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ABSTRACT

The purpose of this investigation was to determine whether the
concept of the critical power could be applied to competitive swimm-
ing by using critical swimming velocity (CV) as determined both in
the swimming flume (CV—-flume) and in the normal swimming pool
(CV-pool) and could be utilized as a practical index for assessing
swimmer’s endurance performance. CV defined as the swimming
velocity which could be theoretically maintained and continued for a
very long time without exhaustion was expressed as the slope of a
regression line between swimming distance (D) and its duration (T)

obtained at various swimming velocities. Eight highly trained swi-
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mmers were instructed to swim until onset of the fatigue at pre-
determined four swimming velocity levels using the swimming flume
and the four different swimming distances at maximal effort using
the swimming pool. In the results of CV-flume and CV-pool, the
regression relations between D and T were expressed in the general
form, D=a+bXT, with r’ showing higher than (.998 (P< (0.001),
respectively. These results indicate extremely good linearity regard-
less of the flume or the pool.

Furthermore, maximal oxygen uptake (\.Tozm) during incremental
exercise test, swimming velocity corresponding 4 mM of blood lac-
tate concentration (V-OBLA) and mean velocity in the 400 m free-
style (V-400) were measured on each subject. Significant correlationé
were found between CV-pool and CV-flume (r= 0.834, P< 0.01) , CV
~pool and V-400 (r= 0.996, P< 0.01), V-OBLA and CV-pool (r= ().895,
P< 0.01), V-OBLA and CV-flume (r= 0.856, P< 0.01), and CV-flume
and V-400 (r= 0.823, P< 0.05). These data suggest that CV can be
determined by relationship between swimming distance and its time
(record) measured not only in the flume but also in the normal
swimming pool, and CV can be adopted as an index for assessing the

endurance performance.
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# 1 The physical characteristics, the performance and test results for each subject

Sub .Age | Height |Mass| Speci- ‘:r’om“ V-400 | V-OBLA CV-flume CV-pool
" |(vears)| (cm) | (kg) | ality | (ml/kg/min) | (m/s) (m/s) |(m/s) r* |[(m/s) r?
1 19 174.5 [ 70.3 | Fr-S 64.2 1.610 1.522 1.541 0.999 | 1.548 0.999
2 19 181.8 | 74.9 | Fr-S 74.0 1.523 1.387 1.504 0.998 | 1.457 0.998
3 19 179.7 | 78.3 | Fr-S 70.2 1.575 1.428 1.525 1.0001]1.510 1.000
4 16 181.3 [ 70.2 | Fr-S 56.9 1.571 1.467 1.508 0.999 | 1.508 1.000
5 21 174.0 | 78.2 | Fr-M 65.5 1.646 1.523 1.511 0.998 | 1.589 0.999
6 20 174.5 [ 68.5 | Fr-M 74.3 1.681 1.508 1.571 1.000]1.633 1.000
T 16 169.0 | 68.8 | Fr-M 59.4 1.580 1.461 1.527 1.000{1.530 0.999
8 24 181.8 [ 70.8 | Fr-L 58.1 1.715 1.654 1.654 0.998 | 1.666 1.000
Mean | 19.3 | 177.1 | 72.5 65.3 1.613 1.494 1.543 1.555
S.E. 0.9 1.7 | 4.0 2.5 0.023 0.028 0.018 0.025

Fr : freestyle (S:50m and 100m, M : 200m and 400m, L : 400m and 1500m), {702,,,“ : maximal oxygen
uptake, V-400 : velocity of 400m freestyle, V-OBLA : swimming speed at 4 mmol/! of blood lactate
concentration. CV-pool and CV-flume : critical velocity determined by using the swimming pool and the
swimming flume.

Z ® OBLA TOWERE (V-OBLA) %R 7-.

ﬁﬁ%ci’ 200 L {j{@ best time 25) B:E..-i'%:é h 18 Velocity : V, Time : T
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WYY 5 HREETIEO 00 m ke, TLTR  § 17f

Sub. ! No. 3

REHT 1 ED 200 m k27 5. £hehom ~
Bk, 35kE & 085 AEIEES D BIIRILI % 5% £ et
HZ L, [ﬂth%@&fE%ﬁ*ﬁ L#2 CYSI 231, YSI > r/ Critical Velocity-flume
Co, LTD.). &M KSR 30 551 L& P S —
L7 o 0 100 200 300

o Time (sec)

4) WKT—NILEBIVF 4 HIVAE—-FOD 400
g{ﬁ | Distance : D, D=V*T

y =a+b*x

11, WK7—VEROEBED 7 ) 5 4 % R e Z
WRE—F (CV-flume) OWEHEISVWTR T o L VENE G ives
3. CV-flume Z2HET 37201, 1.60, 1.65, g _ CV-flume=1.525
170 B X 175 m/s @ 4 BB Feiki % L 7. 2 00 e

. y=14.51+1.525x
WRE XBTRIC BV TR RMIc R 5 F THE R"2=1.000, P<0.01
0 i 1 " 1 L

et 2 LT, RFEICEB T 5 Ekeh %51 0 100 200 300
LC, SREBMEESEHI LT, HKEERE & Hsepsmony dinsi(azcy
R, LHORENDE LI IT, BEREICBVT B1 An example of relationship between the
FITESOBRE R LT predetermined swimming velocity (V) and

s . the limit time (T), and between swimming

PKEE (D), WOk (V), FRHESR (T) & distance (D) and T (eubject 3) using the
5 &, ' ' swimming flume.
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D=VXT (1)
BRESRIE FiLORTHOoHLTIENTE S,
D=a+bXxT (2)
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DRB SN B,

| Distance : D, Record : T, Velocity : V

L y=a-+b*x
400 D=V*T=a+b*T 2
I V=a/T+b

E | T—o0, aT=0
e | . V=CV=b
5]
=3 Sub. ' No. 3
g wr CV-pool=1.510
2 ol
100 y=18.12+1.510x
50 | R*2=1.000, P <0.01
G I i s 1 n
0 100 200 300
Record(sec)

2?2 An example of relationship between the
predetermined swimming distance (D) and
the swimming record (T) (subject 3) using
the swimming pool.
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B3 Relationship between CV-pool and V-400 (A), CV-pool and CV-flume (B), CV—po?i and
V-OBLA (C), CV~flume and V-400 (D), V-OBLA and V-400 (E), and V-400 and Vo,

(F).
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2 2 Correlation matrix for variables measured by each experiment

V-400 | V-OBLA | CV-pool | CV-flume | Vo,
V-400 1
V-OBLA | 0.907** | 1
CV-pool | 0.998°* | 0.898°* | 1
CV-flume | 0.823* 0.856** | 0.824° 1
V0umax ~0.174 | —0.485 | —0.155 | —0.246 1

V-400 : mean velocity of 400m freestyle. V-OBLA : swimming velocity at 4
mmol/! of blood lactate concentration, CV-pool and CV-flume : critical
velocity determined by using the swimming pool and the swimming flume,

Vo.max - Maximal oxygen uptake.
**P<0.01 *P<0.05
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