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Specificity adaptation Specificity in training

adaptation (ability) (bio motor ability)
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Periodization of Biomotor Abilities

Preparatory Competitive Transition

General Specific Pre Main N
preparatory preparatory -comp| competition Transition

Conversion
Anatomical Maximum -Power
Strength adaptation strength _Muscular
endurance
-Both

Maintenance Compensation

-Aerobic
. endurance Specific
Endurance Qr?é?;?;%ce -Specific endurance
endurance (ergogenesis)
(ergogenesis)

Aerobic
endurance

; - - -Specific ifi
Ae(;oblc S?':gélc sprt’aed -Specific speed

anaerobic |-Anaerobic * Alactic -Aglllty .
endurance |éndurance | x| actic -Reaction time
(ergogenesis)| * Speed -Speed endurance
enduranace

Perrodization of main biomotor abilities




Table 73 Guidelines for Designing Dynamic Resistance Training Programs

Type Intensity ~ Repetitions Sets Frequency Length of program

Strength (novice) 80-85% 1-RM 6-8 3 3 6 weeks or more
or -8 RM

Strength (advanced) 80-90% 1-RM 48 5 12 weeks or more
or 48 RM

Toning 60-70% 1-RM 1215 3 3 6 weeks or more
or 1215 RM

Endurance <60% 1-RM 15-20 3 3 6 weeks or more
or 1520 RM

Hypertrophy (advanced) ~ 70-75% 1-RM 10-12 5b >b 12 weeks or more
or 10-12RM




Kinds of strength

Maximum strength

Explosive strength

Power endurance

Strength—Endurance

Absolute strength

Relative strength

General strength

Specific strength
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Preparatory Competitive Transition
G 1 S ifi Pre- ...
enera peciic re Main competition Transition
preparatory preparatory comp
Conversion
fratt cal Maxi -Power
natomica aximum . .
Strength . -Muscular Maintenance C Compensation
adaptation strength
endurance
-Both
-Aerobi d . .
Aerobic ero. 1€ encurance Specific endurance Aerobic
Endurance -Specific endurance .
endurance . (ergogene51s) endurance
(ergogenesm)
-Alactic -Specific
Aerobic speed speed -Specific speed
Sneed & -Anaerobic *Alactic -Agility
pee anaerobic endurance * Lactic -Reaction time
endurance (ergogenesi * Speed -speed endurance
s) enduranace

Periodization of Biomotor Abilities




' Classic Strength/Power Periodization Model

Phase: Hypertrophy  Strength Power Peaking

Volume High Moderate Low to Moderate Low
Intensity Low High High Very High
Sets 3-6 3-6 3-6 1-4
Reps/set 8-12/20 1-5 1-5 1-4

Exercises & Total body& Muscles needed Muscles needing Power
choice weak areas in sport power

Exercise Weak areas Earlyin Early in Early in
Order first in session session session session

- total duration of the period 12-20 weeks
- specific variations/needs of every sport and athlete

— Undulating (non-linear) Periodization Model

- e.g. for sports with a long season
(Kraemer & Hakkinen 2002)
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Periodization of strength and agility during an annual plan

Training phase/ | Preparatory Competitive
Periodization

# of weeks 0 4-5 Rest of the season

Periodization of MxS P | Maintenance of MxS and
strength power

Ski | Agility

Periodization I |and
ac | quick Maintenance
of qui | ness
siti
on | training




Periodization of strength training

Adaptation period Anatomical adaptation(AA)
Foundation period Maximum transition(MT)
Strength period Maximum strength( MS
Power period Strength maintenance(SM)
Maintenance period




Periodization ot Power

Training Preparatory Competitive: league games Transitio
Phase n
Balance
Neuro Adapta | Increase | Increase | Maintain a the ability to | developm
muscular | tion the the recruit and discharge FT ent of all
strategy recruit | discharge muscles /
ment of | rate of FT stabilizers
FT

Periodizatio
n MxS Power Maintenance of MxS and
of strength/




Early general preparation




Late general preparation




Specific preparation
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\
Swimming (continued) 54 ’ B

Master Athlete (Short Distances)

Power is the dominant training factor for a master
athlete, The long preparatory phase is necded to
develop both power and maximum strength, Only
one competitive phase is assumed, ranning (rom
May through late August,

 Dominant eneryy
systems: anacrobic lactice and acrobio

e Limiting factors: P-I£, M-IZ short
e Training objectives: P, P-K

Oct. Nov. Apr. Sep.
Praparatory l f;nnlxmtalivn I Tlal\SI!DQl)
13 3| 3 3 K] 3 6 10 8
AA MxS [P MxS P MxS Conv. to Maimtenance: P/P-E | Compan
P/P-E
i 1




Loading pattern




Sl 5,0 5l o w0

Gl 33 ilio 510 918 &3 303 31 03 Liu! Al 3o (331 (5199 2 it 303 Sl LS L

4 50 559 L BL 3y
alao B-0 alao N-I. O)o
(aipiny )55 Iy jl goaw)s) % W.-IC. % I0.-IC. O

