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Chapter one (s¥) 5 _palaall

* What is strength and conditioning (general, and in swimming)?
* Understanding the Importance of S&C for swimming

* Understanding the demands of swimming

Chapter two

* the physiology of swimming (terms, energy systems, and theories ) x4l 3_palaall
 The physical abilities in pool and in dry-land 4314l 3_jalsall

* Training methods in pool and in dry-land (END 1,2, and 3, SP 1,2, and 3) 4l 3_palaull
« (max strength, power, mobility, stretching-flexibility) dsxlall & yalayll

Chapter three

* The warming-up (in pool and in dry land) 4walull paladll
 Testing (in pool and in dry-land) 4=Ludl 3 il

* Periodization 4l 3 yalall
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A- What is strength and conditioning (general, and in swimming) ?

B- Understanding the Importance of S&C for swimming

C-Understanding demands of swimming
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A- What is strength and conditioning in
general
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Strength
Ability to generate force or power and all strength physical abilities such as (agility, COD, speed, reaction time)

Conditioning
Ability to sustain repeated force/power outputs

3 Sial) ddtal) /3 g8l chla jaa Jead e 3yl

J om @Al ge 228 conditioning , adaptation
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adaptation

v Definitions Translations
w Definitions of adaptation
Noun
1 the action or process of adapting or being
adapted.
0 G5 <

“the adaptation of teaching strategy to meet students'

needs”

Send feedback
Synonyms:
converting = conversion @ alteration
modification = adjustment = changing
transformation = remodeling = revamping

reshaping  reconstruction  tailoring

customizing = adjustment = conformity

EuropeActive’s essentials for personal trainers



Y
‘1@
= Google Translate

Xa Text M Images B Documents

Detect language Arabic English Spar v

Conditioning|
ken'diSHaniNG
Noun See dictionary
Q, 49 12 /5,000
)
History

;’Jereps EUROPEAN ’d
crerrncbene . STANDARDS

t o' EwrepeActive europe OC"V@

INTERNATIONAL ACADEMY OF SPORTS SCIENCE AND TECHNOLOGY

B Websites conditioning ) X
kan 'diSHaniNG
Ying English Arabic Spanish v
Definitions Examples Translations Related words
X 2SS 3
Definitions of conditioning
takyif
Noun conditioning air conditioning Noun
accommodation See dictionary, 1 the process of training or accustoming a person
imal to behave in a certain way or to accept
& or animal
v D |D Q < certain circumstances.
“social conditioning”
Send feedback
Examples of conditioning
* %9  social conditioning
Saved
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What is Sports Conditioning?
Sports conditioning is training the body for the athletes' training season.

What is swimming Conditioning?
- Prepare or training the swimmer to able to compete
- Elevate the aerobic and technique level of your swimmers

- (example 1 50m break his num, example 2 international team
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B-Understanding the Importance of S&C for swimming
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Strength and conditioning in swimming will be divided into two parts

* Dryland;
strength (strength, power, ME) conditioning (aerobic training, mobility, stretching)

* Inside pool
Strength (sprints, power) conditioning (aerobic work, drills, techniques, warm-up and cooldown)

The importance will be in to side;

* Injury-prevention
* Enhance performance
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C-Understanding demands of swimming
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Figure 17.3 Share of energy system contribution during competitive freestyle swimming events in
top-level swimmers using computer simulation.

Data from F.A. Rodriguez and A. Mader, “Energy Systems in Swimming,” in World Book of Swimming: From Science to Performance, edited
by L. Seifert, D. Chollet, and 1. Mujika (New York: Nova Science, 2011): 225-240.
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Priceetal B o ‘ BMC Sports Science,
hiipss/doiorg o s 05 00 0067 Medicine and Rehabilitation
'RESEARCHARTICLE ~ OpenAccess
. . ®
Physical performance determinants G
in competitive youth swimmers: a systematic
review
Todd Price'®, Giuseppe Cimadoro’ and Hayley S Legg'*
All swimmers need to; . _
Max-strength, power, mobility and lean body mass for performance Master the essential skills;
Max-strength and power for start and turn * Gliding
* Break-out
Mid and distance swimmers: * Strokg rate, stroke length
Aerobic and anaerobic capacity and power * Technlqye of SP1
e Streamline
Sprint swimmers (50m,100m); * Starts, .f'n'Sh
Body fat percentage, reaction time, all related rate of force production * B'rea.thlng
e Kicking
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C-Training methods in pool and dry-land (END 1,2, and 3, SP 1,2, and 3
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A- the physiology of swimming (energy systems, and theories )
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TYPE 2B TYPE 2A TYPE |

fast-twitch muscle fibers

moderate fast-twitech muscle fibers slow-twitch muscle fihers

&% 3

ATP FORCE, SPEED FORCE, SPEED

FORCE, SPEED

@
=
- ,
Aerobic
lipolysis (fat)
6—10 seconds 30-60 seconds 3—4 hours
Time -
Capacity
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Swimming 20 m
100 m
200 m
400 m
800 m

