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Notes: “Critical Velocity” Repetitions
The following “quotes” are from the ‘Forum’ on the Run Zone website (see: www.therunzone.com).  Run Zone is the website of American running coach Thomas Schwartz, commonly known as TINMAN (see: http://runningprs.com/tinmans-bio.html ). 
I find that TINMAN’s philosophy is very close to mine, and I have adopted & assimilated many of his ideas as my coaching has developed. The successes achieved by members of my training group Beacon Hill Striders (see: www.beaconhillstriders.co.uk ) can in part be attributed to the influence of Tom Schwartz (amongst other coaching notables: Arthur Lydiard, Percy Cerutty, Renato Canova, & Brad Hudson)

This particular set of notes focuses on ‘Critical Velocity’ Repetition Training. 
Sections highlighted are my emphasis.

Should you wish to discuss any of the points highlighted here, just e-mail me at: striders1@hotmail.co.uk
Critical Velocity (CV): Definition
‘CV means critical velocity (though I originally called it critical value) pace. I called it that because the number I created met the statistical criteria set for success. Anyway, think of it as being just above what a coach like Jack Daniels calls "Tempo" and many other coaches call LT. .... CV is set at exactly the equivalent pace you can run in a 42 minute race, with allowance for about 3 minutes on either side of it, to be effective. I've set it at 90.5% of equivalent VO2 max velocity, or what I call MA pace- meaning maximum aerobic pace.  .... As a general rule, if you want a simple way to estimate CV without having my chart in front of you, just add 10 seconds per km to your current, not goal, 5k pace, and that is CV.  .... About using CV, I recommend that you use 2 minutes of recovery between each 1k run at CV pace, during Base Training, and 1 minute of recovery between CV intervals during racing season. Runners who are experienced can use 1 minute of jogging between reps, year-round. ... The amount of CV you should do depends, primarily, upon your performance level. Secondarily it depends upon your weekly training volume (mileage). Always start with a thorough warm up. That means no less than 15-20 minutes of running if it is cold or moderate in temperature outside and 10-15 minutes when it is hot outside. I do suggest, also, that you run 4 or 5 x 30 seconds or about 150m (in your case) at about 5k pace, jogging 1 minute between each, at the end of your warm up before starting the CV intervals. Do a good cool down too- about 10-20 minutes, depending upon the weather and time. Please don't skip the cool down. ... If you use CV intervals once a week for a month, you'll figure out what that effort feels like. Then, you can run on unmeasured courses, if you so desire.  It would be good, however, to return to a measured course at least every 3 weeks to verify that your perceived effort matches the CV pace you know is for real.’ 

‘Critical Velocity, which is the pace you can sustain for approximately a 42.5 minute race effort.  I believe the term originally came from the swimming world in the 60s or 70s where coaches used the term to define swimmers' paces for a 20 or 30 minute maximum effort (some coaches prefer 20, others prefer 30).  TINMAN was the first in the running world to identify this pace for runners, but many on the Internet have tried to poach the definition for themselves without proper attribution to him.  TINMAN calls this pace the best "bang for your buck" workout pace to most effectively elevate fitness.  In other words, faster training paces will elevate speed, but not stamina, while slower training paces will elevate stamina but not speed (and slower paces also require a longer time input, which can be problematic due to the volume limitations on runners due to pounding).  Faster and slower paces are of course also vital to a complete training program, but CV pace is a pace that does it all and can be used nearly all year round with no adverse effects.’  
‘Think of CV as a pace you can hold for 30-35 minutes in a race on the day you are training. If you are unsure, make that a pace you can hold 35-45 minutes in a race, that day, if you had to. The important thing is to lock in on the effort, which is just below "hard." It's somewhat hard, but you shouldn't have to kill yourself to keep going, like you would with VO2 max intervals. If you could run 7 or 8 x 1km at CV pace when you are fit and racing regularly, aim for 4-5 reps during your "base" conditioning phase. Or, you can run 6-7 reps but use a longer jog recovery between reps. Or, you can slow CV pace by a couple second per 400m and use your normal amount of CV intervals. Many options, and many of them work well. Just don't strain! That's the important thing.’
CRITICAL VELOCITY (CV) TRAINING (versus RACE PACE Training)
‘In general, running at goal pace is not a good idea unless one is supervised by a coach who knows what he or she is doing. Too often goal-pace workouts turn into race efforts. The truth is runner's make more improvement when they don't "race" too often (in actual races or in training workouts). A workout that reach 70-80% of maximum fatigue is just right, in my opinion, to stimulate development of functional fitness while leaving a runner fully capable of performing distance work the next day. Running a hard race or race-effort (in training) cause deep fatigue, which too often leads to cutting training distance in the days that follow. Since total training volume plays a role in both elevating aerobic capacity and improving efficiency, overworking in races and training workouts is not a good idea. ... In most cases, when a runner trains at perceived current (present) race-pace, they are training plenty hard to induce improvement.’
‘Again, the main principle is this: you can often run 3-4 seconds per 400m slower than your recent race-pace indicates, and that's plenty hard enough to induce improvements in your functional fitness. You don't have to kill yourself in training to improve your racing times. For example, take a look at the workouts done by (German) Fernandez (top US Junior runner) at Oklahoma State University. This winter he ran 3:56 in the mile indoors, and what was his fastest workout? He said in the interview on You Tube, "63 highs". That's about 6% slower than his 1 mile average pace. Another guy, whom Joe Hanson - my good friend - coaches ran 63's pace, too, over the last month in training, yet the result of "slow" training was a 4 flat mile at Seattle and a 1:49 in the 800m the following week. Yeah, the guy Joe coaches is running SLOWER in training than his one-pace and 800m speed by quite a bit, but the guy is setting personal best times and racing well! The results prove the method I am telling you is right.’ 

