPFFHIZT K
HEWEZER, BT 750 m RSP T R 750 m (LK 3) .

£ 3 PR 750 m YIRS 1 km T SERSIHLEER
Table [l Comparison between the Results of Two 750m Training
Sessions and Those of 1km Time Trial

Lkm FEFRT AL 750m BT HE 750m
750m
TR750/s 498+0.38  55.1%1.60% 48.4+1.47°"
15t250mR/s 19.8£0.29  21.8+0.75%  16.2£0.29%""
2nd250mR/s  14.7+0.17  16.4+0.54% 15.6+0.45
3rd250mR/s 153+0.19  16.9+0.58% 16.6+0.88*

WE: *P < 0.05, **P < 0.01: 5 lkm it HE; AP <005,
ANP < 0.01: HJEHL 750m .

PiF 750 m Y125 1 km THEFZEH 750 m A1 3 A4S 250 m 2Bt
MBI 1. 3 Fhga4T 3 4 250 m 40 Bt Pmean 353 I
NEE R, 5B 2. 3 SRR AR 51 km i
i ZE 77 750 m st Pmean A LG, JEHE 750 m 5L Pmean {1 10.9% (P
< 0.05) ; JHh 750 m FEE 26 47 3 750 m (K955 — 4 250 m 1)
Pmean 73 1% 1 km 1 284K 26.8% #120.1%, AR BEE

Sport Science Research

ZE5 (P <0.01) ; M ZA250 m 7 BEATH, HERTHk
750 m [¥] Pmean 55 1 km THIZEAHLLE R % 2 5%, (HEHE 750 m
HBE 1 km TG 11.6%, ZREE (P<0.05) .

1400

Lk {8 %
1200 O i 750m

B 5881 750m

1s250m 2n250m
VE: *%: P<0.01; *: P<0.05, 5 1km i ZEMILL

B 1 FF 750 m YIZE5 1 km B FEAA 250 m 4Bt Pmean
Figure 1 Comparison between the Pmean of the Two 750m Training
Sessions and Those of the 250m Segments and the Total Pmean in 1km
Time Trial

IEF)GE 750 m AFEHN 3 4> 250 m 4 BN K T30
DLEE 2. BELRATHE 750 m (194 Cmean 2 1 km 1 SR1IK 7.4%,
R ZEMEZR, MEM 750 m B Cmean Z1%¢ 1 km {1
MK 16.5% (P <0.05) . fE55 14250 m 4F Bt /N, Wk
750 m B Cmean 5 1 km tHIFEHF B 25, (A 750 m 4L
1 km ik 19.5%, RAREMZR (P <005 ; MIEHE?2
FIEE 34250 m 43 Bx N, 2RI G 750 m ¥ Cmean ¥ 12
FET 1 km iR (P <0.05) , HIELAMEH 750 m 2
HELREZER (P>0.05 .
B T 750m

O [FA750m
O Ui {9

0 20 40 60 80 00 120 140 160 180 20
Crrea|

VE: *: P < 0.05, 5 lkm {1 ZEALL

B 2 BiFh 750 m YIZ55 1 km THEFSEE4EH 250 m 4Bt Cmean HL
Figure 2 Comparison between the Cmean of the Two 750m Training
Sessions and Those of the 250m Segments and the Total Cmean in lkm
Time Trial

3RFIF 750 m YIZR5 1 km THFEARLL 125 m 5- BT
B AR L. B2 | km P SRR 750 m
MR IR TFIG, WOkt SO AT, iS4 750 m I 25
R AURETE 45 km/h A4 5 1 IS AT A 3 B AT A3 B Bl
TR, Fer 1 km RIEEZE 750 m S7EEE 1 45 (250 m 2%)
ISFN R, TR M 750 m YIZRTE 375 m BFA SR 3
Tl 47 1o LIS B foe v ) ) S5 P BB PP R R R, (R B b
IR BN ZIHRE 1 km T 36> B LR ATHE 750 m Il ZR> 5t
750 m YIZRIK AL -
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——1 it it %
g 750 m
e EERITIHTS0 m