1,500 m
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il gy JSA

95
80
30
20
10
10

15
65
40

20

40

60

70

Powers and Howley (99)
Powers and Howley (99)
Powers and Howley (99)
Powers and Howley (99)
Mathews and Fox (86)

Powers and Howley (99)
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Aerobic threshold

o

. 6-10 seconds seconds 3-4 hours
Capacity )
J
anaerobic zone | \
Mix R
Aerobic -anaerobic O
Zone
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B- The abilities in pool and land
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Rugby union

Weightlifting
American
football

%’
¢ Ice

Qh“" hockey  Basketball
Track and field: 2

&
=

50-100m Baseball

Basebau Xz
S, é AR
i 5 L ' . Middle-distance

running

Cross-country
skung

Track and ﬂeld Manlal
sprints Cricket

Figure 1.6 Various sports, their physical demands relative to needed speed, strength, and endurance.

Adapted from G.A. Nader, “Concurrent Strength and Endurance Training: From Molecules to Man,” Medicine & Science in Sports & Exercise
ﬂere' 38, no. 11 (2006): 1965-1970.
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Physical abilities that dominate in swimming

N N\ 7 "

Specific Flexibility
Strength speed endurance and
stretching
Q

R @ @ A
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C-The training methods
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Aerobic threshold

Blood Lactate Aerobic #Eaerﬁ bllg
Concentration Threshold EZST)O
(AeT)
N ' !

As part Of The Anaerobic Threshold Theory of |
High Intensity

Training, A Second Threshold called the Aerobic |

High Intensity

H i bohyd i
Threshold, Has Been Postulated By Some Exercise Netaboliom | verie g Carbolydisie
Metabolism

Scientists To Quantify The Minimum Speed That
Will Produce An Improvement In The Aerobic
Endurance Of Slow-twitch And Some Low-
threshold Fta Muscle Fibers, Proposed This M . > intensity
Minimum Training Speed At Which Blood Lactate

First Increased Noticeably Above Resting Levels Zonel  |Zone2 Zone 3 Zone 4 Zone 5 ZOREE ,
Active Endurance Tempo Lower Anercbic VO2Max Anerobic Capacity
Recovery Tempo Upper Threshold/FTP Nueromuscular
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Anaerobic threshold

The anaerobic threshold is the highest exercise intensity that you can sustain for a prolonged period without lactate
substantially building up in your blood,

The anaerobic threshold (AnT) is defined as the highest sustained intensity of exercise for which measurement of oxygen
uptake can account for the entire energy requirement. At the AnT, the rate at which lactate appears in the blood will be equal
to the rate of its disappearance.

Several tests have
been developed to determine the intensity of exercise associated with Ant: maximal lactate steady state, lactate minimum
test, lactate threshold, OBLA, individual anaerobic threshold, and ventilatory threshold

ﬁereps EURDPEAN ﬂ
creren e ot - STANDARDS EuropeActive’s essentials for personal trainers

europeactive



INTERNATIONAL ACADEMY OF SPORTS SCIENCE AND TECHNOLOGY

_RViass T4

What is V-O2max and its Testing?

The body’s maximal ability to take up, transport, and use oxygen is called maximal oxygen consumption or VO2max.

VO2 max is typically measured in absolute terms (e.g., liters of oxygen consumed per minute) or normalized to the
athlete’s size and expressed in milliliters of oxygen consumed per kilogram of body mass per minute (ml - kg-1 - min-1).
Because oxygen consumption is linked to the production of energy, and energy is necessary to perform muscular

contractions during exercise, VO2 max indicates the body’s upper limit to perform aerobic work. For this reason, VO2 max

is considered an important determinant of endurance performance.

