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Abstract

This study aims to identify Growth rates, Relative strength, and performance time for female lifters and defining Curved
characteristics best suited for growth rates, relative strength, and performance Time of female Olympic weightlifters and
evaluate the performance of snatch and Clean & Jerk for female lifters, coaches use the curved characteristics as standard guide
them through planning and preparing training programs. The study Applied on a sample of 88 female lifter participants in
weightlifting competitions at the 2012 Summer Olympics in London, Where the average age of 25.61+ 3.68 years, length 160.18
+ 6.27 cm, weight 67.04 + 14.33 kg and BMI 25.78 + 3.99 kg./m2. Were analyzed video film, which was filmed for female lifters
knowledge of the technical Committee of the International weightlifting Federation during the Olympic Games in London
2012. The movie was filmed with a video camera at 25 frames/second that is an attempt to analyze the best female lifters to
determine for the performance time phases Snatch and Clean & Jerk and using the program Kinovea Version 0.8.15 of kinetic
analysis. It was found the rate of BMI and the relative strength of female lifters. The results showed final curved characteristics
best suited for growth rates, relative strength, results lifts and performance time phases of female Olympic weightlifters, and
determine the standard to assess the performance of Snatch and Clean & Jerk in weightlifting. These results must be taken into
account by the coaches and female lifters to use the standard guide them through planning, preparing weightlifting training
programs and to evaluate the performance of snatch and Clean & Jerk lifts for female lifters. Modified the weight categories for
female weightlifters beginning of 63 kg weight for the following class of 2-3kg until the distinction between the different

weight categories results in female lifters, which can achieve for new Olympic Records in female weightlifting competitions.

Keywords: Female lifters, weightlifting, Olympic, snatch, clean and jerk, relative strength.

INTRODUCTION

Female Olympic weightlifting characterized
techniques for the snatch and clean & jerk by an
increased barbell displacement from platform to an
overhead position. Which is referred to as the
performance phases as follows for Snatch (Pull
Phase I - Pull Phase II - Squat- standing up), while
you are for Clean & Jerk (Pull Phase I - Pull Phase II
- Squat- standing up clean - Jerk- stand up from
jerk) (2,9,10,20). The growth rates and the relative
strength and performance time indicators evolution
maximal strength and performance for female
weightlifting depend where evaluating the
relationship between strength and weightlifters
performance skills of different length, body mass
and performance time (9,11,27).

This study puts the determinants and standards
for growth rates, the relative strength and lifts
performance time phases to evaluate the results
snatch, clean &jerk lifts and female Weightlifters
performance. Where focused most of the studies

conducted on female weightlifting study
biomechanical characteristics to snatch and clean &
jerk. Studies have specifically focused on barbell
path in relation to body position, barbell velocity,
mechanical work and power output (15,16,26,33)
lacked These studies do not specify the curved
characteristics best suited for the growth rates,
relative strength and performance phases time for
female lifters as a criterion to evaluate the results

and performance of female Weightlifting.

By studying the results of cycles Olympic
weightlifting competitions in the period from 2000
Sydney to 2012 London (31,16,17), which involved
for the female Egyptian weightlifter team. That there
is a clear difference in the achievement of digital
female Egyptian lifter, when compared to the level
of Olympic. May be due the difference is obvious to
the non-availability of adequate information on the
standards Growth rates, relative strength and
Performance time required to female lifter the one



hand, and the lack of exact standard to determine
deficiencies in the performance of the other hand.

The researcher noted through its expertise in the
field of weightlifting, brief him on studies, scientific
research, references specialized weightlifting, within
science researcher found that there is a dearth of
research studies for determining the Curved
characteristics best suited for female weightlifters to
evaluate the level of performance skills. Prompting
the researcher to conduct this study to identify
Growth rates, Relative strength and performance
time for female lifters, and defining Curved
characteristics best suited for growth rates, relative
strength, and performance time of female Olympic
weightlifters. To evaluate the performance of snatch
and Clean & Jerk for female lifters and coaches to
use the standard guide them through planning and
preparing weightlifting training programs.

