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Chapter one  المحاضرة الأولى

• 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 )   المحاضرة الثانية

• The physical abilities in pool and in dry-land   المحاضرة الثالثة

• Training methods in pool and in dry-land (END 1,2, and 3, SP 1,2, and 3)  المحاضرة الرابعة

• (max strength, power, mobility, stretching-flexibility) المحاضرة الخامسة

Chapter three 

• The warming-up (in pool and in dry land)  المحاضر السادسة

• Testing (in pool and in dry-land) المحاضرة السابعة

• Periodization  المحاضرة الثامنة
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المحاضرة الأولى 

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   

الطاقة المتكررة/ القدرة على تحمل مخرجات القوة 

الكلام عن الفرق بين ال conditioning , adaptation 
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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



10

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 



12

 الشكل بتاع

النسب 
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All swimmers need to;
Max-strength, power, mobility and lean body mass for performance
Max-strength and power for start and turn 

Mid and distance swimmers:
Aerobic and anaerobic capacity and power 

Sprint swimmers (50m,100m);
Body fat percentage, reaction time, all related rate of force production 

Master the essential skills;
• Gliding 
• Break-out 
• Stroke rate, stroke length 
• Technique of SP1
• Streamline 
• Starts, finish 
• Breathing
• Kicking 
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Chapter two 
المحاضرة الأولى 

The physiology of swimming (terms, energy systems, and theories )

 التانيةالمحاضرة 

The physical abilities in the pool and dry land

 التالتةالمحاضرة 

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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ب الشكل بتاع النس





B- The abilities in pool and land
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Physical abilities that dominate in swimming 
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C-The training methods 



Aerobic threshold 

As part Of The Anaerobic Threshold Theory of 
Training, A Second Threshold called the Aerobic 
Threshold, Has Been Postulated By Some Exercise 
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 
Minimum Training Speed At Which Blood Lactate 
First Increased Noticeably Above Resting Levels 



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
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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.



What is lactic acid 
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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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Speed 
Rest 

Repeated Distance Set Distance  Training Method 
RepsSets

Lower AT
75% to 85%

5s to 1m1 to mins+200m (+2 mins ) 600m to +2000 (8mins-15mins)Basic Endurance 

85%
(4-6mml)

5s to 1m1-2 mins200m (2mins)
2000m to 4000m 

(20min to 45 mins)

Threshold Endurance 
(AT)

Above AT
90%

5s to 2 mins2 mins400m to 2000m 
1200m-2000m

(15mins to 20mins)

Overload Endurance 
(Vo2max)

Above AT
90%

15s to 
2mins 

3-10 mins
(100m 200m)

(25m to 400m) 
300m to 1200m

Sprint swimmers (400-800m)Lactic Tolerance 

Race pace 
Allow the swimmer to repeat the 

race pace 

½ to ¼ short dis
¼ to 1/16 long dis

200 to 1500m Race Pace 

100%
1mins to 
5mins 

3mins25m to 50m 300m  to 600 m Lactic Production 

100%
45s to 2mins

2mins to 3 
mins

10m to 25m 50m to 3oom Power 





Speed tests
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Event-distance timing 
• 50m,100m – 1500m 

Maximum speed 
• 2-3x25m 

Anaerobic power 
• 6x25m / 4x50m 

Race pace 
12x50m / 8x100m  

For example; 4x50m freestyle 

• The Intensity must be at maximum effort 

• The rest interval should be long to allow for the 
elimination of much of the lactate produced each 
swim 

1st 50 = 0:31:80
2nd 50 = 0:32:02
3rd 50 =  0:32:30
4th 50 = 0:32:20

The AVG speed
• 0:31:80 + 0:32:02 + 0:32:30 + 0:32:20 = 128:32sec 
• 128:32sec ÷ 4 = 32:08 sec per 5om 
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Traditional 
Interval 

Descending 

Send-offMixed 
Pyramid 

Broken 

FR  @ 85%
4x400

30 sec

Fast-slow / slow-fast
800m FR

(50m fast-100m easy)

8x200 
• Speed; 
• 1st 2nd 90% , 3rd 4th 85%, 5th 6th 80%, 7th 8th 75% 
• Rest interval; 
• 1st 2nd 50sec, 3rd 4th 40sec, 5th 6th 30sec, 7th 8th 20sec 

1500m 

• 500m
• 400m
• 300m
• 200m
• 100m

• 100m
• 200m
• 300m
• 400m
• 500m

• Distance 
• Strokes 
• Speed 
• Tools 

inc. the time and rest

• 5x100 FR 90%  1:40  
2x200 (100-50-50)
1x200 (2x50-4x25)
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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 



33

A- The warming-up (in pool and in dry-land)



Increase Body 
Temperature

increased muscle 
efficiency

increased blood 
flow

An Increased Nerve 
Conduction Rate 

These activities are intended to
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The effect of warm-up on performance speed and endurance 
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For example, warm-up in the pool 

Raise 

Activate  

Mobility 

Potentiate 

Endurance workout  Speed  workout  Test  workout  

Specific stroke: 
fr, bk, bs, fly, kick , pull

500m 150 bk- 100 kick- 100 pull

Skills drills: accessories
Streamline,  glide 

4x50 breast 3 times glide 

Nervous-power sets
4x15m IM all out  

Aerobic continuous sets
800m  freestyle  

Skills drills: accessories
Starts, turns 

4x25 SP1, mid-pool, turns   

Nervous-power sets
IM & Specific stroke
5x25m SP1 all out 

R
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m
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The warm-up protocol during race day for (sprint and 
endurance events) 
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• Finish the main warm-up at least 30 minutes before the race.

• If possible, get back in the water 10 to 15 minutes before the race.

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

• 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.

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



Protocol Anaerobic Threshold Test

By a given distance 

• T-3000

• T-2000

• T-1000 

By a given time

• 30mins 

• 12mins

By a given set

• 12x100m

• 5-7x200m 
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Speed tests
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Event-distance timing 
• 50m,100m – 1500m 

Maximum speed 
• 2-3x25m 

Anaerobic power 
• 6x25m / 4x50m 

Race pace 
12x50m / 8x100m  

For example; 4x50m freestyle 

• The Intensity must be at maximum effort 

• The rest interval should be long to allow for the 
elimination of much of the lactate produced each 
swim 

1st 50 = 0:31:80
2nd 50 = 0:32:02
3rd 50 =  0:32:30
4th 50 = 0:32:20

The AVG speed
• 0:31:80 + 0:32:02 + 0:32:30 + 0:32:20 = 128:32sec 
• 128:32sec ÷ 4 = 32:08 sec per 5om 



•Dry land tests 
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How to Test ?
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C-The periodization 
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The Competitive Schedule 
is Used to Create the 

Season Plan from Which 
Training is Planned and 

Implemented  

Establish the Model of 
Periodization used to 

Guide the Training 
Process and 

Programmatic Decisions 

Structures the Training 
Plan and Provides the 

Modes and Methods used 
to Modulate the athlete’s 

Preparedness and 
Performance 

Planning 

Periodization 

Programming  
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الشكل بتاع 
  ابرينجالتالشكل بتاع أساليب  overreachingال
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