ﬁere g EUROPEAN ﬂ
cun p 25 STANDARDS EuropeActive’s essentials for personal trainers

europeactive



INTERNATIONAL ACADEMY OF SPORTS SCIENCE AND TECHNOLOGY

_RViass T4

What is lactic acid

Lactic acid has played an important role in the traditional theory of muscle fatigue and limitation of endurance exercise performance. It
was thought that once exercise intensity exceeds the rate of maximal oxygen consumption (Vo2max), then an “oxygen debt” occurs and
metabolism switches from aerobic to anaerobic. This switch to anaerobic metabolism was thought to lead to an abrupt increase in blood
lactate levels, resulting in metabolic acidosis. This lactic acidosis was believed to impair muscle contractility and, ultimately, lead to
fatigue, exhaustion, and cessation of exercise. The uncomfortable feelings within muscles working at these near-maximal efforts were
believed to be directly associated with this lactic acidosis, as was the soreness that developed during subsequent days (now commonly
referred to as delayed-onset muscle soreness). Thus, lactic acid was believed to be little more than a metabolic waste product, the result
of pushing our systems beyond our capacity to deliver an adequate oxygen supply to our working muscles. This line of thought led to the
establishment of training programs that sought to increase maximal oxygen capacity through high-volume, lower-intensity exercise and

led many persons to be wary of exposing the body too frequently to bouts of lactic acid—producing intensity.
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Training Method

Set Distance

Repeated Distance

Sets

Reps

INTERNATIONAL ACADEMY OF SPORTS SCIENCE AND TECHNOLOGY

Speed

Basic Endurance

600m to +2000 (8mins-15mins)

+200m (+2 mins)

1 to mins

55to 1m

Lower AT
75% to 85%

Threshold Endurance
(AT)

2000m to 4000m
(20min to 45 mins)

200m (2mins)

55to 1m

85%
(4-6mml)

Overload Endurance
(Vo2max)

1200m-2000m
(15mins to 20mins)

400m to 2000m

5s to 2 mins

Above AT
90%

Lactic Tolerance

300m to 1200m
Sprint swimmers (400-800m)

(100m 200m)
(25m to 400m)

3-10 mins

15s to
A S

Above AT
90%

Race Pace

200 to 1500m

% to % short dis
% to 1/16 long dis

Allow the swimmer to repeat the
race pace

Race pace

Lactic Production

300m to 600 m

25m to 50m

3mins

Imins to
5mins

100%

Power

>
EUROPEAN

r EwropeActive

chene, STANDARDS

europeactive

50m to 3oom

10m to 25m

2mins to 3
mins

45s to 2mins

100%
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Race-Pace Training

Race-pace training consists of sets of underdistance repeats swum at present or desired
race pace. The repeat distance is usually half the race distance or less. The rest intervals
are usually short, but their length is a secondary concern. The major concern is that
swimmers perform the repeats at race speed. The rest intervals should be the shortest
length that will allow the athletes to swim at those speeds.

INTERNATIONAL ACADEMY OF SPORTS SCIENCE AND TECHNOLOGY

For 100 events

25 1 to 4 sets of 6-12 repeats
50 6-16
For 200 events
25 3 to & sets of 12-20 repeats
50 2 to 4 sets of 8-10 repeats
100 8-12
For 400 m/500 yd events
50 20-40
100 10-15
200 4-8
For 1,500 m/1,650 yd events
50 30-60
100 15-30
200 10-15
400/500 2-3

REPEAT DISTANCE NUMBER OF REPEATS REST INTERVAL
For 50 events
12.5 1 to 3 sets of 6-8 repeats 20-30 sec between repeats; 2-3 min
between sets
25 1 to 3 sets of 4-8 repeats 30 sec to 1 min between repeats; 2-3 min

between sets

15-30 sec between repeats; 3-5 min
between sets

30-45 sec between repeats

5-10 sec between repeats; 3-5 min
between sets

20-30 sec between repeats; 3-5 min
between sets

45-90 sec between repeats

10-20 sec between repeats
30-45 sec between repeats
1-3 min between repeats

10 sec between repeats
10-20 sec between repeats
30-60 sec between repeats
2-5 min between repeats

Fereps

£se INALS
EuropeActive

xy
EUROPEAN

STANDARDS

europeactive

Effects of Race-Pace Training

Primary

w Improves the interaction of aerobic and
anaerobic metabolic processes so that the
energy for swimming at race pace is sup-
plied faster and more econamically

m Improves the ability to sense and main-
tain race pace in competition

» Improves the ability to swim with the most
efficient combination of stroke rate and
stroke length during competition

m Improves the motivation and confidence
of athletes in their ability to maintain a
particular race pace in competition

- Secondary

m Increases VO, max

m Increases buffering capacity

m Increases aerobic muscular endurance

m Increases anaerobic muscular endurance

Constructing Race-Pace Repeat Sets

n Set distance: 200 yd or m to 1,500 m or

Summary of Guidelines for |

1,650 yd.

