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EVENTTHING YOU NEED

POWER INTERPRETATION
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DATA INTERPREI'ATION

WHAT'S IT ALL MEAN?
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LET'S LISTEN IN ONTHE
WATTAGE FORUM
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THERE'S A POWER
"LANGUAGE"??

* Yes there Is! Let’s do a Iizle Instrucdonal primer:
= Power: The rete of doing work, where wors b cousl 12 forue trves Ovlarxe.
= Acute Training Load (ATLY The overall guanrety (e, combirazion of frequexy, Surssos,

nd mtemty] of Mg Phar you have e e maed reverwly (Gurng the pust wek o bwo )
500 B0 Dhaorae Trmng Lawd (CTL)

-~ Chvoei Training Load (CTLX The ovenal guamsty (e, 2t
d wtemity] ol b 1hor you heve baeen pertoseing over @ mumdon—
S2¢ enarngie, sever s wurals or mwre. San B0 Adute Tareng Lowd (ATL)

= Pursctiont threshold oawes [ FTIE The haghesr Sowes 1hat & rider G rrandns i ¢ Guek
ey S0 wWhoss Leiguing for approaimacely oee PO When power eazeeds FT7,
Lotggae wil oo mrudh soone, wherem power ot Deiow 177 can be marmared
coMeCendly ke,
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THERE'S A POWER
"LANGUAGE"??

o Ireeaay Faciar (£ For any workour o 3t oF 3 warkout, The raeio of T Mormalized
Power 12 the Sider's Arciony theeiaic power.

+ NGrT oo P (NP A eatios e of the sty that v Conid Rove weirdamed e the
e phpriolagical “con”™ i your power Mad been perfectly corerane, sech as o an
Srgormener, eazead of sarlabie.

*LACE TRAEROM (LTE The exerciie wterity 2 which the releese of Lolete nio the biood
3t begms Lo enveed w3 same of rersaesd, 3uch Tt oo d ctete fewehy bege to e Thete
are 3 St increanes (L1 3 LT3) Thae orac douely with changes i senianion and herce
LT 5 typioay oqurvalent to VT or Vierd Setory Thvesold for beth V1 end ¥TL

* Vet ot Faen The sb®ty oF your =waches 50 B e serolid erengy prodh Son with

SRRy SETaNd, which In GUTE SenerrHinel the e oF Mo ghcoges ctlaason, blood
Sactite leved, and so on
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THERE'S A POWER
"LANGUAGE"??

> e rate The heast sime comespord A o Soe
Functional Thren ol power. mmmmlniwmmwam

et

= T Yress Scove [TIS) A compunite murvber (hat Lihes b0 scoourt the Guretion ard
Ineradty of 3 workour to 2Tive 32 3 Lngle ewter e af e averall training laad and
PRl E Yress creeted Ty et s n 11 5 toroemuedy readeied Kvee the hewt rete
Sated traming e [TRVS)

* WOsrrac The rradmal rate of wicie-body mmummhmm
enerone, Wikewe 5 oty vded by kc&yd
Qa<aerying bioad 10 earciong munce; herce, VO: . o bewt cfa
person's Cordavasc slas Fresy awd sets the vpper bewt e sessbi prever prodaction
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HOW MUCH IS SCIENCE &
HOW MUCH IS PHILOSOPHY

Again, eves dropping on the
Wattage Forum...
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WHAT'S THE POINT??

* Knowing “your power” is cool.
* Bragging rights’

* You want to figure out if Indoor Cycling is really the best
hope we have of ever becoming truly free from fossil fuels

oveNRos f\)ovao € Capyrght 26V 1, Cping Frniom

KNOWING “"WHAT IT ALL
MEANS" TURNS THE
INTERESTING INTO THE
USEFUL

Maybe you have some
specific use for cycling power

Voo c\)ctnao € Copyrght 26V 1, Cping Frniom




START WITH PURPOSE

* Why do you want to develop your power
= Cydisg Evene, Racing, Ftness Improvesernts
* What type of power is required to meet your goal
* Sustairadle [ long rasge power
« Clmbing / for er... chmbirg
* Explosive / for 2 vartesy of applications - 1ome of which =ighs not

even be oyeing related
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BEFOREWE CAN GET TO THE
GOOD STUFF OF
INTERPRETATION, COMES
A PROPER FOUNDATION

We have terminology & philosophy too...

