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Abstract

There are close relationships between velocity pacing and perform-
ance of time trial sporting events.The variation of velocity pacing de-
pends on the energy metabolism, so analyzing the variation characteristics
based on energy metabolism will be helpful for the improvement of men’s
1500m running performance in China.

Firstly, this paper observed the tendency and variation characteristics
of velocity pacing of men’s 1500m running race; then designed and imple-
mented the test on track, and analyzed the physiological factors affecting
the performance of men’s 1500m running, compared the differences of
energy metabolism between the self - paced test for better performance
and the intervention - paced test that was designed according to the ve-
locity pacing variation model that was usually adopted for better place in
international men’s 1500m running competition; at last, based on the re-
sults of competition observation and tests, this paper synthetically dis-
cussed the reason for the formation and differences of variation of the ve-
locity pacing profile for men’s 1500m running, here were conclusions:

(1) The relevant test protocols that were improved by this paper can
be used to monitor and test the dynamic changes of energy metabolism in
the whole course of running.

(2) Men’s 1500m running is a kind of sport that depends on mixture
- energy supply and the aerobic energy plays the basic role.The differ-

ence of aerobic power explained for the difference of performance be-



BEBF 1500 KBERBRETDRNEEEN HIEVRFHE

tween two groups of subjects.The fast group was superior in aerobic func-
tion than the slow group, and the VO2max closely correlated with the
1500m running performance.That suggested VO2max could be used as a
key index to discriminate between different exercise level’s subjects, and
during the whole phase of training for male 1500m runners the improve-
ment and maintenance of the aerobic capacity should be paid more atten-
tion.

(3) It showed similar tendency for velocity pacing in men’s 1500m
running, there were four distinctive sections appearing successively on the
velocity pacing profile, these were fast start section, low speed section,
acceleration section and speed keeping section.According to the different
goals for the competition, the pacing profiles could change in time and
amplitude, these might be divided roughly into two changing models: bet-
ter performance pacing model and better place pacing model.

(4) In men’s 1500m running, fast start had physiological and tactical
advantages; purpose of low speed section was keeping anaerobic energy re-
serve with the reinforcement of aerobic metabolism; when to accelerating,
how amplitude of acceleration was and how long the acceleration sector
covered were decided by the two principles: the anaerobic reserve should
be fully used, and the speed could not decline below the average speed.

(5) Compared with performance pacing 1500m running test, the in-
tervention - paced test didn’t influence VO2peak, but it depressed the ox-
ygen uptakes during the whole halfway sector, and led to the most VO2
drop phenomenon appearing in the end sector.That indicated the velocity
pacing variation model usually adopted for better place in competition
could influence the aerobic energy supply and impede athletic perform-
ance significantly.

(6) The gap of performance between world elite and Chinese men’s
1500m runners was rooted in the physiological functions and energy me-

tabolism levels.T herefore, the breakthrough in velocity pacing for Chinese
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athletes should be based on the improvement of physiological functions

and energy metabolism levels.

Key words:men’s 1500m running; velocity pacing tendency; velocity pa-

cing variation; energy metabolism; oxygen uptakes kinetics
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1.1.1  5-F 1500m i Lk 38 E T |AIE L R T UHFE

FEHH BT H B B b, 33 30 53 3h 278 I 8 AR iR A R E
B, MRSARIEINEIREE A %O PR 25 45 (1 2 AL HE 4718 24 e 3%
AT B0 — R YT AR AE . FPREDR ™" 0, HEHZE 51t
i 26351 H (932 3h S YIAE X

X0 H R A 2R 9 RGBTSR T 20 4 S0 4R &g
EANZMA AR, FENC L 72800 3 5 A 6 Fh Sy
ZRAY, FXF L FEAFEERT [H] 7E 30s ~ Imin AYAERERIIH , DA L FEHrsE
i (] 7E 6 ~8min LA B4 B B 00 I 0 B T 22 26 A Rt B A IR R T
S WS, TR R (60 H A% L, AR
HONR e, Wik, A BTIEX %0 B T IE B R A A R 1 2 0
AAFAEB BRI S