Repeat distances: Any distance that will allow
athletes to repeat at race speed. A distance |
of 1/2 10 1/4 of the race distance is usually |
required for events of 200 yd or m and less.

Repeats that are 1/4 to 1/16 of the race
distance work best for longer events,

Rest intervals: The shortest period that will
allow the swimmers to repeat at race speed,
Intervals of 10 to 30 sec usually work well |
with repeats of 100 yd or m and Jess, nter- |
vals may be 1 min for longer repeats.

Speed: Training speed should be equivalent
to present or desired race speed,

EuropeActive’s essentials for personal trainers
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SpEEd tEStS For example; 4x50m freestyle

* The Intensity must be at maximum effort
Event-distance timing .
« 50m,100m — 1500m * Therest interval should be long to allow for the
elimination of much of the lactate produced each

Maximum speed swim

e 2-3x25m
1t 50 =0:31:80
dEn = 0-27-
Anaerobic power 2:'d 50 =0:32:02
* 6x25m/4x50m 350 = 0:32:30
4th 50 = 0:32:20
Race pace

12x50m / 8x100m The AVG speed
e 0:31:80+0:32:02 + 0:32:30 + 0:32:20 = 128:32sec

e 128:32sec+4 =32:08 sec per 5o0m
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Traditional

8x200

A0 ¢ ossu 800m FR

30 sec (50m fast-100m easy)

o 15t2nd9Q%, 3rd 4th 85%, 5th 6th 80%, 7th 8t 75%

o 1st2nd50sec, 3 4th 40sec, 5th 6t 30sec, 7t 8t 20sec

m m

Distance inc. the time and rest

Strokes 2x200 (100-50-50)
Speed 1x200 (2x50-4x25)  5x100 FR90% 1:40

Tools
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BRIT Sl
ENGLISH ~Swimming

IFNSTITUTE OF

SPORT British Swimming Training Classification

. . . pp .. . . 1
Relationship between different training classification systems

Training | British - HR’ Log book | Sweetenham and - 4 . 5
Zones Swimming Description (bbm) | (simplified) Atkinson® Maglischo Olbrecht
-50 Al
EN1
40-50 Zone 1 A2
Aerobic AEC
30-40 A3
2 AT Anaerobic Threshold EN2
20-30 Zone 2 AT
3 VO, Aerobic Overload 10-20 Zone 3 | MVO, EN3 AFEP
LP Lactate Production 0-10 Race Pace LP Sp2 ANC
Zone 4
Lactate Tolerance 0-10 LT SP1 ANP
Speed Basic Speed ATP-PC . .
- P N/A Race Speed | Zone 5 | Sprint SP3 Sprint

This document simplifies training terminology and should be used as a guideline.

Individual maximum heart rates should be used to calculate HR (beats below maximum).

Sweetenham, B. and Atkinson, J. (2003). Championship Swim Training. Human Kinetics, Leeds, UK.

Maglischo, E. (2003). Swimming Fastesf. Human Kinetics, Leeds, UK.

Olbrecht, J. (2000). The Science of Winning: Planning, Periodizing and Optimising Swim Training. Swimshop, Luton, England.

1.
2.
3.
4.
5.
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Chapter three
A-The warming-up (in pool and in dry-land)

B-Testing (in pool and in dry-land)

C-Periodization
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A- The warming-up (in pool and in dry-land)
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These activities are intended to

Increase Body increased muscle increased blood An Increased Nerve

Temperature efficiency flow Conduction Rate
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The effect of warm-up on performance speed and endurance

Journal of

Functional Morphology KM\D\PH
. 7

and Kinesiology

WARM-UP FOR SPRINT SWIMMING: RACE-PACE OR

AEROBIC STIMULATION? A RANDOMIZED STUDY Systematic Revieo

Effects of Warm-Up on Sprint Swimming Performance, Rating
of Perceived Exertion, and Blood Lactate Concentration:

A Systematic Review

HenrIQUE P. NEIVA,"? MARio C. MARQUES,"? Tiaco M. BarBosa,>® MIKeL IzZquiERDO,*
Joio L. Viana,?® ANa M. TEXEIRA,® AND DanEL A. MARINHO'

