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Valor
Size: L | Configuration: Airborne Valor L

Trail: 59.7mm Wheel Flop: 17.8mm HTA: 71.7° Fork Offset: 54.0mm
Front Center: 620mm Chainstay: 428mm Wheelbase: 1038mm BB Drop: 79.2mm

AGILITY INDEX™
Score: 70.1/100

STABILITY INDEX™
Score: 68.3/100

32% Ground Trail -16.9
26% Wheel Flop +4.8
10% Front Center -19.4
10% Chain Stay -19.0
8% Gyroscopic MOI +1.6
6% BB Drop -11.8
4% Axle Height +3.2
4% Pneumatic Trail -2.3

20% Wheel Flop -3.3
15% Ground Trail +14.3
15% Front Center +15.6
15% Gyroscopic MOI +19.6
10% Chain Stay 0.0
10% Axle Height -3.2
8% BB Drop +17.8
7% Pneumatic Trail +15.6

AGILITY: Higher contributions → more reactive
STABILITY: Higher contributions → more planted
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Valor (L) — All-Road Titanium Road Bike Analysis
1. First Impressions
This is a spirited all-road explorer with an endurance soul—a bike that thrives on long rides over imperfect 
roads. The 71.7° head tube angle and 59.7mm trail create responsive, engaging handling without nervousness, 
while the generous 42mm tire clearance and Grade 9 Titanium frame transform rough pavement from 
punishment into pleasure. Titanium's natural compliance absorbs high-frequency vibration before it reaches 
your hands, and the material's infinite fatigue life means this frame will outlast decades of exploration. This is 
the bike for riders who love the freedom of choosing any road, confident the bike will handle whatever surface 
appears.
2. Agility Index Analysis — Score: 70.1/100
The 620mm front center creates balanced weight distribution that rewards active riding—the front end responds 
willingly to steering input without feeling twitchy. On climbs, this moderate front center prevents front wheel 
wander while keeping enough weight forward for confident steering. The 428mm chainstays sit in all-road 
territory, providing stable, planted cornering with excellent rear-wheel traction on rough surfaces. This chainstay 
length creates a deliberate pivot point—the bike carves smooth arcs rather than snapping through tight corners. 
The front/rear balance produces agile-enough handling for spirited group rides while maintaining the composure 
needed for confident descending on unknown roads.
3. Stability Index Analysis — Score: 68.3/100
The 1038mm wheelbase delivers composed, predictable handling at speed—this bike tracks straight on fast 
descents and doesn't get unsettled by crosswinds or rough pavement. The 79.2mm BB drop is notably deep, 
lowering the system's center of mass and creating exceptional cornering confidence—you can lean into turns 
knowing the bike won't surprise you. The near-equal 70.1 agility and 68.3 stability scores reveal a bike that 
balances engagement with composure. This isn't a nervous race bike or a sluggish tourer—it's dialed-in for 
riders who want spirited handling without sacrificing all-day confidence. The deep BB drop particularly shines on 
technical descents where lean angle and cornering precision matter.
4. Steering Dynamics
The 59.7mm trail creates moderate self-centering torque—enough to keep the bike tracking predictably through 
sweeping corners, but not so much that low-speed maneuvering feels heavy. This trail value rewards smooth, 
committed cornering: once you initiate lean, the bike holds its line beautifully without requiring mid-corner 
corrections. The 17.8mm wheel flop acts as gentle "power steering," assisting turn initiation without making the 
bike feel nervous or over-eager. This moderate flop allows constant-radius cornering—you choose your line, 
commit to lean angle, and the bike maintains that arc through the entire turn. High flop bikes tend to fall into 
tighter radii mid-corner, requiring active steering correction; this geometry doesn't do that.
Counter-steering happens naturally: a light push on the inside bar initiates lean, and the bike responds 
predictably. The 71.7° head tube angle favors the 20-35 mph speed range where most road riding happens—
