Speed

Even if you are not a natural you can learn to run faster!

By: Kevin Shyne

I was running a ten-kilometer race last fall with my friend George. At five miles he was puffing while I was striding along smoothly. Then the finish line came into sight, and George unleashed his kick. He lengthened his stride, pumped his arms, and pulled ahead. I tried to keep up, but couldn’t. In the final straightaway, superior speed beat superior endurance.

     According to traditional jock wisdom, I am a victim of my genes. Some people are born fast others aren’t, and there is not much you can do about it. This notion is backed up scientifically by comparisons of muscle fibers  in top sprinters and distance runners. The former have more fast-twitch fibers, which contract powerfully and explosively, while the latter have more slow twitch fibers, which contract with less power but are also more fatigue-resistant.

     Although it’s long been believed that the ratio of fast-to slow-twitch fibers is genetically determined, 

a number of coaches and sports

 scientists have recently challenged 

that view. They hold that speed is

 much more learnable than previously believed and that anyone 

can substantially improve his 

or her ability to run (and swim)

 fast through proper training.
     For athletes without natural speed (most of us), this comes as good news.  You’ve got to be able to run fast in almost every land sport, whether you’re beating out a throw to the plate in baseball or dashing for a sideline shot in tennis.

    You can learn a lot about fast running by watching what happens when trained distance runners try to sprint.  David Costill and Lawrence Armstrong of the Ball State University Human Performance Laboratory did just that in a comparison of marathoners and sprinters. The sprinters showed more forward lean while running, as well as longer range of arm motion.  But the most important difference, because of its effect on mechanical efficiency of the body, was in the stride length. 

   At three-hour-marathon pace, the short, choppy stride of the marathoners was more efficient than the sprinters’ longer, bouncy stride. The marathoners showed an average vertical lift of nine centimeters of lifting to a 26.2 mile race and you’re talking about a lot of wasted energy.

    At higher speeds, however, the distance runners lost their advantage. They took more steps per second and reduced their vertical lift from nine centimeters to three. But the sprinters leveled out much more. Their vertical lift dropped to two centimeters. In addition, their powerful arms wings transmitted force through the legs in such a way as to increase forward thrust.

     “Sprinting required a completely different technique than distance running,” says Costill. Which is why sprinters tend to look like body builders in comparison with marathoners? To master the technique, you need muscles in the right places. Strong quadriceps, hamstring, and gluteus maximus muscles, the extensor and flexor systems of the legs, provide power for acceleration. According to experts, the muscles of the arms and shoulders counterbalance sideways torque generated with each stride, and they also add to forward thrust. The abdominal muscles  stabilize the upper body, keeping the sprinter’s center of gravity always on a straight line.

       Height and weight are not that important in sprinting, notes Costill. Although the shorter runner can accelerate faster, the taller runner covers more ground per stride. In distances longer than forty yards the advantages even out.

Another physical requirement, at least 

for sprints longer than two hundred

 yards, is a well-developed anaerobic energy system. 
Unlike distance running, sprinting is anaerobic, which means the demand for oxygen by the muscles outpaces the ability of the bloodstream to supply it.  As a result, lactic acid accumulates in the muscles, interfering with their function. After a few minutes, you ‘tie up.’ In trained sprinters, however, the leg muscles are able to tolerate some of the acid and sustain a maximum effort longer.

     Even with all the right physical attributes, some athletes are merely fast, while others are supersonic. At this level, there’s no denying that speed is a product of a variety of genetic gifts, the most well known being fiber type. Top sprinters have a high percentage of fast-twitch muscle fibers, providing them with fast, powerful contractions. 

However, it now appears that 

this may be less of a gift than 

generally believed.

      According to Gideon Ariel, director of biomechanical research and computer science for the U.S. Olympic Committee, it’s possible to convert slow-to-fast-twitch fibers as much as 30 percent through proper training. As evidence he cites improvements made by members of the women’s Olympic volleyball team after a year of sprint training and workouts of computer-controlled weight machines, several women cut a second off their one-hundred-meter-dash time and upped their vertical jump from twenty inches to twenty-six.

     Ariel's research also shows that sprinters’ muscles are highly elastic. Thanks to this genetically  determined trait, their muscles recover some of the energy transmitted to the ground at foot contact.

      In addition, top sprinters are born with a hair-trigger nervous system. In an average person it takes about forty to sixty milliseconds for a signal to go from the nerve ending and “fire” a muscle fiber. In sprinters this time lag is about ten milliseconds shorter, due perhaps to a stronger signal or a lower threshold for firing.

      The firing pattern in a sprinter’s leg muscles is also highly synchronized. The fibers fire at once, resulting in maximum power. Distance runners, by contrast, show an asynchronous pattern, possibly to spare fibers for later stages of a race.

      Genetic gifts aside, you can start improving your speed by checking your technique. Costill recommends recording your running form at different speeds on videotape to measure vertical lift.

       While running at slightly faster racing speed you should ‘try to increase your stride length without getting too much bounce and swing your arms for power instead of just balance,’ says Costill. Check your leg extension too. If your foot strikes heel first with knee extended, try planting the foot flatter, making contact at mid sole. “Don’t lock your knee at or before ground contact, since this impedes forward motion,” he says.