’Deprzﬂmem‘ of Sport Sciences, Unrversity of Beira Interior, Covilha, Portugal; 2Research Center in Sport Sciences, Health

Sciences and Human Development, CIDESD, Covilha, Portugal; 3National Institute of Education, Nanyang Technological
University, Singapore; 4D5partmfnt of Health Sciences, Public University of Navarre, Navarre, Spain; SUnrversity Institute of Olivia Czelusniak, Emily Favreau and Stephen J. Ives *
Maia, ISMAL Maia, Portugal; and ®Faculty of Sport Sciences and Physical Education, Coimbra, Portugal

Health and Human Physiological Sciences Department, Skidmore College, Saratoga Springs, NY 12866, USA;
oczelusniak99@gmail.com (O.C.); eefavs@gmail.com (E.E)
* Correspondence: sives@skidmore.edu; Tel.: +1-518-580-8366

Slight variations

Average time (seconds) for 100 yd freestyle
60 60.5 61

Effects of in-water and dryland warm-ups on 50-
meter freestyle performance in child swimmer

Fatih Kaya', Mustafa Said Erzeybek?, Bilal Biger®, and Tuncay Meral?

'Faculty of Education, Department of Physical Education and Sports, Erzincan University, Turkey
2School of Physical Education and Sports, Dumlupmar University, Turkey

3School of Physical Education and Sports, Mustafa Kemal University, Turkey

4Erzincan Municipality Sports Club, Erzincan, Turkey

Abstract. In this study, effectiveness of 3 warm-up (WU) modes on 50m
free style on child swimmers has been evaluated. In repeated-measures
counterbalanced design, 10 male swimmers of a local sports club (10-12
ages) have tried out 50m freestyle after each WU on different days. Each

v WU took 15 minutes and the intensity of WU has been checked over by
ere pS Borg’s rating of perceived exertion (RPE) 15-point scale. a) no warm-up
EUROPEAN W 35 cn I (NWU): the swimmers sat or laid down for 15 minutes, b) dryland warm-

up (DWU): continuous rope-jumping at RPE 12 for 5 minutes, 2 sets
10x15s calisthenics with 15s breathing spaces and continuous rope-

Eu/on
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WARM-UP

RAISE ACTIVATE MOBILISE POTENTIATE

Raise heart rate & body Activate key muscle groups Mobilise key joints to improve Potentiate performance
temperature required for the upcoming acute range of motion through explosive activities
session that prime the CNS

Jeffreys (2007)
@ @strength_conditioning_science
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Endurance workout Speed workout Test workout

Aerobic continuous sets
- 800m freestyle
N/
VvV’
Specific stroke:
fr, bk, bs, fly, kick , pull
500m 150 bk- 100 kick- 100 pull

7
\~

Q.

o

£

©

=

o

Skills drills: accessories Skills drills: accessories ©

Mobility Streamline, glide Starts, turns §

\ 4x50 breast 3 times glide 4x25 SP1, mid-pool, turns oc
/.

SOV Nervous-power sets Nervous-power sets
otentiate 4x15m IM all out IM & Specific stroke
ﬁereps EUROPEAN 5x25m SP1 all out

. STANDARDS EuropeActive’s essentials for personal trainers
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The warm-up protocol during race day for (sprint and
endurance events)
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e Finish the main warm-up at least 30 minutes before the race.

e |f possible, get back in the water 10 to 15 minutes before the race.

e Use mostly moderate-intensity swimming at 50 to 65 percent effort.

e Gauge the intensity of effort while warming up before an event. Swim hard enough to warm the
body but not so hard that fatigue sets in before stepping on the blocks.

e Finish the pre-event warm-up as close to the start of the event as possible, ideally within 5 minutes

of when the race is set to begin.