fast enough for the trail to provide stability, slow enough to remain responsive. At 40+ mph descending speeds, 
the trail effectiveness increases dramatically, creating planted, confidence-inspiring handling that makes 
technical descents feel controlled rather than terrifying. The bike wants to go straight unless you tell it 
otherwise, but it listens immediately when you do.
5. Comfort & Compliance
Grade 9 Titanium's natural compliance transforms this bike on rough roads—the frame absorbs chip-seal 
chatter, expansion joint impacts, and deteriorated pavement before vibration reaches your hands and 
shoulders. Unlike aluminum (which transmits every bump) or carbon (which can be engineered stiff in some 
directions but compliant in others), titanium flexes uniformly and predictably, creating a supple, butter-smooth 
ride quality that reduces fatigue over 100+ km rides. The 42mm tires amplify this compliance beautifully—run 
tubeless at moderate pressure (40-50 psi) and rough roads feel manageable rather than punishing.
Titanium's vibration damping keeps your hands fresh, your neck relaxed, and your lower back comfortable even 
after four hours in the saddle. On smooth tarmac, the bike feels lively and connected—you're not riding a 
noodle. On deteriorated back roads, the frame's compliance combines with wide tire volume to create a magic-
carpet sensation. The material's corrosion immunity means no paint to chip, no sweat-induced frame 
degradation—just a frame that will look and ride beautifully for decades.
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6. Climbing & Endurance Profile
The 428mm chainstays provide stable, planted climbing traction—weight stays over the rear wheel on steep 
grades without requiring dramatic saddle-forward positioning. Seated climbing feels efficient and sustainable; 
the bike rewards smooth, steady power rather than aggressive out-of-saddle efforts. The moderate chainstay 
length means standing climbing requires deliberate weight management to keep the front end weighted, but 
the payoff is exceptional stability on rough or steep climbs where traction matters more than snappy 
acceleration.
The 1.53 stack-to-reach ratio creates an upright, sustainable position for long rides—your hands, neck, and 
lower back stay comfortable through extended efforts. After fast descents, the bike transitions smoothly back to 
climbing or flat riding; the balanced geometry doesn't require constant position adjustments. This is a bike built 
for the long haul—century rides, all-day explorations, multi-hour adventures where cumulative comfort 
determines whether you finish strong or suffer through the final kilometers.
7. Fit Context
The 593mm stack and 387mm reach create a notably upright, comfort-oriented position. The 1.53 stack-to-
reach ratio sits firmly in endurance territory—taller front end, relaxed torso angle, reduced strain on hands and 
lower back. This isn't a race position; it's a position you can hold comfortably for 100+ km without numbness or 
fatigue. The 175mm head tube provides generous spacer flexibility—riders can fine-tune front-end height 
without excessive spacer stacks that compromise aesthetics or handling.
The 572mm effective top tube creates a moderate cockpit length that suits riders seeking balanced positioning. 
The rider comprises 80-90% of the system's center of mass, and this upright position places more weight over 
the saddle, slightly lightening the front end. On descents, moving weight forward over the bars increases front-
wheel grip and confidence—the 428mm chainstays provide enough stability that you don't need to shift weight 
dramatically rearward to prevent going over the bars. This fit serves riders who prioritize all-day comfort over 
aggressive positioning, who value fresh hands and relaxed shoulders more than aerodynamic optimization. If 
you love long rides, spirited group rides with friends, and exploring new roads without racing anyone, this 
position delivers.
8. Competition Comparison