B F 1500m ffith 2 — 3%t A AT AR B RE AR A 1R M Bk i
BB H, [HARX T 1500 ~4000m F 17 %170 200 ~ 400m i
PN R S A BE RS I, 2R X 1500m B
B EHAIRIRL . Tucker 2 ¥ T 1500m By K HAh v B 5
AR FA BT ZHE A, EAUR4E H 5 F 1500m Ji o B 5 25
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PR TR, 15 54—~ b B H ——800m 1 f i Jif 17 22 77 76 W B
X 5|, Hanon %'**! BUAR XM SR 4E 3mindSs PAPN LA & 3min35s LA (9 5 F
1500m iz 3h 51 (4 38 B 17 24T T b, (HasiRay 2, i FHHRN
HERETHEZ SRR AR N, BB XA R KFE3) R
TR R ZERHETIHE . P E—egE " g % BT 1500m
PR BE TR T T, (HX SR RS SAEHY. AW
SEAEERIEIE, BE AR R WA I X 1500m [ ) BE Y 28 5 AT
TEVER R TN, B G = R SR Y A

BFgE " M, MR E , R SR A R
BIARRIYE, BiKEsRMNESKE, SEEMNEFENANR, HEEWE
RABARIE R R AR —EMNER . XMEREN], MEER
.75 5 F 1500m Bz 2 51 LGP 00 o B 55 kAT 404, A 3 R
eFEs, FTRESRBAIKBLORAETEHRZS TSI H—F
F 1500m i ZE M F 42

1.1.2 57 1500m MLEiRET EEEBRIGHIFIER
RN 5 F 1500m MR GAY ERERE

P2 AL TR T 3h Bl B A B O, TRk s A 2R
TR % 5 H 2 A e L B R AR i 3h S R Mk R . WHE BIPIRE T LA RE
BRI A0 B AT S MR AR R . ESCRER T, AR MERER S
A — 8 AT 3 et R ke ) HE b R, T TR LML BB T B 2 B AR SR
M2y, KLk, —HZ —FRES AT 2.

%5 (OD: oxygen deficit) F)HE & F42&H Krogh il Lindhard ">
fE 1920 4R i 1, BAsfEE RALE N, B a L SHEE
splfaAsN, BMAEMKRNES. HRLE L), Hermansen ™
NEHNATETOME, 3 LIS 37 F i 2 5 5% 5l 4 i
Z——RME 5 (AOD: accumulated oxygen deficit) , ¥JHSZH T X
FALRERY R (LA B, 1988 4E, Medbg %' 7ERT ABFFE AO2ERE |, @i
— RN E 2, W T RKEHE S (MAOD: maximal accumulated
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loxygen deficit) MR /7%, [ElAF, Medbg %““Ji&“;ﬁﬁ??ﬁqﬂﬁﬂ: A
&Yy MAOD fE## 5 2 ~3min f J7 ¥R b —1H 2 O (E, wIfEN R
TSR BERE SIFI IO A RE I A BB bR . EHE TR 20 Z4E YA JA]
B, MAOD %5 DAH B 09 S8 PRI 2800, BOA & —Fh “E &4
W R P G AR A B B s R At TG A R g
PR R R

MAOD ¥ T A AT RE 1 #y J B2 AR 8 17 A7 — 8% 400 B R R 1
Rz B EERER, HSEEsh RS aErn &, #
At E AL I BTk . HAZ OB TRE AT - R SHE (PO -VO0,)
WU 7 #R A . Medbe 257 76 3 G B, X SZiRFHEAT T 20 K
SRELE 35% ~100% VO, max Z[H], & [Al&+F4E 10min {1 1H & 5 fr il ik,
B2 T PO - VO, Bl J7 REAGE A9 &4 F R, 1 Medbg 25" B3 £
AW R EAMRA R BAELENSHIRKSE. A, EB0NIKER
REEWAE— E R L ARED B A vERG I, ZD0F AR T eSS R P e,
A, #HE2EHALE Medbg 2% (OB SEELAE |, XFEES, PO - VO, Hiil
TR BR8] 5 RS A4 B TR]HE AT T AH B B TRk, D3R 3
WIgRREE 1 ~3 KOV R, Buck 250 BB ST 45 R KA,
L 10 Yo N T 5 B AT ) MAOD 1 S AniE, 32 8o
BT JE LTI J5 #2459 2 AH B MAOD, 5 bR (8 i) B K 22 7 v)
K 45% 5 T B ] AR E 2min 1) VO, (BRSO AR, NIFEE
D3R 6] By 4min JE4 2 10min, B 5 BHL & #H L, Hf 8~
10min VO, BUHE 7 €153/ MAOD, E 2 ~4min AT L HE 25.8% 2
Z, VLB RXFENL PO ~ VO, T 77 8 K i+ MAOD 45 5 EE (1
oMo (HIBARA R, ARSCHF A AL IR 7 R F R, AIE R HA
HMESATRA R RS, ABERF R A= T KRB, T
MAOD fE R sh 253 To R AH BE ) AR LA M E.

