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AEROBIC ENDURANCE TRAINING FOR AEROBIC ENDURANCE ATHLETE:

Triathlon is an endurance sport and as such a majority of our training time is spent with a focus on building our aerobic capacity. Building your aerobic capacity is the most fundamental part of training for triathlon and it amazes me that many people (some that have been in the sport for years) don’t know how to effectively train to achieve this. Many triathletes waste a lot of their training time doing lots of miles and spending hours training to build their “aerobic engine” because they train too hard. So I thought I’d put together an article that would explain the how and why’s for effective endurance/ base/ aerobic training.

To understand how to affectively build an aerobic engine you first need an understanding of the two main fuel sources used in endurance sports and how they function together. The main fuel source is the “aerobic system”, which primarily burns fat in the presence of oxygen. The body naturally has large fat stores, which could last us for weeks of physical activity. The other fuel source is the “anaerobic system”, which burns glycogen (Carbs) in the absence of oxygen and is used at higher heart rates. Glycogen is stored in muscles, the liver and the blood and has a limited supply in the in the body. Once Glycogen stores within the muscles have been depleted during exercise it will then be taken from glucose in the blood stream. However the body can only process glucose from blood at 2/3 the rate it can process glycogen from muscles. Therefore once muscle glycogen stores have been depleted the athlete cannot sustain the same intensity of exercise and must slow down.

The aim of endurance training therefore needs to focus on maximising our aerobic capacity and ability to burn fat. However it is not as straightforward as going out for an “easy ride” or run. The two energy systems are inter-related; it is not a simple case of being either aerobic and burning fat or anaerobic and burning glycogen.  As illustrated in the graph below;
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The above graph shows a progressive test completed by an Aeromax athlete on the bike in June 04. Heart rate and blood lactate levels were measured at increasing levels of resistance (watts) at 3-minute intervals. The blue line shows power output measured in watts verses blood lactate. Power is an accurate measure of the level of physical exertion and is more reliable than the commonly used measure of heart rate.  You can see from the red line at the top of the chart that Power and Heart rate have a linear relationship (straight line), so when we talk about a level of physical exertion power or heart rate can be used. Lactate is a by-product of the anaerobic metabolism of glycogen and can therefore a measure of the functioning of the anaerobic system at that level of effort.

The two key points that we need to look at on the chart above are the anaerobic threshold (AT); the intensity of exercise where the demands of the muscle exceeds supply of oxygen, characterised by rapid increase in lactate levels; and the Lactate threshold (LT); the first workload level where there is a sustained increase in lactate above resting levels. Below AT the individual is considered to be working aerobically and above the AT the athlete is working anaerobically. However between the LT and the AT, although the athlete is considered to be still working aerobically, they are also burning an increasing amount of glycogen “anaerobically” as their level of effort increases, (watts or Heart Rate) shown by the increase in lactate. 

This is where we need to look back at our training plan to get the most out of our endurance/ aerobic base mileage. What we are aiming to do is maximise our body’s ability to utilize its fat stores aerobically. If you are riding, running or swimming your endurance based sessions above your LT you are training ineffectively. While, by definition you may be working aerobically your body is still burning a percentage of glycogen “anaerobically”. You are in effect training your body to use by default this fuel mix including “anaerobically” burned glycogen. The consequence of this is that when you get to races your body will be burning an excess amount of glycogen anaerobically, so that half way through the race when the limited supply of glycogen in the muscles is depleted and cannot be supplied at the same rate from your blood stream (2/3), you will hit the wall and be forced to slow down.

This is why it is essential that to get the best adaptation to your endurance training that these sessions should be completed at or below your LT. By training at these lower Heart Rates (or power) you will be teaching your body to burn a higher percentage of fat aerobically and therefore increasing your aerobic efficiency and capacity. The benefits of this will not only be felt at low aerobic heart rates, if your body’s ability to work aerobically and burn fat has increased then the benefit will also carry through to all higher levels of effort. 

Below I have included the chart showing the follow up test on the athlete as shown in the chart above. In the six months from June to December 2004 when the two tests were conducted the athlete was in a strength endurance training phase, where over 80% of training time was below LT (<70-75% of max Heart rate (MHR)) with the other 20% comprising key aerobic based strength sessions below AT. The chart comparison shows real and significant gains for the athlete from this training phase across the board. The time-spent training below LT has allowed his Lactate Threshold to increase by 70 watts from 280w to 350w. Combined with specific aerobic based strength session’s his Anaerobic threshold increased 80watts from 340w to 420w and Power output at Max effort increased 100watts from 400 to 500w. 
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The wide assumption that you will lose speed by doing a vast majority of training miles at low heart rates is completely false. Research has consistently shown that as little as 15% of training content is needed in the zone approaching aerobic/ anaerobic effort to build strength and speed. That is up to 85% of a training time can be spent at below LT and still make gains in strength and speed through specific key sessions approaching AT as shown in the test results above. You can in fact get a real endurance benefit from training at as low as 50% of MHR and would be far more beneficial to development of aerobic efficiency to be working at 50% than at 80% of MHR. By completing your endurance based sessions at these low intensities you will also be able to get a greater adaptive response from your key strength/speed sessions from being fresher allowing a higher quality session.

So to get the best response to your endurance training and build a strong efficient aerobic engine slow down, keep your HR down, take it easy and enjoy the ride or run, trust me you will become a better athlete for it.

Oh Yeah, these tests are genuine. They belong to Tim Prowse who placed 9th overall at Port Macquarie Ironman 2006; he was also 1st age grouper and won the 18-24 yrs age group by 22 minutes.

	Contact Grant Rollo Directly on;

Mob. 0412 076594

Ph.
(02) 4392 6265

E-mail grollo@iprimus.com.au
          rollo@aeromaxteam.com

Check out the Aeromax Team website at www.aeromaxteam.com
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