MATERALS & METHODS

The study was carried out on a sample of 88
female lifter participants in  weightlifting
competitions at the 2012 Summer Olympics in
London, Where the average age of 25,61+ 3.68 years,
length 160.18 + 6.27cm, weight 67.04 + 14.33 kg and
BMI 25.78 + 3.99 kg./m2. Data regarding the female
lifters length, age and results lift the were obtained
through the official website of the London Olympics
2012, International weightlifting Federation and BBC
sport Olympics (16,17). Were analyzed video film,
which was filmed for female lifters knowledge of the
Technical ~Committee of the International
weightlifting Federation during the Olympic Games
in London 2012. The movie was filmed with a video
camera at 25 frames/second. Is an attempt to analyze
the best female lifters to determine for the
performance time phases Snatch and Clean & Jerk
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and using the program Kinovea Version 0.8.15 of
kinetic analysis. It was found the rate of body mass
index (BMI) and relative strength (RS.) of female
lifters where the ladies were calculated BMI by the
following formula: BMI=Weight (kg)/(Length (m))?,
and calculate the relative strength of the following
formula: RS= Maximum strength/Body weight
(8,14,19). In the period from 1.2.2014 to 15.2.2014.
The researcher analyzed Kinetic skill of study for
members of female lifters in weightlifting at the 2012
Olympics in London, where 88 attempts were
analyzed by using a program Kinovea Version 0.8.15
for performance time analysis according to
following model Figure 1 and 2.

Analyzed are four main phases to snatch a
performance (Pull Phase I - Pull Phase II - Squat-
standing up) and analyzed are Six main phases to
Clean & Jerk a performance (Pull Phase I - Pull
Phase II - Squat- standing up clean — Jerk- stand up
from jerk) (1,4,9,10). Calculates of Performance time
according to following formulas: Calculates of
Performance time according to the following
formulas have been specified time (T.) for each
phase of performance from the beginning to the end
of the phase to Snatch and Cleané jerk as Figure 3, 4
(21,24,23,25).

Statistical analysis: SPSS statistics 19 was used
to apply formulas statistical by calculating: Mean
(M.), Standard Deviation (S.D), Percentile Score and
formulas Six Sigma score (5). Constant =3(S.D)/50.

RESULTS

Table 1 descriptive Statistics of the growth rates,
the results of Snatch, Clean & jerk and total results
in the different weight categories for female
weightlifting at the 2012 Olympics in London.

Figure 1. Model Performance time analysis to snatch.
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Figure4. Model analysis performance time phase for hsu Shu-Ching lifter winning second place in Clean & Jerk of 53kg weight.

Table 1. Descriptive Statistics for Growth rates and the results of snatch and Clean & Jerk for female Olympic weightlifters

Growth rates Results
Age (y) B. weight (kg.)  BMI (kg./m?) Length (cm) Snatch (kg) Cl & Jerk (kg.) Total (kg.)
Mean  +SD Mean +SD Mean  +SD Mean +SD Mean +SD Mean +SD Mean +SD

Weight
categories

48 kg 2391  4.28 47.59 0.21 2129 097 14973 352 77.45 6.96 100.27  8.66  177.73 15.16
53 kg 25.67  3.33 52.55 016 2159 132 15673 538 86.00 6.27 109.20  7.95 19520 12.61
58 kg 2469 331 57.65 027 2345 120 157.00 4.13 98.00 6.00 12338 820 22138 13.78
63 kg 2744 296 61.62 1.25 2350 074 162.00 333 96.78 1119  119.89 13.26 216.67 24.44
69 kg 2715 542 68.43 0.29 2623 085 161.62 266 10508  8.69 13023 1049 23531 19.01
75 kg 2492 311 74.18 0.75 2744 095 16458 3.01 10592 1658 130.83 16.67 236.75 33.25
+75kg 2600 3.00 11092 16.77 37.83 466 171.00 4.83 118.00 14.00 14825 1892 26625 32.42

Table 2 descriptive Statistics of the RS Snatch, Table 3 descriptive Statistics of the RS. Snatch,
phase’s time and performance total T. of snatch lift time phase and performance total T. of Clean & Jerk
in the different weight categories for female lift in the different weight categories for female
weightlifting at the 2012 Olympics in London. weightlifting at the 2012 Olympics in London.
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Figure 5 shows the curved characteristics best Figure 6 shows the curved characteristics best
suited for standard levels of the Growth rates, suited for standard levels of the RS. Snatch,
results of Snatch, Clean & jerk and results total in  Performance time phase and performance total T.
the different weight categories for female for snatch lift in the different weight categories for
weightlifters. female weightlifters.

Table 2. Descriptive Statistics for Relative strength and performance Time phases of snatch for female Olympic weightlifters

Performance Time phase for Snatch lift (Sec.) RS.