‘Lesson: save your best efforts for races; you can train slower than race-pace for most of your training and continue to make performance progress. “Train, don't strain" (Arthur Lydiard's famous quote) or "Moderate and consistency" (Bill Bowerman's mantra)’
CRITICAL VELOCITY (CV) Training: Pace
‘A 3200m reference would be ideal to set up a correct CV pace. However, whenever I don't know a runner's long-distance time, I add 12 seconds per 400m to their 1600m time.’
‘CV is a stamina developer. It is set at 90% of VO2 max. CV is used for nearly everything because you must condition your intermediate muscle fibers to have the ability to absorb oxygen, generate ATP (adenosine triphosphate) (energy), and keep on going (requires both shuttling ions out of the fiber and regenerate lactate to use as fuel. ... CV targets type IIa fibers (intermediates I call them). IIa fibers have some power akin to the Type  IIb (sprint) fibers, but IIa fibers have genetic potential to expand capacity to process oxygen (generating more mitochondria and oxidative phosphorylation enzymes). ... Thus, if your IIa fibers have more oxidative capacity, and those fibers have a lot of power, you can hold a fairly fast pace without getting tired. Your stride will be noticeably stronger and you can hold that longer stride for more time; if your IIa fibers are aerobic conditioned.  ... 
You have a choice. You can run 2-3 hours at a good clip and deplete your type I fibers (called slow twitch or "red") fibers, so that you rely on your IIa fibers to get on going; thus, you would train IIa fibers during very long, fairly quick runs. Or, you can run faster and use longer intervals are tempo runs. Intervals that are too fast (over CV) will limit stamina development. Essentially, you will advance the amount of oxygen you can use for IIa fibers, if you run at 5k-3k pace, for example, but you will limit the stamina component. Part of that reason is volume related. You can only run so much at a fast pace before your legs give out. And, part of that is intra-metabolic. If you are running much faster than CV you are generating a portion of your ATP from anaerobic glycolysis, which generates acidosis. It is my opinion that acidosis limits stamina development. ... You can train for several weeks at 5k-3k pace and only expand your stamina by 20%, but you can train at CV or a little slower and expand your stamina by 50%. ... Anyway, CV is used for conditioning of your muscle fibers to use oxygen and to extend the amount of time that you can hold a fast pace. It's a universal training tool.’
‘Some GENERAL pace guidelines: LT pace...roughly one hour race pace / CV pace...8k-10k pace / Tempo...around marathon pace (again, broad estimate)’ 

‘Use your current, not goal, performance level when setting up training paces. Some rules of thumb: 
Easy distance running = about 5k pace plus 2:00--1:45 per mile / Tempo running = about 5k pace plus 60 to 45 seconds per mile / CV running = 5k pace plus 8-12 seconds per km. A 16 minute 5k runner needs about 4 miles of CV running, on average, but no more than 5 miles per workout. Thus a 7-8 x 1k at CV pace (jog 200m recoveries) is about right. Do striders twice per week (example 6-10 x 100m at 5k down to 1 mile or slightly faster pace)(jog 100m recoveries). Never strain!’
CRITICAL VELOCITY (CV) Training: And Peaking
‘I've said it a thousand times, you can do a CV workout every week of the year. It isn't so hard you are burning up your reserves to do it. It produces results.  So, how many CV sessions do I schedule for runners I coach during racing season?  Every week!’