st 125m 250m. 37Sm S00m R 750m

3 PiFh 750m YIZRE lkm THEFFE 125m 43 BRI AR
Figure 3 Comparison between the Instant Speed of the Two 750m

Training Sessions and That of the 125m Segments in 1km Time Trial

2.2 BiFhEE ) B lZE 7 LS iR
PR AL B ) B 45071 5 4 e BEA% 38 200 m RRL&RIAT Y
Pl W3R 4, 5 %0038 200 m AHEL, KHEATHE 200 m 2 %S
Mg, (HEFIFAWE (P> 005 ; MEEARS 1254200 m
IR 200 m e 55 W) 43 S 68 B4 2RI K3 200 m PR T 3.4%
Ma1%, HEAFEENER (P<0.05) .
R4 WA 200 m WL ESHFBEETE 200 m 4 BERGEHEBER

Table IV Comparison between the Results of Two 200m Training
Sessions and Those of the 200m Segments of Sprint Qualification

PG 200m  KIATHE200m 5] 125+200m

TR200/s 10.68%0.10 10.76 £0.09 10.32£0.13%
1st100mR/s 5.28+0.02 5.31+0.03 5.07+0.11%"
2nd100mR/s 5.40%0.08 5.45%0.06 5.25+0.02% "

VE: *P <0.05: 5% A% 200m LLEL; A P<0.05: 5 KMiTEt
200m Eb#5 o

4 200 m TFET XIS N AN 100 m 4r BL. 5 BTS¢
200 m M EE, RIEATHE 200 m (A2 BORSE 1st100mR Al
2nd100mR 473518 0.6% F10.9%, 2 F G811 275 XL (P> 0.05)
T EEFEZE 5] 125+200 m YIZRITHT IS P A2 B s 43 Bl o i
FER 4.0% FH 2.8%, BOKIATHE 200 m R 4.5% R 3.7%, #=
FHRA RENSITI RS (P<0.05) .

FIFH 200 m I 555 4 2 FERE ST AT X IR) 9 B AN 100 m 43
B Pmax WL 4. 5 14100 m BN, 225] 1254200 m i)l
2510 Pmax BEMG SR 10.5%, AAREEZER (P<0.05) ,
MR AT HE 200 m ISRV IR T 4% 28 (P > 0.05) ; 52
AN 100 m 4y Berp 3 547 77 38 Pmax M H X R 555 1 7 B
FAME, EPAES] 1254200 m YIZRET Pmax $04 56 % 28 5 16.6%

(P<0.05) , TMAMATHE 200 m 5EAKELYEER.
5 R PIRIIZR S 4 S B EE 200 m [XIFAIPIAS 100 m 4y

B Cmean 4k, 1%, RIATHE 200 m 4T E Cmean Al
i3 Bt Cmean 54+ AR AL L BEMEZE R (P> 0.05) ;
MZ25] 1254200 m £ 200 m XA P (15 Cmean %5 % 1 28 5
5.6%, TiJEMA 100 m 73B% Cmean AL ZARFE T 5.7% A1
54%, ERBBEASITHFEL (P <005 .

200 m B X 50 % 4 A 50 m X3k, ATl SRM &R
%45 5] 200 m 2 & £ (start) . 50 m. 100 m. 150 m #I
200 m £k FRIEZIHEAE (L 6) o FREE ) EilgS

1600
03 ¥ {9 200m

1400 O i3 200m

¥ B #5/1254200m

Proax{W

1st100m 20d100m
VD % P < 0.05, 5EHHEIE 200m ML

4 PiFh 200 m YL FHEH# I 100 m 53 B Pmax HE
Figure 4 Comparison between the Pmax of the 100m Segments of the
Two 200m Training Sessions and That of the 100m Segments of Sprint
Qualification

* B #7/125+200m
2d100m O 7 47 #200m
AT 5§ {5 % 200m
‘SRR AR (R
1st100m
200m

100 110 120 130 140 150 160 10 180 190 200
Crean{omd

VE: % P<0.05, HHEKIE 200m ML

Bl 5 P 200 m YIZ55 55555 100 m 438 Cmean HLEL
Figure 5 Comparison between the Cmean of the Two 200m Training