Weight categories Pull phase 1. Pull phase IL Squat Standing up Total T. Snatch

Mean +SD Mean +SD Mean +SD Mean +SD Mean +SD Mean +SD

48 kg 0.45 0.07 0.27 0.02 0.53 0.04 2.51 0.03 3.76 0.09 1.63 0.15
53 kg 0.58 0.07 0.31 0.02 0.61 0.06 2.55 0.09 4.05 0.19 1.64 0.12
58 kg 0.57 0.01 0.33 0.01 0.65 0.04 2.46 0.01 4.01 0.06 1.70 0.11
63 kg 0.54 0.02 0.30 0.02 0.68 0.01 3.21 0.54 4.73 0.53 1.57 0.15
69 kg 0.71 0.04 0.31 0.02 0.83 0.08 3.45 0.32 5.29 0.39 1.54 0.13
75kg 0.64 0.05 0.31 0.02 0.48 0.03 2.95 0.28 4.37 0.28 1.43 0.22
+75kg 0.57 0.03 0.29 0.02 0.56 0.02 3.76 0.33 5.18 0.32 1.09 0.16

Table 3. Descriptive Statistics for Relative strength and performance Time phases of Clean & Jerk for female Olympic weightlifters

Performance Time phase for Clean & Jerk lift (Sec.) RS.

Welght. Pull phase 1. Pull phase Squat Standing up Jerk Standing up Total T. Clean& Jerk
categories II. clean from Jerk

Mean +SD Mean +SD Mean +SD Mean +SD Mean +SD Mean +SD Mean +SD Mean +SD

48 kg 0.51 0.05 031 004 051 003 352 036 220 033 226 008 936 039 211 0.19

53 kg 048 008 032 003 051 005 179 022 332 016 243 029 885 028 2.08 0.5

58 kg 0.61 006 034 003 060 002 173 0.11 247 028 221 009 796 036 214 0.14

63 kg 0.71 0.07 033 0.01 052 006 233 026 3.01 039 3.17 007 10.07 060 194 0.18

69 kg 077 012 042 003 060 008 254 014 383 051 428 044 1244 1.03 190 0.15

75 kg 064 008 026 003 066 003 159 016 328 008 266 023 9.08 029 176 0.22

+75kg 079  0.11 035 002 061 005 213 029 426 064 224 010 1039 079 136 0.20
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Figure 5. Curved characteristics best suited for growth rates and performance level in weight categories for female Olympic
weightlifters.
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Pull phase 1.
0,24
0,36
0,54
0,49
0,59
0,48
0,49

Pull phase II.
0,21
0,25
0,30
0,25
0,26
0,24
0,22

—e— 48 kg.
53 kg.
—t—58 kg.
—— 3 kg.
—8—69 kg.
—a—T75kg.
—e—+75 kg.

Squat
0,40
0,44
0,54
0,66
0,60
0,40
0,52

Total T.
3,49
3,47
3,82
3,12
4,13
3,54
421

RS Snatch
2,08
1,99
2,02
2,02
1,92
2,09
1,57

Standing up
2,43
2,29
2,41
1,60
2,50
2,11
2,77

Figure 6. Curved characteristics best suited for Relative strength and performance time of Snatch in weight categories for female
Olympic weightlifters.
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Figure 7. Curved characteristics best suited for Relative strength and performance time of Clean & Jerk in weight categories for female
Olympic weightlifters.

Figure 7 shows the curved characteristics best
suited for standard levels of the RS. Snatch,
Performance time phase and performance total T.
for Clean & Jerk lift in the different weight
categories for female weightlifters.

Figure 8 shows the Curved -characteristics
growth rates and performance level for lifts snatch
and clean & jerk of Podobedova Svedana lifter
winning first place and Abir Khalil Egyptian lifter in
75 kg, ZHOU Lulu female lifter winning first place
and Ramadan Nahla Egyptian lifter in +75kg.

Turk J Sport Exe 2014; 16(1): 1116-127
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Figure 9 shows the Curved characteristics RS.
snatch and performance time of Snatch for
Podobedova Svedana female lifter winning first
place and Abir Khalil Egyptian lifter in 75kg, Zhou
Lulu lifter winning first place and Ramadan Nahla
Egyptian lifter in +75kg.

Figure 10 shows the Curved characteristics RS.
Clean &jerk and performance time of Clean &jerk
for Podobedova Svedana female lifter winning first
place and Abir Khalil Egyptian lifter in 75kg, Zhou
Lulu lifter winning first place and Ramadan Nahla
Egyptian lifter in +75kg.
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Figure 8. Curved characteristics Growth rates and performance level of female lifter winning first place, Egyptian lifter in 75kg, female

lifter winning first place and Egyptian lifter in +75kg.
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Figure 9. Curved characteristics Relative strength and performance time of Snatch for female lifter winning first place, Egyptian lifter in
75kg, female lifter winning first place and Egyptian lifter in +75kg.
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Figure 10. Curved characteristics for Relative strength and performance time of Clean & Jerk for female lifter winning first place,
Egyptian lifter in 75kg, female lifter winning first place and Egyptian lifter in +75kg.
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DISCUSSION