SEBR b, BR TR A YR LA K R (] RSk B B R AR, S MAOD
WA 2 B 53 O — S e B R R R K O SR o Green 267 W2 %),
LA HLAS AR TR S ks FRAE (AT) AIREBR (submaximal )
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fEERFINR, HATEEHRELPA PO - VO, KYEE AT, Hl
HHREBARIRAI I A B R # /N 14% , UL K, R
REEREOK, T MAOD (L £ R, i Daniels % {9857 % 3,
K32 3 5 7R B B i Y SRR P Bz 3 IR, 7R R B e
OB HiEh 5y R, 1 B I AR BE S 2 1 T R R A B )
MR . BE, X MAOD W75 AT HVERS, B EEH BHEE R
FAFIU A 58 BE X S PO — VO, T 5 R AR

1.1.3 5BF1500m (£ HEETHEAEEREIFIER
RMA 5 F 1500m MR SaY AR E R

MIBHEER EF, LLRERACIHE B M 2t s BE A0 28 0L, IR
ABIREETER BRI, B, 2ENFEH TARNAB®RRZ
7 1500m B i) RE L ], 1998 4F, Foss SF4EICHEH, A &AM A
1500m B BE B LN I 50% . SAT, BEE KBELRLAGRARFT
Foss %™ ML . A2 4 HIFIH La - PCr k" | AOD 3% ¥
FRELE BRI T 1500m B R ER SRR AL AR B, BRI
M AR, M ITEFRAR, SGROAFER, FRALR
PERERY L) —MAE 75: 25 ~90: 10 ZJE]. HAT, “FE X} 1500m Ry
RS ERMEER TR, RATHAMEMN EFBA. HREHE, Z
WA FE R E, B4R RA BT RTE 1500m 278+ AER L zh &
ARARBIRE R, LA A6 A BE X BE 1 AT AR AR R

Ho b, MAERACHEY A BEARER 1500m B4 B 1 %2 A9 A8 (LT
R, AMEETRZ B0 E IR R, EohEERRA BT Rk
AKX 5z 3 A GRS Bz 3KV 89 A BEAR . ToiE I BLA 9 5K
RERKE, ERXBHEEMOERM S, ¥ FIERE 1500m HR5T
KA RIS R 8 L B AR EZFWUE S Ho i A 25 BT
PR, BKEER (VOmax), HHE (AT) AL G
(RE) fBffR K #1255 4% 70% LA b H97ZE ok IR . ZESL3ERt B, R
BFFEAREE T AHEIRAR S 1500m BRARESE, &R #11H E7E S O it oh
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fE_EFRAY VO, max 5 1500m BISSTHI KR b, BB —BH WAL,
{EX S BRFLRR TS R AE 1 (9 AT S B2 B 3 PE ) RE 5 USRI % 2R 07
i, HEZRARER ., WK TFBE UM I EWAR, FEEAFRMNE
Mo MSEERAMEDE, REHAMBR 1500m M E=RERRIR, HE
FACE AERF R R I L SR A R R, AR EXAER
RESBPEM RPN AT, KB R BRI 1500m FERSTHICHERR . SR,
Tt LA wingate TR M AURAYTH IR INRLE R, B LA AOD Rk
RUBIEHER SR, H =R NLA G KA BN E SR, #ARRES 1500m
MRS R A BEAR K

PIEFERY, ZAMRRARRE, BFF T 1500m §fiz3h 5 %
A AT AP ALAE R R AR R BRI EE S . X537 1500m jfi 4>
FERERACI AT SC I sk T A L AC R A, R B B 1Y 2l
SRERCIHAIRR, HEMHETTREAROEEE3) B % TUKF B BURIER,
FHLETIZ%, AEEENE L.