Sessions and That of the 100m Segments of Sprint Qualification

80
0 KHEFTE200m
== #3| 125+200m.
75
e — p i
& E‘\;\ i
£ o L i B - "
65
g ]
60
— — o ¥5om 200m

Bl 6 Piff 200 m Y45 S-S54 58 50 m 73 BB 2058 B Lh AR
Figure 6 Comparison between the Instant Speed of the Two 200m
Training Sessions and That of the 50m Segments of Sprint Qualification

TEREFEAALL, 200 m T X PN R SR I R T B AR 4L
B, 5 start ZRF ORI ZIE AR LG, A25] 1254200 m. K
AT HE 200 m FTTEAR TR U A BRI ZI T L4 5 R I% T 8.7%
9.2% 1 9%, 1M NEEA 200 m T+ X P 3 PP 4T 75 20 ED %)
T KR, ORI ATEE 200 m I 25 6 R 205 R RS A T
TR FE, MRS 125+200 m I 25 1 R 2056 5 48 5% 23 B 4h)
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KITERRE S, B “LWRES ) . ANRISS)IH XX AR
JIESRANE, Sy A AT 4 EE B T H )& BURE 12 —Fh A
855 v IR AT R I BB S AT I RE ), 1B RAE
AT 3 3 I A R ) v RE B T AR (R L O, I B AT
LR . DI 8 AT 4 0 U BRI — R BN
&, BRI ZR R E N KT R RS B AT 4
BTN LA R

SRM £ 4t /& H it 5 N o)z i B AT Lk
MWK PP B4 70 Horr, i SRM R85 i AE Y
o I SR R AR AR B IR HLRRL DR
ML OFRERIRAESRE TR, SRR RN A F
0.5sec”, WIHERIFAZE) R IAHIZITRE DL iR 2
TEOL, VR I ZRACR AN 55 PR SR LR K4 1. &t
W 2B TR E YA 2 U SRM R G F 273 B
ITHEIBENIIGREE IR b, BT T 353 34T A8 HIEM 518
Z IR RS MY, DURCR R ST ShER L B,
FERIZ % AT R R IR 1 S50 5

3.1 hEEBDNGTE

PEEUEM LT, AR BT e R 2 00 E
B RIZOEER, X T EI g 7 1R AT RN T
FEER, A IEMETUFIE. £ IR /74502 fE i
B H TSN EE, s 5 U R 6 Bl 4 i K e )
BHATRIRE ST, tHREERE 3 N E B H Mkt e — 1,
H a0 f PR B H £ 0 D F B 2R, H R ARREE
PINRHATRE B A K (500 m BL_ED e bR (51713 BLED,
N7 A 28 ALAE R T 200 2 15 e s A B L R 2L
K.

i B AT R AR A 0 s S 5 v TR
IR R 750 m ISR, 3 I )11 2552 B A i 7L
PR S AR AL TR B 0 W R B, 12 I 1) R S A AN B B
FR, TR RSUE 2 I FLER I KT 1 km T ZEKF.
AWFFC AR T AL, FH 750 m YIZRTEIE A2 K
G BORSIMET | km THIN2ERT 3 . MIhE, iR
LIRS WCRE, BT 1 km TSR L Eh 2%
3.72 /NF R 750 m YIZRA 3.98, AT LR HE 750 m i)l ZR 1
FRAF IR AL T3S 1 M Ih AR R
JE 750 m YIS TE AT P B B R AP S T R MK T L E,
{HTESE 3 Bl = H A EAR K, $Eom L3 o A% 2 R 20/
Kb, EBARTERT I EA A 128 i s gk, (=
e 1 BT o7 e S P sl R B B AT TR AR
AT B A TR 750 m IR TR AL sl He ek,
EE RARMEAESS 1| BN BUA 3 LL 38 b B ATUKT,  IA
I Rt AR A 3 B R Y