Results showed a statistical analysis of the
average growth rates and the results of snatch and
clean & jerk for female lifters tablel that the results
of the lift depend on growth rates and strength for
female lifters 75 kg category average age of
24.92+3.11, and length 164.58+3.01. Achieved results
total lifts average 236.75+19.01 while female lifters
has achieved 63kg category average age 27.44+2.96
the highest average age of championship, average
length 162.00+3.33 and Total results 216.67+24.44 kg.
That rapprochement in level of performance
between female lifters 69 kg and lifters 75kg
category, as it made lifters 69 kg average snatch
105.08+8.69 and Clean & jerk 130.30+10.49 kg. While
has achieved lifters 75 kg category average snatch
105.92£16.58 and Clean & jerk 130.30+16.67 with
different growth rates and strength between female
lifters (11, 27,30).

There is also the superiority of female lifters 58
kg on female lifters 63 kg category where the results
achieved female lifters 58kg snatch average
98.00+6.00 and Clean& Jerk 123.38+8.20, while
female lifters achieved 63 kg category average
results snatch of 96.78+11.19kg and Clean& Jerk
119.89£13.26 kg. The table 2, 3 Shown superiority
female lifters 58 kg category in the relative strength
of the muscle group involved in Kinetic
performance of the snatch and clean& jerk, which
achieved RS. Snatch an average 1.70+0.11 the
elevation of RS. Clean & jerk average 2.14+0.14,
while achieved female lifters 63 kg category average
RS. Snatch of 1.57+0.15. The Clean & jerk average
1.94+0.18 is explained, however, that results as
female weightlifters depend on differing growth
rates and rate increase relative strength indicates the
development of strength to muscle group involved
in Kinetic performance of snatch and clean & jerk for
female weightlifting (13,27,30). The results also
showed that of performance time of pull phase II is
less than a performance time pull phase I in each of
snatch and clean& jerk for female lifters (11,12).
Where short duration pull phase II indicates that I
have the power female lifters much bigger than it
was in the pull phase I, That is where the power =
work/ time P=W/T (15,21,23,24,25). Results indicate
the greater the relative strength of female lifter, the
lower performance time phases of the lifting (16,20).
The researcher attributed the low performance in a
time the pull phase II for the pull phase I to that pull
phase II begin of placing movement, while start pull
phase I of stability. As that female lifter after double-
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phase bending the knees be in a better mechanic put,
where resistance to shorten the arm less as possible
addition to the involvement of different muscle
groups, arms, legs and trunk at work synchronously
which increases the net force (6). Attributed
researcher low time of pull phase I and of pull phase
II, which is an indicator to increase the strength and
power female lifters to control weight for the time of
each squat phase and stand up heavyweight to pull
female lifter (33). The weight of the barbell with all
of its strength even to overcome the weight, force of
gravity to lift the barbell and so increase the speed
barbell.

Also showed results of Table 2, 3 rate increase
RS. Snatch, RS. Clean& jerk, low phases
performance time and total time lifting for female
lifters 48, 53, 58 kg categories, to the rate of relative
strength and performance time for female lifters 63,
69, 75475 kg categories. Indicates to the
development of strength in the group the muscles
involved in Kinetic performance female lifters of
have reported lightweights in female lifters of heavy
weights category (4,28). This means that the greater
the body mass and Barbell lifts less relative strength
and phase’s performance time increases. This
confirms the superiority female lifters 58kg on lifters
75, +75kg category in RS. Snatch, RS. Clean & clean
and performance total T. of lifts, including the
increase in relative strength rate refers to
development of strength in the muscle group to
participate in the Kinetic performance of the lifts
snatch and clean& jerk for female lifters 58 kg
category for muscle group involved in Kinetic
performance for female lifters 75, +75 kg category.
Who lack the strength and muscle mass compared
with lightweights, so attention must be paid to
developing muscle strength have lifters categories of
heavyweights in the training programs and work to
increase muscle mass they have (12,13,14,19,22,28).