£-q q-1p (10) O jo she

IP-10 N-1. lo) )55 >la2)

-0 p-Iv (lo)9y) lo oply dred
als b.-kc, aiLd> P.-PO awls )o (loj

ail ¢. avl Q. l2)9> gu Cwljiwl awls

adlo) |-P adloy P-|b o a5 o Aolpiwl alnlo

1oy - P-I0 aion )> (p)od awls she)




995 yud Al> g0

kol oidd C 4> s 0 3Inil il 9 tue

w08 g el
alao IC-¢ Oxo
%V.-N\. O

£-q O o shed
c-1p lo) )55 >la2)

ic-¢ (N) (l2)g>) o op by 3lred
-0 2)9> gu Cvljiwl alwlo

lhungio 5 p¥ ol Cacpw

P-Ic aioo )> (9o awls dhhe)




Anatomical Adaptation

Strength training program for the AA phase for a team sport ( basketball, ice hockey,

volleyball, lacrosse, baseball,etc).

Exercise

Leg presses

40
i5

3

60
12

3

Push-ups

3 X 13

3 X 18

Bent-knee sit-ups

3 x 12

32< 15

Upright rowing

40 ,
12

40 5
15

60
12

Back arches
(medicine ball)

2 x 10

2 x 12

3x 12

33X 15

Step-ups

2 =< 30
seconds

3 x 30
seconds

3 X 45
seconds

2 X 45
seconds

3 < 45
seconds

3 X 60
seconds

Military presses

40 ,
15

50
i5

60 ,
12

704
10

TJoe raises

50 ,
15

50
20

60 ,
20

70 4
15

Leg curls

40 4
12

50,

50 4
12

60 ,

Burpees

2 12

3x 15

Loading pattern
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No. | Exercise | T | Week1 Week 2 Week3 | T | Weekd Week 5 Week6 | T | Week7 Week 8 Week 9
2 B, v %03 85, 0,| 0, B,

1 |Halfsquats| v | 70 %0

-2

&
w Lg
QLS

2 | Am pulls

leg presses

cleans

Loading pattern

Figure 9.1 Example MLM program for an Olympic-class sprinter.

N
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demcd

~ Phase Three: Maximum Strength

Figure 9.11 Combination of a drop jump with quick concentric and slow eccentric contractions followed by a series of hurdle jum
or bounding exercises. 2

~

Figure 9.12 One-legged eccentric contraction (on incline leg press machine) followed by a series of jumps and bounds.

/
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__Periodization Training for Sports

No. Exercise Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

1 Bent-over arm 2% 30 2% 30 2 X 45 2 X 30 2 X 45 3 X 45

pulls; load 50% seconds | seconds | seconds | seconds | seconds | seconds

-, ;(Abdominal V-sits 2 X 20 2 X 25 2 X 30 2 xX25 2% 30 2 X 835
reps)

3 |Layonback,arms| 1 X 25 2 x 25 2 X 30 2 X225 2 %30 2 X 30
above head, hold;

medicine ball
forward throws
4 Leg extensions; 2 X 30 2-% 380 2 X 45 2:x-30 2 45 2.X45
load 50% seconds | seconds | seconds | seconds | seconds | seconds
5 Cable elbow ex- 2 % 30 2 %30 2 X 45 2530 2 %45 - 45

tensions; load 60%| seconds | seconds | seconds | seconds | seconds | seconds

Loading pattern

Figure 11.2 Six-week training program for M-ES for a national-class 100-meter fly swimmer.

lists the training parameters for M-ES training. Figure 11.2 is a sample 6-
week program for a national class 100 meter fly swimmer.
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No. of

training

weeks S (S a
Type of
strength AA MxS Conv. to P

Loading
pattern

Figure 6.6

Variations of loading pattern for the first peak of a bi-cycle annual plan for sprinting in
track and field.

training

No. of

weeks <1 (S 3 3 a
Type of
strength AA MxS MxS Conv. to P

H

Loading |pg
pattern

Figure 6.7

Variations of loading pattern for a sprinter in swimming (one peak of a bi-cycle annual plan).

Note that training demand for the last two phases is high since the load is high (H) for 2 adjacent weeks.

training

No. of

weeks 5 3 3 3 (S

Type of
strength AA MxS M-E MxS Conv. to M-EL

Loading |
pattern

Figure 6.8

Variations of loading pattern for swimming for a long-distance event. Note that the load
for MIxS should not exceed 80 percent of 1TRM. Similarly, the load for M-E is low (30 to 40 percent)
but the number of repetitions is very high (see chapter 11).




s

for a football team (college).