INTHE CONTEXT OF
INDOOR CYCLING & THE
NON-RACING OUTDOOR
CYCEHST:

Simpler is Better




ASSUMPTIONS

* 99% of our indoor students do not own cutdoor power
meters

* The tools we have at cur disposal are as follows:
* Indoor calculated power
* Heart rate monitors indoors and out
* Cadence sensors in both environments

* We can use software to track our results

ovion ('}cwao © Capyright 20V, Cpcing oo

SUSTAINABLE POWER ZONE

+ Susmaned power traning begins at 5
Indoor Chart Wates'Lh, or & very comfortaltie wiem
up power level.
Used For: + As it moves theough to the middle of
Flat roads asd sral the zene, it becomes sullicent for &
chmss, sometimes It quicinr pace, but sl on flat
mwyhr:l ground
cimbs 2 + The top two or three levels represess
the beginning power lovels required o
<imi> shght grades, albeit at a pretty
Training: slow pace.
7 %0 20 mnuze eflorss of « Nevertheless, this 5 2 eritical juncture

sustained ricieg in aimest any that mast be saszered for at least the

beart 2000 7 minute intorval 0 arder to eser the
real Cimbing Zone,
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CLIMBING POWER ZONE

Indoor Chart | "]  Tre rider has arrved at the most

| critical juncture for al new cychsts -
Used For: et the abilzy o wstaln | Wasolb
Roads with slght "2 T Wih this power, thare are few road
R el rides that couldn® be tekled, and ne
Mdmh::d e b Dills except for these with grades in
inermitere steep _~ the high teens sheuld force & damouse.

:""{ + Here we begin to develop the ablity to
- climb the hils with pace, and take owr

Training: cysing (Irdocrs ans cut) 1o the mexs

3-6 minwzes of sestaned leve!

m:mhzim * Tis ko marks where we can begin 1o
mnuse MSP i experiment with speed in bigger pears
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EXPLOSIVE POWER ZONE

Indoor Chart =1 * Az thi leved, mosz hills can be climbed
slowly, and cimbs with grades ender
Used For: 5% can de chimbed with seal speed (10
w‘mu:uw :“ : of climbing
o . COMBination ng steeper
<hmis with speed hils showly and overcoming the sighter
mild climbs wizh Frades with pace. wil prowvide real
intersitzent steeps confidence and =ocvation 1o work
harder and versure nto the Bxplogive
Training: Power 2one more often
1-2 minutes of sustained
+ Explative Power traising wil essentialy
m, ‘ang'::‘m mimic anserobic interval trainisg where
susuined for 2 mnutes, the both high Theeshold andVO2 should be
rider shosld ssart wich 40 tranable 1o increase
('}u:u-ao © Capyrght 2001, Cpeing Fraiom

We have chosen to use the term Maximum Sustainable
Power o MSP to refer 10 the most power 4 rider can
generate in each of the Cyding Fusice Power Zones, We fedd
that the term “Thresheld” should be reserved for discussions
about the membelic process that takes place with respect to
the production of energy Therelore, to svoid the confusing
terms, we do not refer to chreshold with respect to power, but
Instead reserve its use soldy to reference ones heart rate
anchor, which is used 1o determine Heart Zooes® for specific
cardiovasouar training,

o q-::u-ao © Copyrght 20V 1, Cpeing Rl

THRESHOLD POWERVS
POWER AT THRESHOLD

* Threshold Power = the highest amount of power you
can sustain for 2 specific type of power; as reflected by the
time frame required to test that type of power. Every rider
has at least 3 Fower Thresholds for Endurance (Sustainable
Power Zone - roughly equivalent to FTP or Functional
Threshold Power), Short & Hard Efiorts (Oimbing Power
Zone), and Power Bursts (Explosive Fower Zone).

* Power at HR Threshold = the highest amount of
power you can sustain while you sustain your heart rate at
high Threshold or L2 (LT2), or the number of watts you
generate as your heart rate reaches threshold, and passes it
by on the way to an intense effort. © Capyrght 2001, Cping Firiom




POWER TRAINING WITHOUT
A HEART MONITOR

* Leaves too much information on the table

* Prevents you from improving body awareness, rebuation and
effidency

* Requires you to assume your cardiovascular fitness is
constant and unchangeable, yet we know that is not the case

* Robs you of the ability to improve your rate or extent of
Decoupling as well as your Efficiency.