M5 i 750 m JIZRAIEE, 3528173 750 m 12k B4R
BATIRE A (R 750 m) , (Hi T HETIAR
AT HE 750 m B 20 km/h S EE L RO . BIFT J1E T T4
TSR AR — 2 2 5. IWAHTE I i % 10
RGN L IR RE S B T W, B4R 750 m YIZRIGES 1 AIEE 2
A~ 250 m 4 BLI T AR K Ih . AR AR AR 38 i F T
750 m, BIEGUIFEERE S, (EE DA A R T TR
FE TR 750 ms 55— U5, 528 750 mol Sk T
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15Tt BT 1 km V3R, WBE S UIZRAP A 15
BB R K. MBFRE & 5 5 750 m Il 2R
B Z58 BTy WL, WELRAT HE 750 m IS5 A AR 11 B % 35 B
T TR L 750 m ISR, SEANEENT 1 km 1B 28 0 B Z0 38 K
Ty BN LRATHE 750 mon] Y TE N4 L SRAF R Y T
YAk A AN iR

3.2 BRI &

WK BRETESE (PRI XA 200 m) FR R A
TG AT I8 R A LB I R A R BN R T i, R
TGI8 3 A S IRBCK P g IS PR ERAG foe e B - 2 £<F
ML IEE ), T WUE LI ZR i) BB R 7y o AEIX—fiE
JINERTTEERIBETE b, 38 3 03 A4 a6 2 A PRI AT A T 4%
PIE T ARG, 2P E I SRR .

FEEAT AR I H RN Zerh, SRS 49698 200 m
PR 8 58 A A R G AL S K38 AT 1 200 m A& I 7 15
ABETTH, FEFE S IR M sh REATIR T, KIAT
HE200 m YIZRIIRRST. e KA BRAKF, BLk
200 m I X4 R X BRI 203 AR 5 Ll 3R 2 TR] A 22 S
AEHEESG BT PRk, @) ih TR
TR YRR R, AR RIS AT PO A I S8 A B 2 8 2 v T
Zx, KWK T LESRREE ISR A A e myis shee 1, B
LA 25U U SN M 3 b 3 e JTEE SR A 2507 12k LA R
EVE N

VR FE N 8 AT KF R R T, B8 Rk
F€ 200 m BEAK B8 AL A A A8 L BTG R, BRI 2
KR A FE LEBEAT SO B 25, ek “ 5 &
gk, PSRBT SRS W N 77 1%, BTt —%
3R e B IR B 72 PR P — LA IR 7 ) A ] AL
KM 53— 1830 REEFL AR I ZRIE 3 b1 AT EAT A2 5] DAL 3
B IE L, ARV T I8 3 SOMST 5E R TR oK 200m [
P IRRAT, MR R IRSRE A RO k. ZJiEm T
183 G T BT Bh AR A Bl ek, 383 RO A AT
BT, FRAEFE T R A SIS AT B B OR 5 S v O S T 9B
BB EF I ERROR . ASHE T B EEFEZE 5] 125 m+200 m
IR A LR T WAL I 27775, H 200 m £ 1K
Gi. PHTEASEEE, LK 200 m XA 50 m 4y BOE
P TR B 38, NS0T iR A R Bhia s B K
TR BT o T S S ) 0 A1 A R P, AT 58 A
MIVIGRIREE, 8BS AF I ZRRCR 1

BAT F s B B IUH 2R T-Be 2 b, 2 i i e
ITHBREOR I SR Tk, FFAT REE A S,
SEREEXER . BRIt R, 2 A AT A EE BT I
ST E 2 —, RKIEFHE—PIRAIRE

4 ZitH5EN
4.1 S5EHEE 750 mIgAALL, #2k 20 km/h TEEH &

750 m YIZRAT REA EINAT & % BUER A AT 42 A0 1 &
DI FIINERTT

4.2 5RIATHE 200 m YA, BEEFLAEZES] 1254200 m
I TT e T I RF A L TR 1K E 47 4240 00 88 1 T
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