Dryland Warm-Up

 Warming aerobic + injuries prevention ex
* Dynamic mobility + stretching

Activate by resistance

Potentiate

... STANDARDS EuropeActive’s essentials for personal trainers
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Y
‘gm
B-Testing (in pool and in dry-land)
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EN1 Repeat Distance

_RViassT4

Threshold 50 75 100 150 200 300 400
o 06s 026 0:40 054 122 1:51 247 2044

Protocol Anaerobic Threshold Test
056 026 0:40 w55 1:24 1:53 250 343

028 043 059 129 1:69 z00 402

05T 027 0:41 056 128 1:54 253 352

. . 02E 044 1700 1731 202 F04 407

BV d glven dlSta nce 058 027 oz 05T 127 1:56 256 356
0:29 0:44 101 1:32 2:04 307 411

w59 02E 043 wEs 12% 1:5% 259 400

° T'3000 1-3.000 Test 0:29 0:45 1:02 1:34 206 z10 116
’ 1:00 023 043 059 1:30 2:00 302 404

° _ . ' . 030 046 103 135 208 z14 420
T 2000 3’000 swim time = 35 min {2,10_0 SEC) 101 022 044 1:00 11 202 208 108
0:30 047 1:04 137 2:10 317 425

— . —1- 102 023 045 101 132 2:04 308 42

° T'1000 Pace per 100 m= 2"100 =30 = 1'10 S o4z 1:08 139 ER 220 4:29
. . Pace for other repeat distances = 1:10 X (distance in 100s) L - L L ! - — -

Bv a glven tlme 031 0:4% 1:06 1:40 215 324 4:34
T — . — A 1:04 0:30 0:46 1:03 1:35 208 214 420

Example' Tlme for 400 m = 1'10 X 4 - 4'40 03z 0:43 1:0% 1:42 217 327 4:33%

. : . - : 1:05 030 0:47 1:04 137 210 316 4:24

® 30m|nS Correction factors: 200s = T-S’ODO time - 2 sec 032 050 109 144 219 230 143
- : 1:06 031 047 1:05 1:3% 212 319 423

o 12mins 100s = T-3'000 time - 1.5 sec 033 051 1110 1:45 2:22 334 447
_ . 107 0731 o4z 106 140 214 zoo 132

- 50s = T-al'ooo time - 1 sec 03 052 1111 147 24 z37 452

. 1:0% 032 049 1:07 1:41 216 325 436

Bv d glven SEt 0:34 o5z 112 149 2:26 F41 456
Fig“re 16.18 The procedure for ca|cu|aﬁng a threshold training speed 1:09 02 04 1:08 1:42 20138 328 4:40

. . .. e 024 063 112 150 222 zaa 601

e 12x100m from a 3,000 m swim. The time for the swim, in seconds, is divided by
30 (the number of 100s Swum).r and the threshold pace per 100 mis 05 054 114 152 230 zar 505

the quotient 1011 023 051 1110 1:45 222 zza 1:47

: 036 058 115 154 2:33 351 510

° 5-7X200m 112 033 052 111 1:47 2:23 zaT 451
026 066 1116 166 2:36 z64 6014

113 ejet2) 052 112 1:4% 2:25% 340 455

., ﬂ 0ET 05E 117 157 2:37 367 Sla
’5; ereps 41 EUROPEAN
EUNRDPEAN RED) T
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J

SpEEd tEStS For example; 4x50m freestyle

* The Intensity must be at maximum effort
Event-distance timing .
« 50m,100m — 1500m * Therest interval should be long to allow for the
elimination of much of the lactate produced each

Maximum speed swim

e 2-3x25m
1t 50 =0:31:80
dEn = 0-27-
Anaerobic power 2:'d 50 =0:32:02
* 6x25m/4x50m 350 = 0:32:30
4th 50 = 0:32:20
Race pace

12x50m / 8x100m The AVG speed
e 0:31:80+0:32:02 + 0:32:30 + 0:32:20 = 128:32sec

e 128:32sec+4 =32:08 sec per 5o0m

ﬁere S SRADEEAM ﬂ : g .
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Dry land tests °
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T  1ABLE17.7 Percent of the 1RM and Repeti-

1. Instruct the athlete to warm up with  tions Allowed (%1RM-Repetition Relationship)
2. Provide a 1-minute rest period.
3. Estimate a warm-up load that will all o Number of repetitions
* 10 to 20 pounds (4-9 kg) or 5% to o1RM allowed
e 30 to 40 pounds (14-18 kg) or 109 100 1
4. Provide a 2-minute rest period. 95 9
5. Estimate a conservative, nearmaxin
titions by adding 93 3
¢ 10 to 20 pounds (4-9 kg) or 5% to 90 4
¢ 30 to 40 pounds (14-18 kg) or 10%
6. Provide a 2- to 4-minute rest period. 87 5
7 Make a load increase: 85 6
¢ 10 to 20 pounds (4-9 kg) or 5% to
* 30 to 40 pounds (14-18 kg) or 109 83 7
8. Instruct the athlete to attempt a 1R 80 8
9. If the athlete was successful, provid
failed, provide a 2- to 4-minute rest | 77 9
e 510 10 pounds (2-4 kg) or 2.5% t« 75 10
¢ 1510 20 pounds (7-9 kg) or 5% to
AND then go back to step 8. 70 11
Continue increasing or decreasing the load 67 12
technigue. ldeally, the athlete’'s TRM will b
65 15

FIGURE17.1 A 1BM testing protocol.