  • **Giant Defy Advanced (L)**: Trail 58.6mm, HTA 72.5°, CSL 420mm
  • 1.1mm less trail produces nearly identical self-centering feel; handling will be indistinguishable in real-

world riding
  • 8mm shorter chainstays create slightly snappier rear-end feel; this titanium config prioritizes stability over 

quick pivoting
  • Fork A2C 372mm rigid; this race-oriented geometry is hyper fork-locked—owner must match fork length 

within ±3mm or handling changes noticeably
  • **Pinarello Pinarello X (560)**: Trail 58.9mm, HTA 72.5°, CSL 422mm
  • 0.8mm less trail is imperceptible; these bikes will steer identically through corners and descents
  • 6mm shorter chainstays provide marginally quicker cornering pivot; this titanium's longer stays favor 

planted stability
  • Fork A2C 375mm rigid; tight race geometry severely constrains fork replacement—switching to different 

fork must match within ±5mm
  • **ENVE Fray (56)**: Trail 59.8mm, HTA 72.6°, CSL 415mm
  • 0.1mm trail difference is functionally zero; steering response will be identical between these bikes
  • 13mm shorter chainstays create noticeably snappier acceleration and quicker cornering pivot; this titanium 

prioritizes stability
  • Fork A2C 382mm rigid; geometry calibrated around short fork is highly fork-sensitive—owner's replacement 

options limited to near-exact A2C match
9. Versatility
The Valor platform offers exceptional configurability beyond this current setup. The adjustable chainstay ranges 
from 408mm (snappy, race-oriented) to 433mm (maximum stability and tire clearance), allowing riders to tune 
rear-end character as riding style evolves. Tire clearance scales with chainstay length: 28mm at the shortest 
setting for pure road performance, up to 38mm at the longest for all-road capability. This configuration uses 
428mm chainstays with 42mm tires—near the stability/clearance end of the spectrum.
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The RideDNA headset provides -2° to +2° head tube angle adjustment, creating a 70.5° to 74.5° achievable 
range. Slackening to 70.5° would increase trail to approximately 65mm, creating more planted, stability-focused 
handling for rough descents or loaded riding. Steepening to 73.5° would drop trail to roughly 54mm, producing 
quicker, more responsive steering for spirited group rides or smoother roads. Trail can be tuned across a 50mm 
to 70mm range, transforming the bike's character from race-responsive to adventure-stable.
The titanium frame's infinite fatigue life means this platform will serve you for decades—tune it for endurance 
road riding today, reconfigure for all-road exploration next year, adjust again as your riding evolves. The frame 
outlasts trends, components, and even the rider's changing preferences.
10. Summary
This geometry serves riders who love long, exploratory rides over imperfect roads—cyclists who value comfort, 
confidence, and the sensory pleasure of a supple titanium frame more than racing performance. The defining 
characteristic is balanced composure: spirited enough for group rides, stable enough for technical descents, 
comfortable enough for all-day adventures. Titanium's natural compliance and vibration damping transform 
rough roads from obstacles into opportunities, creating a ride quality that carbon and aluminum cannot 
replicate.
Citations

  • [Meijaard et al. (2007): "Linearized dynamics equations for the balance and steer of a bicycle"](http://
ruina.tam.cornell.edu/research/topics/bicycle_mechanics/FinalBicyclePaperv45wAppendix.pdf)

  • [Rolo Bikes (2013): "The benefits of low flop geometry"](https://www.rolobikes.com/pdf/rolo-wheel-flop.pdf)
  • [Fajans & Curry (2000): "Steering in bicycles and motorcycles"](https://physics.berkeley.edu/sites/default/

files/bulk_3/SteerBikeAJP.PDF)
  • [Jones, D.E.H. (1970): "The stability of the bicycle"](https://home.phys.ntnu.no/brukdef/undervisning/

tfy4145/diverse/UnridableBicycle.pdf)
  • [Schwab & Meijaard (2013): "A review on bicycle dynamics and rider control"](http://bicycle.tudelft.nl/

schwab/Publications/schwab2013review.pdf)
  • [Cain, Ashton-Miller & Perkins (2016): "On the Skill of Balancing While Riding a Bicycle"](https://

journals.plos.org/plosone/article?id=10.1371/journal.pone.0149340)