VIR (\)I:AW‘GO © Capyrght 20V 1, Cpeing Fain

POWER TRAINING WITH A
HEART MONITOR

* Helps you get an initil read on where you are at the start of
each training season

* Provides key “tip-ofis” for the overtraining syndrome

* Wil help you see efficiency gains often before you see the
power improvermnents - staged motivation

* Gives you a window into the impact of emaotion, stress and
other non-training relited factors affecting your performance

VIR (\)l‘:‘”‘o © Copyrght 20V 1, Cpeing Faiom

HR & POWER TOGETHER

Average Power Outpul

© Cmpyrght 20V 1, Cpoing o




PURPOSE CAN'T BE
ACCOMPLISHED BY POWER
TRAINING IN AVACUUM
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GOOD GENETICS HELPS
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GOOD TIMETO TAKE A
SHORT BREAK

Simpler is Better

VRO r\)cnpao © Copyrght 26V 1, Cping Frnion

WE CAN'T TALK ABOUT
POWERWITHOUT TALKING
ABOUT CLIMBING

RO (")-ctmo © Copyrght 26V 1, Cping Frnion

POWER & CLIMBING

...............




DRAMATICALLY LINKED
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WATTS PER POUND

* Watts per pound reflects your “power to weight ratio”

* Watts per pound is calcufated by dividing power output by
body weight. Exomple: if you averoge |50 Watts and your
weipht is |50 pounds = 1501150 = [ Wott per pound

* Waztts per pound is casier for Americans to understand than
Wazzs per kilograms

* Watts per pound can be used by coaches and cycling

instructors to keep the entire class at the same effort level
regardiess of the rider's size or weight.

oveNRos (’;onao © Capyrght 20V, Cpcing Frnion

WATTS PER POUND
* Climbing ability is very dependent on the power to weight
ratio of the rider (plus bike & whatever is being carried)
* The great equakzer - Warts / Kg or Lb
* Why not KG? In class Watts/Lb can be done in your head

* Watts per pound is an equalizer which allows riders an
accurate comparison of their power

* There is little difference between women and men in power
generation except at the elite level

S qﬂm © Copyrght 20V 1, Cpcing Frnion




POWER & SPEED FOR CLIMBING
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RESEARCH PUBLISHED

* Comparison of Predicted and Measured Power
Qutput During Uphill Cycling

* Carl Foster, Ph. D, FACSM; hcob Coten Gene Nacey  Unversity of
Wisconsn-La Crose and Cycling Fusions
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POWER PROFILES

* In Power Training, the amount of power each individual can
generate is quite variable, and these three separate time
intervals reflect this variabidity and the different muscle
development that comes into play.

* Endurance Riders - wil lock for their numbers in the
Sustaimalbe Power zone to be the strongest

» Climbers - will want their 3 and 5 minute power to be the
strongest

* Sprinters - will need their | minute power to be on fire

* Generalists - will look for respectable numbers all around
© Copyrght 20V 1, Cpoing hain




WORK /THEORY ON
PROFILES BYTRAINING PEAKS
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SHAPE OF GRAPHS ADJUSTED
TO CYCLING FUSION ZONES
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POWER PROFILES CONT.
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POWER PROFILES CONT.
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DECOUPLING & EFFICIENCY

Key principles for
Interpreting Power Data

VRO qmm © Capyrght 26V 1, Cping Frniom




DECOUPLING

* Cardiac Creep

+ When we refer to Cardiac Creep, we ire speaking of the effect on
Heart Rate when Power 5 held comstare.

Da L d
. -

o qﬂm © Copyrght 2000, Cpeing Ao

— DECOUPLING

< ~!
+ Power Slide Y
» Heart Rate i held steady, and
Power shdes dowrward 1
H
o qﬂm © Crpyrght 2000, Cpeing Ao

EFFICIENCY

+ Efficiency allow the body to work longer; harder or both
* Emables an entirely new range of race or ride strateges
* Significance is far reaching

* Provides an ongoing measuremens of our health, pertags even
prolongng our lives

e qﬂm © Copyrght 20V, Cping Fraiom




CARDIAC CURRENCY

What are you paying for
generating that power

veNRos qﬂm © Capyrght 2071, Cpcing Faiom

WATTS PER BPM

* HR reflects the stress or strain the body is under; one is
paying 2 price for Watts produced

* The heart monitor is giving you a window into just what
that “cardiac costs” is.