No. Exercise Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
1 | Leg presses 40 , 40 4 80, 50 2 60 4 70,
15 15 15 15 12
2 Push-ups 2 % 1 3 x 13 3.5¢: 45 2 X 185 3 x 18 3 X 20
3 Bent-knee sit-ups D2 I 32 3 x 15 D A2 8 X 15 3 x 18
4 | Upright rowing 40 , 40 4 50 4 50 , 60 5 704
12 15 15 15 12 10
5 Back arches 2 X 10 2. 42 %12 2% 12 3 %X 12 3 % .15
(medicine ball)
6 Step-ups 254 30 3 X80 3 X 45 2545 3 X 45 3 X 60
seconds seconds seconds seconds seconds seconds
4 Military presses 40 , 40 , 50 , 50, 60 , 70 4
12 15 15 15 12 10
8 | Toe raises 40, 50 50, 50 . 60 , 70
15 15 20 15 20 5
9 | Legcurls 40, 40 , 50 4 50, 50 o 60 4
12 12 15 12 12 8
10 Burpees 2 x 10 2 x 12 3 %X 15 2% 42 3% 15 3 X 18
Loading pattern

Figure 7.2 Strength training program for the AA phase for a team sport (basketball, ice hockey,

volleyball, lacrosse, baseball, etc.). RI: As long as necessary to reach an almost full recovery between
stations.

N




*Multi-joint exercises are recommended for older adults and children.
*Programs for children and adolescents should be closely supervised by trained personnel.

Table 7.3 Guidelines for Designing Dynamic Resistance Training Programs

Type Intensity Repetitions  Sets Frequency Length of program

Strength (novice) 80-85% 1-RM 6-8 3 3 6 weeks or more
or 6-8 RM

Strength (advanced) 80-90% 1-RM 4-8 56 56 12 weeks or more
or 4-8 RM

Toning 60-70% 1-RM 12-15 3 3 6 weeks or more
or 12-15RM

Endurance <60% 1-RM 15-20 3 3 6 weeks or more
or 1520 RM

Hypertrophy (advanced)  70-75% 1-RM 10-12 56 56 12 weeks or more
or 10-12RM




wrestler. ‘1'he program suggested 111 eacn DOX was repeated 1our uInes a week.

No. Exercise Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

1 |Half squats 60 4 60 , 70, 60 , 75, 80 ,
12 12 10 12 10 8

2 |Seated rows 60 , so , 70, 60 , 75, 80 ,
12 12 10 12 10 8

3 Twisted < B 3 X 18 4 X< 12 4 < 12 4 <X 15 4 <X 18

abdominals

4 Leg curls 60 , 60 , 70 ;5 80 5 80 , 70
10 8 8 8 8 8

5 |Dead lifts 60 so , 70, 60, 60 70,
10 8 8 8 8 8

6 Bench presses 60 4 60 , 70 , 60 , 75 4 80 ,
12 7 i 10 10 10 8

4 Lateral deltoid 60 , 60 , 70 4 60 4 60 , 70 .
raises 10 8 8 8 8 8

8 Shoulder shrugs 60 , 60 , 70 , 60 4 75 , 80 ,
12 12 10 7 10 10

9 |Toe raises 60 , 60 , 0 05 = 80 ,
15 15 1 1 2 10

10 Lat pull-downs 60 , 60 , 70 , 60 4 75 , 80 ,
1 12 10 1 10 10

11 | Cleans 60 4 60, 70, 60 , 75, 80 ,
1 1 1 1 12 10

Loading pattern

Figure 8.1 Example loading pattern for a 6-week training program for the hypertrophy phase for a
wrestler (heavyweight category).




Suggested Training Program for MxS and P

MXxS: 6 weeks Program

Execise/
Week #

1

2

3

4

S

6

Squats

60/12/2

70/10/3

70/12/3

70/10/2

80/7/3

85/6/3

Leg curls

50/8/2

30/10/2

60/8/2

S50/12/2

60/10/2

70/6/2

Abdomen
curls

To
disc
omfort

>

>

>

To high

discomf

>

Trunk
twist

8x2

10x2

12x2

10x2

112x2

>

Bench
press

60/12/2

70/10/2

70/12/2

70/8/2

80/8/2

85/5/2

Arm pull

As
above

Hill raise

70/10/2

70/12/3

80/10/3

70/10/2

80/8/3

90/3/3

Training
demand

L

M

H

L

M

H




Periodization of Speed

Preparatory

Competitive

Transitio
n

General
Preparato

ry

Specific Preparatory

Pre-
Competitive

Main
Competitive

Transitio
n

-Aerobic
and
anaero
bic
enduran
ce
(tempo
training)

-Alact

ic speed.
-Anaero
bic
enduranc
e

-Speci
fic speed
-Alact

ic
-Lactic
-Agili

ty
-Reacti
on time
-Speed-
enduranc
e

-Specific
speed

-Alactic

-Lactic
-Agility
-Specific
endurance
(erogene
8is)

-Specific speed(ergo-
genesis)

-Agility

-Reaction time

Other
Activities