Show Figures 5, 6, 7 Curved characteristics best
suited to the average growth rates, relative strength,
performance time and results lifts snatch and clean
& jerk for female weightlifters, and the degree to
standard interview 100% (13), the best values that
can up to it female weightlifters at the moment.
Where showed curved characteristics for female
weightlifters in various weights categories the
convergence in phase time Pull I, Pull II and Squat
to lifts snatch and clean & jerk. while the back of a
difference from the beginning of the phase stand up
for snatch and phase standup from clean to the end
of the performance progress and it depends on
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different body mass, the mass weight raised and
female lifter strength (3,7,8,19). As shown by a
curved characteristics the convergence in the level of
the relative strength of the muscles involved in
Kinetic performance, as well as lifting of
performance time total of the lift, which should be
characterized by female weightlifters. This has not
been achieved female lifters participate in the
session Olympics London 2012. Appeared this
difference in the level of strength to female lifters
different growth rates. A researcher sees that the
female lifters and trainers should develop the
maximum muscle strength in their training
programs (33), and the use of standard levels of
curved characteristics best suited to female
weightlifters when evaluate the level of performance
and results female lifters. The use of it when the
selection female lifters national teams to participate
championships and the Olympic Games. As shown
by a curved characteristics best suited to female
lifters 63, 69 kg category that there is a convergence
in the levels of standard growth rates, the relative
strength and performance time of female lifters (13).
Best results, especially for the expected female lifters
63 kg category snatch, clean& jerk and total results
respectively are 103.33, 159.67, 290.00 kg, while the
best results expected to female lifters 69 kg category
are 131.14, 161.69, 292.33 kg. This is due to a
convergence in the plane female lifters convergence
in growth rates and the extent of the weight
category between female lifters a 6 kg (28).

Showed Percentile Scores Appendix 1 to the
curved characteristics best suited anticipated to
female lifters of 48, 53, 58 kg weight categories
higher than range between 0.05 - 0.47 kg. which is
less than 0.50 kg of maximum weight category has
attributed this increase to the percentage water or fat
or waste products in the body female lifter, and
which can disposed of which through different ways
to lose weight with the aim of achieving best result
of anticipated achievement (22,31). According to the
results of Percentile scores of 63 kg weight category
notes that there are three levels of by weight
significantly increase the maximum for the category
and exceeding 0.50 kg weight is limited to between
63.88 -65.38 kg. Which calls researcher to change the
scope of the recommendation that weighted
category to become a maximum 66 kg category in
order to achieve a better level of achievement
expected of the weight category. Moreover,
observing the results Percentile scores for female
lifters of 69, 75kg weight category there are 69 kg
more than one level for the maximum category
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amounted to 69.31 kg. It also increased by three
levels of by weight to female lifters 75kg category
has been narrowed down between 75.52 - 76.42 kg
and researcher recommends in light of these
findings to modify the maximum of 69 kg weight
category to 71 kg. as well as modify the maximum of
75kg weight category to 77 kg in order to achieve the
best results expected and the consequent lifting
Minimum category next +75 kg weighted to +77kg.
Therefore, researcher finds that the results of current
study may contribute to bring attention of the
International Federation of Weightlifting to amend
the weight categories to female weightlifters
beginning of 63 kg weight for the following class of
2-3 kg. (29), until the distinction between weight
categories different results of female lifters, which
can check numbers Olympics records new for
female weightlifting competitions.

In  addition, showed  results curved
characteristics to Egyptian female lifters team of 75,
+75 kg categories in Figures 8, 9, 10 and Appendix 1.
Percentile scores Weaknesses in the Egyptian female
lifters level of performance for lifts snatch and
clean& jerk through the clear quantity differences
between the Egyptian female lifters compared
sinusoidal characteristics model female lifters
world's best and best suited curved characteristics.
By comparing the
characteristics for Egyptian female lifters, team in
Appendix 1. Percentile scores it is clear that
performance level of the female lifters located
between 55-65%. Thus, clear difference in the level
of achievement for records Egyptian female lifters

team and a better world and curved characteristics

values of the curved

female lifters most suitable this explains the
Egyptian female lifters get the fifth place in the
weightlifting competitions of the Olympic session to
London 2012. Must therefore on the coaches and
lifters concern for the development strengths of
training programs for the Egyptian female lifters
team (6, 33), and the use of curved characteristics
best suited in the selection and female lifters
evaluation.

The showed the
characteristics best suited for growth rates, relative
strength, results, and performance time phases for
Snatch and Clean& jerk lifts of female Olympic
weightlifter, and determine the standard to assess
the performance of Snatch and Clean & Jerk in
weightlifting. These results must be taken into
account by the coaches and female lifter to use the
standard guide them through planning, preparing

results final curved
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weightlifting training programs and to evaluate the
performance of snatch and Clean & Jerk lifts for
female lifters. Modified the weight categories for
female weightlifters beginning of 63 kg weight for
the following class of 2-3kg until the distinction
between the different weight categories results in
female lifters, which can achieve for new Olympic
Records in female weightlifting competitions.
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Appendix 1. Percentile Scores for all Mean of the Growth rates, relative strength, performance time and results female weightlifters.