     Willie Gault, wide receiver for the Chicago Bears, has this advice: ‘Increase your forward lean, lift your knees more, and extend your legs farther. Watch your arms too. Most people swing them across the body instead of forward and backward.’

   Beyond technique, training 

for speed depends on your goals.

     For acceleration and raw speed over short distances, concentrate on lengthening your stride by strengthening the leg and ankle, says George Dintiman, author of How to Run Faster, and chairman of health and physical education at Virginia Commonwealth University. Dintiman’s prescription is a combination of weight training and ‘plyometrics,’ hopping and jumping exercises using the same muscles as sprinting.

     He suggests training every other day on the leg press (squat) and flexion stations of a Nautilus or Universal circuit, with the resistance set at a level you can manage for three repetitions, doing three sets of three. When you can do three sets of five, increase the resistance. He advises concentrating on the resistance. He advises concentrating on fast, powerful contractions.

     On alternate days do the plyometrics. Start by jumping on both legs (standing broad jumps) for thirty yards. Rest ninety seconds, then hop thirty yards on the right leg, rest, and hop thirty yards on the left leg. Do this sequence twice, first striving for maximum height per hop, then for distance and speed. Increase the distance five yards every week, up to a maximum of one hundred yards.

     Because plyometrics is very tiring, Dintiman recommends its use every other day at most, at the end of a training session, and only for athletes who can already leg press two and one-half times their body weight. To minimize the risk of injury, do the hopping on grass or another soft surface.

    Besides a powerful stride, raw speed requires rapid ‘turnover,’ and increased stride rate. Although this ability has been linked to muscle-fiber type, and so is regarded as fixed at birth, Dintiman has had good results with overspeed workouts, such as repeated downhill sprints on a gentle incline (about 2.5 degrees). The idea is to move your legs faster than you could without assistance. (Rationale for fin swimming)

     If you attended the five-day speed camps Dintiman holds for high school and college athletes every summer, you’d do a more hair-raising form of overspeed: hanging on to the end of a line pulled by a motor-driven device called the sprintmaster.

The sprintmaster tows you at a 

preset speed that's faster than 

your best unaided time. If you feel 

you’re losing control, you simply 

let go of the handles.

“Towing is the most practical and effective sprint-assist method in use today,” claims Dintiman, saying improvements of 0.2 to 0.4 seconds over forty yards are typical among athletes at his camps in a four-to-five-week period. Why towing works is not known. “We think it has something to do with resetting of neurological patterns or converting slow-to fast-twitch fibers,” he says.

     
Dintiman also recommends: 
wind sprints to develop 

endurance for maintaining 

maximum speed.  (Similar to 

our cross pools and 25 sprint series)

 
“Most sprints longer than forty yards are won by slowing down the least,” he says. To build your sprint endurance, try ‘pickup sprinting’.” On a track, jog twenty-five yards, stride twenty-five (running at three-fourths speed), sprint twenty-five, then walk twenty-five. Start with three repetitions, and add one every workout up to eight. Then go back to three repetitions and increase the interval distance by twenty-five yards. (Similar to our 900 sprint series of descending sets of 25’s up to 75’s and back down to 25’s)


For athletes interested in speed over longer distances, say, the last four hundred metes of a ten-kilometer road race: leg strength and turnover are less important than a well-developed anaerobic energy system. To train your muscles to tolerate the accumulation of lactic acid, Costill recommends interval workouts twice a week. If you ran track in high school or college, you probably equate the word intervals with agonizing sprints followed by mercilessly short jogs.

Torture is not the point, Costill stresses. 

“The runs need only be slightly anaerobic and last two or three minutes to 

produce a training effect.”


Someone hoping to break forty minutes for ten or eight quarters at ninety seconds (a six-minute-mile pace) with thirty-second rest periods.

“You don't have to go

 at extremely high speeds

 to develop speed,” he says.

     Tom Brunick, a track coach who conducts interval workouts for Chicago-area distance runners, stresses that you should gear speed training to your racing goals, rather than killing your self with all-out speed work. 

His advice is to run at the 

most 10 to 15 percent of 

your weekly mileage at

 race pace or slightly faster. 
Whether you train for raw speed or for speed over longer distance, bear in mind that this is strenuous exercise. Warm up with gentle stretching exercises and jogging for ten minutes beforehand. Do the same after your workout for a cooling down effect. Do not run with pain or discomfort.  

Beware of  mental ‘injuries’ too. 
Too much speed work can leave you feeling stale and rundown. 

 “These workouts are as much for the mind as 

well the body,” says Brunick. 
“They’re meant to build confidence, 

to make you feel aggressive and 

sharp in competition.”
     I’ve just finished a speed workout with Brunick. He calls it ‘stair-step intervals’: a quarter, half, three quarters, and a mile and a quarter at race pace. My stride felt longer, my arm motion more powerful. Carl Lewis has nothing to fear from me, but I do feel faster. By training like this once a week, I should be able to trim a few seconds off my next race.

     Then I recall the race with George. He mentioned afterward that his weekly mileage was down, but he’d been doing two-hundred-yard sprints on a track once a week. Did it help? He paused, thought, and then answered, “A few seconds.”

     Next time, I’ll be ready for him.

