BULLETIN

How To Climb An Unsafe Ladder

By Ralph Barnett”

Weaknesses in a ladder structure are not always self revealing. Furthermore,
a momentary loss of foot or hand control or even a patch of ice or grease may
compromise a climber's safety. The proposed climbing strategy optimizes the
safety profile. On the other hand, climbers must continue to follow the "classical
ladder rules" dealing with ladder angle, overreaching, etc.

Safe Climbing Method

1. Grasp rungs not siderails
2. Only one appendage per rung
3. Move only one appendage at a time
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Figure 1 - Ascension

Power Grip vs Friction Grip

Grasping a rung provides an interference or power grip; holding a siderail
develops a frictional grip around rail cross sections that are usually grip
unfriendly. The superiority of rung climbing is explored by Barnett and
Poczynok [Ref. 1].

Three-Point Suspension

The proposed climbing method, under normal circumstances, always provides
three-point or four-point contact for the stability of the climber. The three-point
suspension is almost universally recommended [Refs. 2 through 15].
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Load Sharing

The "safe climbing method" always distributes the climber's weight among three or four rungs which minimizes rung
loading. Any method that allows, say, two feet to simultaneously perch on a single rung will always lead to a two-
rung support during hand transition where one hand becomes free. The same is true for two hands on one rung during
foot transition.

Redundancy

By far, the most severe rung loading is transferred through the legs. During staging, the proposed climbing strategy
provides three-rung support and three-point suspension if rung fracture or foot slip occurs at either foot loaded rung.
During foot transition, fracture or slipping under the supporting foot causes two hand held rungs to completely resist
the climber's weight. If rung fracture or foot slip occurs under either leg during hand transition, the climber's weight
is equilibrated by a single hand and a single foot.

During a climbing scheme where a rung supporting both feet collapses, the climber's weight is transferred to one or
two hand held rungs; one if both climber's hands were on one rung, and two if the climber's hands were on separate
rungs. When both hands grasp a single rung and a rung collapses under one foot, the climber's weight is again transferred
to two rungs; if the rung being grasped fails, falling is inevitable. Again, when using the proposed climbing strategy failure
at a foot loaded rung mobilizes two or three rungs to support the climber.

Siderail Stresses

The proposed climbing method introduces loads into the siderails through the rungs at four locations; the climber's
weight is transferred at only two or three locations using conventional climbing scenarios. At each rung the force
enters the siderail as a traverse or bending component and as an axial or longitudinal component. The traverse
components produce bending stresses whose magnitudes are lowered by spreading out the climber's weight among
four rungs. This spreading of the load also increases the buckling resistance of siderails which in turn reduces the
bending stresses even more [Ref. 16].
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