Reprinted, by permission. from Earie, 2006 (18]. Data from references 9, 49, 54, and 65.
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STANDING LONG JUMP TEST

Purpose

The standing long jump (also called the broad jump) test measures lower-body horizontal
explosiveness or power.

Outcomes

Horizontal jump distance in centimeters or inches

Equipment Needed

Adhesive tape; measuring tape

Before You Begin

Place a 1-meter (3 ft) strip of adhesive tape on the ground to mark the starting line. A stan-
dardized warm-up, including three to five practice jumps performed at moderate intensity
(approximately 50% of estimated maximal effort), followed by three to five minutes of rest
and recovery, should be conducted prior to beginning the assessment.

Ve reps45 cnor 'ESU?ZN DARDS EuropeActive’s essentials fc

P of Ewrepedutive europeactive

Figure 711 Standing long jump test.
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N
N1ASST4
MEDICINE BALL CHEST PASS TEST

Purpose

The medicine ball chest pass test measures upper-body explosiveness or power during a
pushing movement.

Outcomes
Horizontal throwing distance in centimeters or inches

Equipment Needed

Adhesive tape; measuring tape; bench with 45-degree incline; adequate vertical and horizontal
clearance to safely complete the assessment; medicine ball {6 kg [13.2 Ib] for females, 9 kg
[19.8 Ib] for males); spotter

Before You Begin

Extend a measuring tape at least 25 feet (7.6 m) out from the starting point where the medi-
cine ball would contact the client's or athlete's chest prior to a throwing attempt. Secure the
measuring tape on the floor under the front support beam of the bench and lay it out in the
direction of the throw. A standardized warm-up, including upper-body spedcific movements and
practice throws performed at moderate intensity (approximately 50% of estimated maximal
effort), followed by three to five minutes of rest and recovery, should be conducted prior to

beginning the assessment. Figure 7.18 MedlCIne ba" CheSt paSS

ﬂere S EUROPEAN ﬂ
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How to Test ?

FAgure 5.2 (@) Sit-and-reach and (B modified back-saver approach.

ﬂereps EUROPEAN ﬂ
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C-The periodization
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Establish the Model of
Periodization used to
Guide the Training
Process and
Programmatic Decisions

Planning

INTERNATIONAL ACADEMY OF SPORTS SCIENCE AND TECHNOLOGY

Periodization

Structures the Training
. Plan and Provides the
is Used to Create the Modes and Methods used

Sea:::o.n Pl.an from Which to Modulate the athlete’s
Training is Planned and Preparedness and

Implemented Performance

The Competitive Schedule

Programming

ﬁereps EUROPEAN ﬂ
s adiins.. STANDARDS

europeactive
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:
i 1
- Structure of :
‘aTypical Swimming Season :
— i
Macrocycle #1; General preparation period— e : 3
4 to 12 weeks ° . .
Macrocycle #2: Specific preparation period— " ; -
410 8 weeks o ra ’
Macrocycle #3: Race preparation period— @ ; 5
4 to © weeks :
MEGFEE}’G!E #d- TEI[JEI‘ pEriud—E to 4 weeks Training Microcycles Mesocycles Macrocycle

units

Macrocycle #5: Break—1 to 2 weaks

Figure 19.5 Training fits into microcycles, which fit into mesocycles, which
make up the macrocycle.
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Adapted from Periodi

ion: Theory and Methodology of Training, by Tudor 0. Bompa and Carlo A. Buzzichelli

Supercompensation is a relationship
between work and regeneration that leads
to superior physical adaptation as well as
metabolic and neuropsychological arousal
before a competition.

For the best training adaptations to occur,
training intensities, training volumes, and
bioenergetic specificity have to be
systematically and rationally alternated in
a sequence of phases.

...............