Growth rates Results(kg) Performance time snatch (Sec.) RS Performance Clean & jerk (Sec. RS
Weight categories Present Bod Cl & Pull Pull phase Standin, Total Pull Pull Standin, Standing u; Total Clean&
i s % Weig}}]*lt BMI Length Snatch Jerk Total phase L Il;. Squat up i T. Snatch phase I phase I Squat up clear% Jerk from ]egrkp T. Jerk
100 48.23 24.20 160.29 98.33 126.26 223.20 0.24 0.21 0.40 243 3.49 2.08 0.34 0.21 0.41 2.44 1.21 2.03 8.21 2.67
90 48.10 23.62 158.18 94.16 121.06 214.10 0.28 0.22 0.43 2.45 3.54 1.99 0.37 0.23 0.43 2.66 141 2.08 8.44 2.56
80 47.97 23.03 156.06 89.98 115.86 205.01 0.32 0.24 0.45 2.47 3.60 1.90 0.41 0.25 0.45 2.87 1.60 2.13 8.67 2.45
70 47.84 22.45 153.95 85.80 110.67 195.92 0.36 0.25 0.48 2.48 3.65 1.81 0.44 0.27 0.47 3.09 1.80 2.17 8.90 2.33
60 47.71 21.87 151.84 81.63 105.47 186.82 0.40 0.26 0.50 2.50 3.70 1.72 0.47 0.29 0.49 3.30 2.00 2.22 9.13 2.22
48kg 50 47.59 21.29 149.73 77.45 100.27 177.73 0.45 0.27 0.53 2.51 3.76 1.63 0.51 0.31 0.51 3.52 2.20 2.26 9.36 2.11
40 47.46 20.71 147.61 73.28 95.08 168.63 0.49 0.28 0.55 2.53 3.81 1.54 0.54 0.33 0.53 3.74 2.39 2.31 9.60 2.00
30 47.33 20.13 145.50 69.10 89.88 159.54 0.53 0.29 0.58 2.55 3.86 145 0.57 0.35 0.55 3.95 2.59 2.36 9.83 1.88
20 47.20 19.55 143.39 64.93 84.68 150.44 0.57 0.30 0.60 2.56 391 1.36 0.60 0.37 0.57 4.17 2.79 2.40 10.06 1.77
10 47.07 18.97 141.28 60.75 79.49 141.35 0.61 0.31 0.63 2.58 3.97 1.27 0.64 0.40 0.59 438 2.98 2.45 10.29 1.66
0 46.95 18.38 139.17 56.58 74.29 132.26 0.65 0.32 0.65 2.59 4.02 1.18 0.67 0.42 0.61 4.60 3.18 2.49 10.52 1.54
100 53.05 25.55 183.62 106.48 133.04 233.04 0.36 0.25 0.44 2.29 3.47 1.99 0.26 0.23 0.37 1.13 2.84 1.56 8.01 2.53
90 52.95 24.76 178.24 102.30 128.27 22547 0.41 0.26 0.47 2.34 3.59 1.92 0.30 0.25 0.40 1.26 2.94 1.73 8.18 2.44
80 52.85 23.96 172.87 98.12 123.50 217.90 0.45 0.27 0.51 2.39 3.70 1.85 0.35 0.27 0.42 1.39 3.03 1.91 8.34 2.35
70 52.75 23.17 167.49 93.94 118.74 210.34 0.49 0.29 0.54 2.45 3.82 1.78 0.39 0.29 0.45 1.52 3.13 2.08 8.51 2.26
60 52.65 22.38 162.11 89.76 113.97 202.77 0.54 0.30 0.58 2.50 3.94 1.71 0.44 0.30 0.48 1.66 3.22 2.26 8.68 2.17
53kg 50 52.55 21.59 156.73 86.00 109.20 195.20 0.58 031 0.61 2.55 4.05 1.64 0.48 0.32 0.51 1.79 3.32 243 8.85 2.08
40 52.46 20.80 153.51 82.24 104.43 187.63 0.62 0.33 0.64 2.61 4.17 1.57 0.53 0.35 0.54 1.92 3.41 2.61 9.02 1.99
30 52.36 20.01 150.28 78.48 99.66 180.06 0.67 0.35 0.68 2.66 4.29 1.50 0.57 0.38 0.56 2.06 351 278 9.19 1.90
20 52.26 19.21 147.05 74.72 94.90 172.50 0.71 0.37 0.71 2.71 440 143 0.62 0.41 0.59 2.19 3.60 2.96 9.36 1.81
10 52.16 18.42 143.83 70.96 90.13 164.93 0.75 0.39 0.75 2.76 4.52 1.36 0.67 0.44 0.62 2.32 3.69 3.13 9.53 1.72