1.1.4 BEEWETRFETET 1500m BL2MER
RAGHHSAE

DR RRA H M Z— 24 T HRR—F B RIEA B R LA
SZHE, XAEPRIG U LIRSt i) e fE 7528 (optimal pacing) #E3,
SR, S LA SMNBR R AL, s sl i A SRR 2, HItH
HIX HEBE AL T R MR RIBAL TR S W B, 122 A AE R A0 £ 1
%, PRI BE Y 22 i AR A T XA R SE 0 A RO A A AL AE

X R RREETEEY T T I EWK, RETH%E
MBI RABIZET R MER EEF R BB A K BB i 2805
HEENT RN TH TR RE FE 0N =3 T RIEEIHR
EATHATE . et /5 PR 18 2 X T T 22 L K A6 28 20 3 BE AR5 A
AW ST W% . Bailley %% X 350 2 1A% 19 2h % A AT 0K0E
W, BRI 20% HPUET Z A E SR E V=925, ##F T 3min
S hiash A A RER SR, Bt 6min 4 138 3 H9AE ST B
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Mo T Jones'"* S5 % Tl KA (Y 2min A1 ThH ATEWRK, BR
HLIER T 5B AR Ak 20% i PRI 15 2% RS S 550 1 1Y 2242 o) B RE i
AR SRAER, ERRNEEH TREYZE GRIEZEM20%)
PR RIEEE A BEHWG R T RAMRELRMER. 75, Fukuba
S5 AR AR B T U 6 3 2R AT O E R B, fE TR BE AR AL
17% ) 78t T 015 2k, PR a1 ke 5 22 0 52 i A L RE &
BRI 3 20

R RRERRGE, A E BT B AT R 2650
BB MR BR: O RIRELSHERBE, RZAEA—E
WIGRAKT-#912 30 B AR SRIRSE R s @ 58 BE4 i 25 71 i I Zh (X35 52 L
B Z AT ; O T B8 BE Y B8 2 A4 B R 0 Ak, SRR
AL AL AT B L FE b B BE T B R AL IR L s @ BFIE— OO T
B ZExi A SRR AUt RE B R, T 2M T X T UL R+ AR A
AR EERE, © PFRMEMAERTE. ik, EFFT
1500m Biizsh BVE R Z KX R, 2 ME PRS2 3h 7 e &%
B, B, SEHE TR R, I E R =
ARt RE R AR A e, X — 25 AR B3 T 1500m 12 3 5t A BALAE
RERCIH ST B2 R R, DARAR RO 8 SR (A R
B
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1.2.1 #HxEHH®

BT R, ASCEMLIT S A7 x5 1500m § i) &
BET 28 B BE W 2 0 RE AU RRIEEAT IS

L2 1.1 PAspSh3F 1500m J U FEAYE BT ZAHIENR, HE
HEATHBE N RAFRL, BRREZAAFRZK, ARFER. ARFK
V-3 1500m Hiiz 3 5 R 22 69 B R B H AR HFE .
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1.2.1.2 PIARFEEBULSTH T 1500m #iz s 53 2 A0 5, &8
EHEA AR A, BT IS T AR Ik, HER.: R
TED A B A AT SRR B RT4R T, ik MAOD ByIKHR J7, KBRS
1500m i 472 0 A UL AU RHIE B B 00 1

1.2. 1.3 FflHh 1500m s, WABEA [ RS2 A ARG
WS H s st AT 2= MR LA | DA S
TEHIEBL, FFINEBETZ M MBE, S M A S % A% R R AU 4
MR FES; 4 1500m H R RE R AU AR ALRE, KT BEA Uk
¥ 1500m Jf %3012 3KV B U A BEFR A

1.2.1.4 DI 1500m #liz 3 5 0 2% 5, 2 E R LF 230
5y U 1 22 AR AR R L, BT I S 5 T 90T 2R B
HEg: METHWREEMHT, ZAEFALLENM K HEZ LN
O HECRFIBE S, THUNYE 1500m A5 LR & RSN B
(¥ 1500m FR7ERE RS T T 22 57, IR T AR B IR .

L2, 1.5 Z58 SRS AR G RS R, 595555 1500m
BT 22 BA S T A B A R AR = AR R, AT R i R R B
T 1500m HEHZEHHEER.

1.2.2 #HARENX

1.2.2.1 IBEENX

R 2 G 200 B RS VA 5 . AR SOE X HU R B 3 il
i 53 1500m Piliz 3 5 42 78 o B 75 2870 b AR i B AR SC fiE Gl
ERISMHT, &6 THETEWTIRER, F8 TEETZNIRER.

1.2.2.2 SEREX

A B B RAE T MOAD BIINKTr Rt AT TR, ML
RKI0 H 2K B3 ST A BE T LAl ; X5 1 1500m
Gy Rl BV R i RE R AU R IE AT A, HE— BT BT
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