* Divide HR into Waztts generated during a given test or
workout to get your Efficiency score

* Reproduce the same test, under the same conditions...

oveNRos qﬂm © Capyrght 20V, Cpcing Frnion

WATTS PER BPM

* ... Watts/opm is less, our bodies are becoming more efficient
= It rook less cardac effort Lo raise oF maintan power

+ ..Watts/opm is more, our bodies are becoming more
INefficient, or one might suspect some cumulative fatigue or
overtraining

* 3 higher heart rate for the same or lower offort 5 one of the ol tale
s@s that the body needs 3 rest (Recovery)

S qﬂm © Copyrght 20V 1, Cpcing Frnion




EXAMPLE DIRTY DOZEN
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EXAMPLE: RIDE OR RACE
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EXAMPLE DIRTY DOZEN
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CONDUCTING POWERTESTS

* Riders should not have had a “hard"” workout the previous
day. Ideally this would be done after a day off the bike.

* Riders should already have phyed some Power games in
order to have some idea of where they might start with a
piven test.

* The rider should have a Structured Warm up for at least 20
minutes prior to this test. Written guidelines are in the
appendix of the manual.

* While it is always recommended to work cut with a Heart
Monitor, it is not required. If it is used though, data should
be recorded {(more about that in later sections).
ot qﬂm © Copyrght 20V 1, Cpeing o

STRUCTURED WARMUP

* Greater mechanical efficiency because of lowered resistance
in the musde

* Increased nerve transmission and muscle metabolism

* Reduces the risk of muscle damage
* Increased blood flow as the muscles vascular bed” dilates

oveyifRos Qﬂm © Copyrght 20V 1, Cpeing Pl




STRUCTURED WARMUP

* Increases FFA mobilization (sparing glycogen)

* Prepares you psychologically for the intense efforts to come

* Once you're warmed up, you're ready to race or train
properly

St ] Q'ﬂm © Copyrght 20V 1, Cpeing Fenion
ONEWAY TO STRUCTURE
5 mintes very easy

5 minutes at 3 slightly higher leve, but still quite essy

5 eiewstes 22 30 bpm (beats per mirwte) below Heart Rayte
Threshold (HRT)

4 miewstes a2 40 bpm fom HRT

| minute at 20 bpm from HRT

4 minutes at 30 bpm from HRT

| minute at |0 bpm from HRT

4 miewtes a2 10 bpm Som HRT

| miewste at 5 bpm from HRT

o qﬂm © Copyrght 20V 1, Cpeing Feaiom

POWER NOTES FOR INDOOR
CYCLING INSTRUCTORS
* Power Zones are spedfic to each individual. Unlike Heart
Zones though, the variation ability to generate power is so
wide, it was absolutely necessary to create two Charts.

* Consider the fact that the USA Cycling Federation had to
create 5 different levels of racing categories to help cyclists
compete within a reasomable level of ability

* Even if an individual is a dedicated outdoor rider; the indoor
chart may push them to attain higher power levels.

S (’}I:tnao € Copyrght 20V 1, Cpeing Fraion




THE FASTERYOU GO, THE
HARDER IT GETS!
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POWERTEST paismsmesssemessnons
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POWERTESTS - 2 X 20 MSP
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INTERPRETATION GUIDELINES

* First 5 minutes:
* Mt Threshold - Aboart
* HalfWay (10 min mark):

« HitThresheld - Berderine. if you race - try to hang in otherwise K
prodably best 1o abort

* 15 minutes in:

* Mt Threshold - Try to push & throsgh, and note your HR and Time

St ] c\)um © Copyrght 20V 1, Cpeing Fenion

INTERPRETATION GUIDELINES

* First Test Complete
« HitThresheld inside of the 5 mis mark - try to repeat on 2nd effort
* NEVER Hit Threahold - stop being & weenie - increase your trget
« Make sure your form Is filled 0wt complesely - 3 hissory of your

efores in a conralled envirasment is key 1o usdenstandiog your
capabilities.

S ] f\)unao © Copyrght 20V 1, Cpeing Feaiom

cYCSion

EVERYTHING YOU NEED INDOCRSTO
IMPROVE YOUR RIDING OUTDOORS

© Copyrght 20V 1, Cpoing Fain




