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Attack Of The Eggheads

Lindsey attends the Serotta International Cycling Institute and finds out all there is to know about bike fit, position, ergonomics, biomechanics and kinematics from the rock star scientists of the cycling world.
By Joe Lindsey

“At the end of the day, even with a plumb line, with lasers, this is still an educated guess.”

-Dr. Andy Pruitt, speaking at the Serotta International Cycling Institute symposium this week.

Pruitt’s point was about knee-over-pedal-spindle (KOPS), a specific aspect of bike fit, but if there’s one take home message I gleaned during two days of keynote presentations and discussions at SICI, it was that for all we know about bike fit, position, ergonomics, biomechanics, kinematics, and so on, it’s far from an exact science.

But you’d be wrong if that point led you to conclude that, after decades of research, we still don’t know anything about it. SICI, which brought together 150-odd shop staff and bike industry folk to hear from some of the “rock stars” of bike science, as Ben Serotta called them, showed that, while we don’t know everything, we do know a damn lot.

What’s fascinating is how much of this information is now showing up in shops. Even a decade ago, few shops offered detailed fit services like a Fit Kit R.A.D. cleat alignment, or Serotta’s excellent Size Cycle fitting tool. Now, shop personnel are becoming conversant with terms and techniques like ischial tuberosity, three-dimensional motion capture video, and even yaw angle. There are still rock stars, like Pruitt, but anymore, traveling to a facility like Pruitt’s Boulder Center for Sports Medicine for a bike fit is a luxury rather than a necessity – chances are, a shop within 100 miles of your home has sophisticated fit services that can accomplish the same goal.

The key, of course, is sharing that knowledge, which is what SICI is all about.

The bike industry is nothing if not fractious. Companies compete fiercely for market share and are often reluctant, to say the least, to pool information. But SICI aims to do just that. While Serotta played a role in the symposium, a number of other companies, from Specialized, which has become the 800-pound gorilla of ergonomic bike stuff, to smaller firms like Dartfish, which makes the motion-capture equipment and software that shops can buy to do sophisticated pedal-stroke and fit analysis right in store, were both on hand. And the emphasis was on sharing knowledge regardless of the platform or company logo. It was a refreshing change from the closed system approach we so often see in cycling. 

Serotta was also right about the “rock star” part. A peculiar side benefit of cycling is that, among human-powered sports, it’s probably the most suited to information gathering. In addition to gathering physiological data like heart rate and blood lactate, because cycling is a human-machine interface, researchers can attach all kinds of little gizmos – accelerometers, pressure pads, powermeters – to the bike to determine the relationship between power and work and those physiological responses. Cycling benefits from arguably the most sophisticated understanding of human performance in the athletic world; no other sport comes close to offering cycling’s research potential, so a number of extremely talented and knowledgeable scientists have made it their emphasis (that most of them ride is probably a factor, too). This is exciting stuff – for every jackass out there seeking a doping-related benefit, there’s a scientist studying the interface for legitimate ways to improve training, make racers more efficient and generally go faster; that benefits us all.

Some highlights:
-A number of revelations took the form of myth-busting. Jeff Broker, a biomechanist and biology professor, showed a detailed analysis of pedal dynamics which revealed that most cyclists do not pedal in circles, despite years of having been told to pull through the bottom of the stroke with that “scraping mud off your shoe” motion. Spinning at higher cadences can level out the peak forces in the pedal stroke, and Broker suggested that he'd also gotten results by telling riders to visualize pedaling "horizontally" rather than in circles. Isolated leg training may also help.

-The smoothest pedalers? I’d have guessed trackies, with their fixed gears and high rpms. Not so – sprinters in particular are gear mashers. The smoothest pedal stroke belongs to XC racers, because more-constant power delivery to the wheel helps maintain traction in loose soil.

-Something to consider when you’re about to swipe the ol’ credit card on those ceramic bearings: less than one percent of a cyclist’s energy is used to overcome drivetrain drag, according to Kim Blair, who runs the MIT wind tunnel. Another 10 or so percent goes toward beating rolling resistance. The other 90 percent? Aerodynamic drag, fully two-thirds of which comes from the rider. Work on your position, not your bottom bracket.

-In examining the aerodynamic benefit of various factors, Blair’s team found that expensive aerodynamic wheels save only 40 seconds over a 40km individual time trial. An aerodynamic rider position saved over two minutes. Granted, the most aero position will come via a $1,000/hour wind tunnel session, but if you’re really interested in it, you can start by experimenting with your position on a long, level stretch of road with a powermeter. The most surprising thing about aerodynamic gear? A goofy-looking aero water bottle prototype designed by an MIT grad student saved almost as much as the wind tunnel session. It looks like a bedpan on a top tube, but it works.

-The most aerodynamic position isn’t necessarily the fastest. You have to balance the aerodynamic benefits against potential loss of power, says Dr. Dan Heil, who has studied the relationship between position and power output. A dramatically aerodynamic position that puts so much stress on your shoulders that the static muscle contractions boost your heart rate up will rob you of power. Geometry dictates rider position, which dictates kinematics (the rider’s ability to move and produce power), which dictates the amount of power produced.

-The esteemed, legendary Massimo “Max” Testa gave a presentation on power as a training tool. One big take-home? Don’t abandon heart rate data. Although power is a pure measure of work done, heart rate data and RPE (rate of perceived exertion) can be extremely valuable in helping determine your progress, including whether you’re overtrained.

-Finally, the symposium emphasis was on fit, with an eye to more efficient, more powerful and more comfortable riding. With all the presentations given, it became clear that bike fit is personal and individualized. As Dr. Broker put it, no single mathematical model of bike fit will work. Dr. Pruitt pointed out, in reference to his quote about bike fit, the fact that we often treat the knee joint like it pivots on a simple axle. The motion, actually, is described by two ellipses, based on the complex interplay of muscles, tendons and bones in the knee, which is the primary power lever for cycling. Much as that one joint can’t be reduced to a simple piston, our bike fits are the sum of us: anatomical variances, muscular imbalances, asymmetries, past injuries, flexibility, riding experience, preference and, yes, biomechanics (the buzz word of bike fit) all play a role. 

Pruitt told a story about a client who had done three tours in Vietnam, and one shoulder was literally higher than the other. They designed a bike fit that mimicked his asymmetry, rather than trying to force him to fit a symmetrical bike. If you’re looking for a fit, let Dr. Pruitt’s words be your guide: make the bike fit the rider.
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