Restoring Friction: Optimizing Hold Maintenance for Indoor Bouldering Gyms
Abstract

This Request for Proposal (RFP) addresses the ergonomic and mechanical challenges associated with
removing magnesium carbonate (chalk) buildup from climbing holds at indoor bouldering gyms. Site
visits and interviews with facility staff and members revealed that the current maintenance system, which
relies on manual telescoping brushes, requires excessive physical force, unsafe postures, and releases
large amounts of chalk particles into the environment. Activities like cleaning high-reach holds up to 5.5
meters often overexert staff and climbers, leading to excessive shoulder flexion and neck extension; this
increases the risk of musculoskeletal injury and reduces the accessibility of gym maintenance tasks [1].
Thus, this opportunity shall be addressed with an improved system consisting of tools or methods that
allow for consistent chalk removal with less physical effort and strain.

Although the standard tool used in many gyms is an industry-approved maintenance tool, its long lever
arm makes applying sufficient perpendicular (normal) force difficult, resulting in ineffective glancing
strokes. In contrast, short handheld brushes allow for superior force application and precision but lack the
reach necessary for higher holds or high-density areas like the Kilter Board without requiring users to step
awkwardly onto the wall [2]. Existing commercial solutions, such as high-velocity electric brushes, offer

improved efficiency but lack dust containment mechanisms, compromising the facility's air quality [3].

The lived experiences of climbers and staff, along with secondary research into occupational
biomechanics and tribology, shape the defining features of a successful solution. Tools are assessed based
on requirements regarding safe ergonomic movement, released dust concentration, force exerted on holds,

operational integration, and maneuverability.

Our team believes that maintaining high-friction climbing surfaces is fundamental to athlete safety and
performance, aligning with the facility’s ability to offer an accessible bouldering experience. While
framing the opportunity, we recognized biases toward mechanical quantification and human-in-the-loop
systems to ensure a flexible yet rigorous design space. Addressing this opportunity will allow climbing
gyms to foster a cleaner, more inclusive environment for staff and climbers of all physical abilities.
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