0 52.06 17.63 140.60 67.20 85.36 157.36 0.80 0.41 0.78 2.82 4.64 1.28 0.71 0.47 0.65 2.46 3.79 3.31 9.70 1.63
100 58.47 27.05 169.38 116.00 147.98 262.72 0.54 0.30 0.54 241 3.82 2.02 0.43 0.25 0.54 1.40 1.63 1.96 6.87 2.57
90 58.30 26.33 166.90 112.40 143.06 25445 0.55 0.30 0.56 242 3.86 1.95 0.46 0.27 0.55 147 1.80 2.01 7.08 2.49
80 58.14 25.61 164.43 108.80 138.14 246.18 0.55 031 0.58 243 3.90 1.89 0.50 0.28 0.56 153 1.96 2.06 7.30 240
70 57.97 24.89 161.95 105.20 133.22 23791 0.56 0.32 0.60 2.44 3.93 1.83 0.53 0.30 0.57 1.60 2.13 2.11 7.52 2.31
60 57.81 24.17 159.48 101.60 128.30 229.64 0.57 0.33 0.63 2.45 3.97 1.76 0.57 0.32 0.59 1.66 2.30 2.16 7.74 2.23
58kg 50 57.65 23.45 157.00 98.00 123.38 221.38 0.57 0.33 0.65 2.46 4.01 1.70 0.61 0.34 0.60 1.73 2.47 2.21 7.96 2.14
40 57.48 22.73 154.53 94.40 118.45 213.11 0.58 0.34 0.67 2.46 4.04 1.64 0.64 0.35 0.61 1.80 2.64 2.27 8.17 2.05
30 57.32 22.01 152.05 90.80 113.53 204.84 0.58 0.35 0.69 2.47 4.08 157 0.68 0.37 0.62 1.86 2.81 2.32 8.39 1.97
20 57.15 21.29 149.58 87.20 108.61 196.57 0.59 0.36 0.71 2.48 4.12 1.51 0.71 0.39 0.64 1.93 2.98 2.37 8.61 1.88
10 56.99 20.57 147.10 83.60 103.69 188.30 0.59 0.36 073 249 4.16 145 0.75 0.41 0.65 1.99 3.15 242 8.83 1.79
0 56.82 19.85 144.63 80.00 98.77 180.03 0.60 0.37 0.75 2.50 4.19 138 0.78 043 0.66 2.06 3.32 247 9.05 1.71
100 65.38 25.73 172.00 130.33 159.67 290.00 049 0.25 0.66 1.60 3.12 2.02 0.51 0.29 0.33 1.56 1.85 2.95 8.27 248
90 64.63 25.28 170.00 123.62 151.71 275.33 0.50 0.26 0.66 1.92 3.44 1.93 0.55 0.29 0.37 1.71 2.08 3.00 8.63 2.37
80 63.88 24.84 168.00 116.91 143.76 260.67 0.51 0.27 0.67 2.24 3.76 1.84 0.59 0.30 0.41 1.87 2.31 3.04 8.99 2.26
70 63.12 24.39 166.00 110.20 135.80 246.00 0.52 0.28 0.67 2.57 4.08 1.75 0.63 0.31 0.45 2.02 2.55 3.08 9.35 2.16
60 62.37 23.95 164.00 103.49 127.84 231.33 0.53 0.29 0.68 2.89 440 1.66 0.67 0.32 0.48 2.18 2.78 3.12 9.71 2.05
63kg 50 61.62 23.50 162.00 96.78 119.89 216.67 0.54 0.30 0.68 3.21 4.73 1.57 0.71 0.33 0.52 2.33 3.01 3.17 10.07 1.94
40 60.87 23.06 160.00 90.07 111.93 202.00 0.55 031 0.68 3.53 5.05 148 0.76 0.33 0.56 2.48 3.24 3.21 10.43 1.83
30 60.11 22.61 158.00 83.36 103.98 187.33 0.56 0.32 0.69 3.86 5.37 1.38 0.80 0.34 0.59 2.64 3.47 3.25 10.78 173
20 59.36 22.17 156.00 76.64 96.02 172.67 0.56 0.32 0.69 4.18 5.69 1.29 0.84 0.35 0.63 2.79 3.71 3.29 11.14 1.62
10 58.61 21.72 154.00 69.93 88.07 158.00 0.57 0.33 0.70 4.50 6.01 1.20 0.88 0.36 0.67 2.95 3.94 3.34 11.50 151
0 57.86 21.28 152.00 63.22 80.11 143.33 0.58 0.34 0.70 4.82 6.33 1.11 0.92 0.37 0.71 3.10 4.17 3.38 11.86 141
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Appendix 1. Table continued