Performance
Fatigue
Psychological response

Neural response

B s Involution
Stimulus & *a, /
l' (NS . » Homeostasis
A\ (normal
\ biological
\ state)
\. o
N ~— "+ Compensation
l.- ,/
s - ’
b} A, 2
2
o
Phase |
Time (hr) 1-2 24-48 120-168
Catabolic
phase Anabolic phase
Time (hr) 0 12 48

Supercompensation Cycle b

@ 1 to 2 Hours

Central fatigue

+ Reduced neural
activation of muscle

+ Increased brain serotonin

Peripheral fatigue

+ Impaired neuromuscular
transmission, impulse
propagation

+ Substrate depletion

PHASE Il
Compensation

@ 24 to 48 Hours

+ ATP and PCr restored

- Increased oxygen
consumption

- Elevated energy
expenditure

- Increased protein
synthesis rate

PHASE 11l
Supercompensation

@ 36 to 72 Hours

- Force-generating capacity
and muscle sorenes
retum to baseline

- Psychological
supercompensation

PHASE IV
Involution

@ 3to 7 Days

+ Without optimal stimuli,
physiological benefits of
supercompensation
decrease

- Alteating high- and
lower-intensity training
can produce new levels
of homeostasis

ﬁereps EUROPEAN ﬂ

cunoscan 51 ue STANDARDS
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3
n2/o

Supercompensation

Load ) Maximum
low Moderate

<

Initial
level

>30-50%

Performance

Time

Figure 4. Theoretical effect of low, moderate, high and maximum volume session on performance.
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progression

— Principles of periodization ™|

specificity
L3

ﬁereps uuuuuuuu ’Vy

Flexibility

accumulation

recovery

vani. STANDARDS
t o EvropeActive europeactive

Overreaching

Va riety
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wdd i

1:1 2:1 3:1 4:1

Loading pattern

Microcycles
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Table .1 2000-2001 Seasonal Plan for Michael Phelps (NBAC)

Months September October I er
1 2 32 33 34 35 3& 37 38 37 40 41 42 43 44 44 47 4B 4% 50
"
s 3L s lalaalaaf s ~
Wesk Blal5(2(2]2 HHHEEREBBEBHHEE <ls elsle(E
Bagi HE L HEHHHE i Ev =l=1%|%[7 s|z|e Al 3
gins wﬁ'aaoooﬂggf HHEHEEEEEIREE %Eg;éé&fé’%fﬁEééﬁgzzz?%?%&
Mo 2R |2|E | = |28 = Z2|R[& |2 28] a2 2|8 e | 2[FT| R~ |25 8| 2|28 n| o | 2B R | 2|&E|R|m
= u| b
— O “EE “EEE W I
: 3
i =
s g £
3 : :
i B
¥ Location B -
3 o | |3 5 b HEF s | |3
g | |3 ol |2 ! |13  ERLE RN R
T £ 8l = & £ - B ] T .
L | = w
2 5 HlE] % £ % L £ 3
;ﬂ;:lg Transition period Building base In:_l:::' Eﬁ:‘qm Speific Compaetiton | Intersity Spacific Peaking T
g Strength Rehabitation Frogressive Powar M::::: Pgﬂ;ﬁiﬂ.‘-" Maintenance | Progressive Power Maintenance ]
5 Endurance Maintenance General progressive Mined M::::: Speific Maintenance | Mixed Specific Maintenanoe M
Speed Maintenance Maintenance Progressie Maximum | Progressive Masimum M;::;::::’ Progressive Basamaurm ]
Testing Dates
Medical Contral
100
o0
BD
i
&0
50
A0
30
20
10
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e gl Jal
s Rt ‘& » Jsal overreaching J)

100 51—
90—
Difference between overreaching and overtraining is the
807 amount of time needed for performance restoration
E’* 70 (not the type or duration of training stress or degree of
E 0 impairment).
£ o3 . =
T s0ql2 Overreaching Overtraining
= g .
= ™ o . '
< " 2 Functional Non-functional =~ syndrome
-] “ R Y |
20 {i.e. Reduced Training) AN // ek
Exp..;m. . o0 ™ /
104 il Tape, (Fast Recovery is rapid »Recovery takes longer Recovery takes even longer
cay) usually within 24-48h (up to 2 weeks), but is (weeks, sometimes months).
0 T T T T T T T T T T T T T T 1 all part of a planned The negatives outweigh the
12" 3 4 3 “i] r-‘r I"T" 9 1 11 1 B M program to improve positives. There is no long
ays ol Laper performance longer term gain
term (i.e. training
camps) Recovery takes a very long time,
ﬂ i sometimes many months.
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