‘Again, it only takes 3-10 workouts (normally in the middle of that range) that are fairly hard to round a person into racing shape. If one is running the 1500m, then they should do some 1500m workouts/races (probably about 5-8 of them that simulate race fatigue. If a person is racing the 5k, then 5-8 workouts (or races) should be run in a 5-6 week period to round a person into top racing shape.’ 

NB: ‘Then, all one has to do is ease back on the hard stuff for 2-3 weeks to create a peak performance.’

Example: 
‘Hypothetically I coach male collegiate runners aiming for a peak on November 15th (8k or 10km). I count back (for the team's peak) two or three weeks (for that is his peaking period) on the calendar from the peak race. Then, I create 6 weeks of solid workouts for that race-specific time-frame. (That would go back to the 21st or the 28th of September as the starting point of harder, more specific workouts which develop technical and tactical skills.) .... For the time-frame prior the 21st or 28th of September I would schedule (all the way to now, the 29th of June) a variety of base (endurance and strength-endurance) workouts and distance runs that gradually develop functional aerobic capacity. (The main difference is the performance or fitness level of the runners I coach). ... 
A fast (very fit) runner may do 8-10- x 1km at CV pace in July while a medium fit runner might do 6-8 x 1km and a slowish (not as fit as the other two) might do 4-6 x 1km at CV pace one time per week.’

‘I could do the same approach for the outdoor track season (counting back 2-3 weeks for a peaking period, 5-6 weeks of race-prep workouts that challenge a runner to a high level, and then a few weeks of base-conditioning (endurance and strength-endurance).’ 

‘So, I've laid out the method of how I derive training focus. When you stand beside me a few years, you'll specifically learn how I put together all the workouts, tailored to each runner’s performance and skill level, lifestyle factors, etc.  etc. ‘
CV / 10K Pace: As a BASE / CONDITIONING for ALL Distances:

‘Indeed, 10k training (not 5k-10k) training is perfect conditioning for many racing distances. Why? 10k intensity falls between 87 and 93% of Vo2 max for the strong majority of runners. That means 10k training intensity resides at the upper end of fast oxidative fibre recruitment. Fast oxidative fibres (FOF, or typically called FOG by scientists: Fast Oxidative Glycolytic) contribute to sustained power output (meaning over 3 minutes of racing, on up to about 3 hours of racing). Fast oxidative fibres are called into play around 50% of Vo2 max for sedentary runners and about 70% for fit runners and typically top out their contribution at around 90% of Vo2 max, which is where my CV (critical velocity) paces is set. Above CV power output must be helped by the most explosive fibres; called Fast Twitch X fibres. You'll find in textbooks and articles all over the place the term Fast Twitch B fibres, but that is incorrect. Only rodents (mice) have B fibres; humans have Fast Twitch X as the most explosive, fastest contracting. ... Now, back to how to convert 10k base type conditioning, which should constitute the foundation of all conditioning, for 40-45 weeks per year, in my opinion; runners must tailor training to their fibre type populations of their legs. Thus, an explosive runner over short distances will fine-tune their 10k/CV base with short, quality (meaning fast) repetitions. Runners who are suited to the 3k-5k, naturally, should fine-tune with VO2 max repetitions and short striders. Runners who are naturally 8k-16km (5-10 miles) specialist should do a lot of CV to half-marathon pace work (or what many of you might call "LT" training). Runners who are naturally suited for events over 16km or 10 miles should blend half-marathon pace to slightly slower than marathon pace into their programs. ... Let me focus on one oddity: the long distance specialist who tends to do better and better over longer and longer distances. This person should do a lot of HMP to MP work or up to 10% slower than marathon pace. Even when this type of runner is aiming for a peak 5k race, he or she should do mostly training at no faster than HMP (half-marathon pace). It may seem illogical, but there is a good reason: fibre type. This type of runner has nearly all Slow Twitch muscle fibres, so running faster than CV wipes this runner out in a hurry. In truth, you always want to train just below the breaking point, the redline that demarcates good training from abusive or too intense, too harsh training. Therefore, this type of runners should set their top running at 90% but aim for most of their "hard" workouts in the 75% to 85% of Vo2 max range; which is roughly marathon to half-marathon pace. Or, to frame this range in terms of time, let's say from 71 minutes to roughly 4 hours is the best "zone" of training paces for this particular runner.’
Alan Maddocks, 2015 ©