Weight categories Growth rates Results (kg) Performance time snatch (Sec.) RS
present% | B.weight | BMI | Length | Snatch | ClI&Jerk | Total Pull Pull phase Squat | Standing | Total | Snatch Pull Pull
phase I 1L up T. phase I phase IT
100 69.31 28.77 169.60 131.14 161.69 292.33 0.59 0.26 0.60 2.50 413 1.92 0.40 0.32
90 69.13 28.27 168.01 125.92 155.40 280.92 0.61 0.27 0.65 2.69 4.36 1.84 0.47 0.34
80 68.96 27.76 166.41 120.71 149.10 269.52 0.64 0.28 0.69 2.88 4.60 1.76 0.55 0.36
70 68.78 27.25 164.81 115.50 142.81 258.11 0.66 0.29 0.74 3.07 4.83 1.69 0.62 0.38
60 68.61 26.74 163.21 110.29 136.52 246.71 0.69 0.30 0.79 3.26 5.06 1.61 0.69 0.40
69kg 50 68.43 26.23 161.62 105.08 130.23 235.31 0.71 0.31 0.83 3.45 5.29 1.54 0.77 0.42
40 68.25 25.72 160.02 99.87 123.94 223.90 0.73 0.32 0.88 3.64 5.53 146 0.84 0.43
30 68.08 25.21 158.42 94.65 117.65 212.50 0.76 0.33 0.92 3.83 5.76 1.38 0.92 0.45
20 67.90 24.70 156.82 89.44 111.36 201.10 0.78 0.34 0.97 4.02 5.99 1.31 0.99 0.47
10 67.73 24.19 155.22 84.23 105.07 189.69 0.80 0.35 1.02 4.21 6.23 1.23 1.07 0.49
0 67.55 23.68 153.63 79.02 98.78 178.29 0.83 0.36 1.06 4.40 6.46 1.15 1.14 0.51
100 7642 30.28 173.63 155.67 180.83 336.50 0.48 0.24 0.40 2.11 3.54 2.09 0.40 0.18
90 75.97 29.71 171.82 145.72 170.83 316.55 0.51 0.25 0.42 2.27 3.70 1.96 0.45 0.19
80 75.52 29.15 170.01 135.77 160.83 296.60 0.54 0.27 0.43 2.44 3.87 1.83 0.49 0.21
70 75.08 28.58 168.20 125.82 150.83 276.65 0.58 0.28 0.45 2.61 4.04 1.69 0.54 0.22
60 74.63 28.01 166.39 115.87 140.83 256.70 0.61 0.29 0.46 2.78 4.21 1.56 0.59 0.24
75kg 50 74.18 2744 164.58 105.92 130.83 236.75 0.64 0.31 0.48 2.95 4.37 143 0.64 0.26
40 73.73 26.87 162.78 95.97 120.83 216.80 0.67 0.32 0.50 3.12 4.54 1.30 0.68 0.27
30 73.28 26.30 160.97 86.02 110.83 196.85 0.70 0.33 0.51 3.28 4.71 1.16 0.73 0.29
20 72.84 25.74 159.16 76.07 100.83 176.90 0.74 0.34 0.53 3.45 4.87 1.03 0.78 0.30
10 72.39 25.17 157.35 66.12 90.83 156.95 0.77 0.36 0.54 3.62 5.04 0.90 0.83 0.32
0 71.94 24.60 155.54 56.17 80.83 137.00 0.80 0.37 0.56 3.79 5.21 0.76 0.87 0.34
100 161.21 51.82 185.50 160.00 205.00 363.50 0.49 0.22 0.52 2.77 4.21 1.57 0.45 0.29
90 151.15 49.02 182.60 151.60 193.65 344.05 0.51 0.23 0.52 2.97 4.40 148 0.51 0.30
80 141.10 46.22 179.70 143.20 182.30 324.60 0.52 0.24 0.53 3.16 4.60 1.38 0.58 0.31
70 131.04 43.43 176.80 134.80 170.95 305.15 0.54 0.26 0.54 3.36 4.79 1.28 0.65 0.33
60 120.98 40.63 173.90 126.40 159.60 285.70 0.55 0.27 0.55 3.56 4.98 1.19 0.72 0.34
+75kg 50 110.92 37.83 171.00 118.00 148.25 266.25 0.57 0.29 0.56 3.76 5.18 1.09 0.79 0.35
40 100.86 35.04 168.10 109.60 136.90 246.80 0.59 0.30 0.57 3.96 5.37 0.99 0.85 0.36
30 90.80 3224 165.20 101.20 125.55 227.35 0.60 0.31 0.58 4.16 5.56 0.89 0.92 0.37
20 80.74 29.44 162.30 92.80 114.20 207.90 0.62 0.33 0.59 4.36 5.76 0.80 0.99 0.39
10 70.68 26.65 159.40 84.40 102.85 188.45 0.63 0.34 0.60 4.56 5.95 0.70 1.06 0.40
0 60.62 23.85 156.50 76.00 91.50 169.00 0.65 0.35 0.61 4.75 6.14 0.60 1.13 0.41
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