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Precariously Balanced Rock (PBR)

Unsupported rock, balanced on its pedestal

Quasi -static toppling accelerations < 0.3 g

(Brune, 1996)
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Precariously Balanced Rock (PBR )

1. Evaluation of deterministic seismic attenuation curves and probabilistic hazard 
models 

(Brune et al., 2006)
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Precariously Balanced Rock (PBR )

1. Evaluation of deterministic seismic attenuation curves and probabilistic hazard 
models 

2. Identification of active vs inactive faults and fault zones

(Anderson et al., 2011, 2014; 
Brune and Brune, 2007)
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Precariously Balanced Rock (PBR )
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1. Evaluation of deterministic seismic attenuation curves and probabilistic hazard 
models 

2. Identification of active vs inactive faults and fault zones

Recent reviews:



Static 2D stability analysis
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Shake table results
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PBR_slendernessby David E. Haddad, 2009

Stability analysis - estimating the toppling acceleration
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2D Vs 3D

Haddad DE, Zielke O, Arrowsmith JR, Purvance MD, Haddad AG, Landgraf A., 2012:

Estimating two-dimensional static stabilities and geomorphic settings of precariously 

balanced rocks from unconstrained digital photographs. Geosphere 8(5):1042ï1053. 
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RMS = 4.8ϲ
= 0.08 rad
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FaultMMAX

DST7.5

Paran, Tzofar6.0

Negev Shear Zone5.5
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Adaptation: In -situ rock pillars

In -situ s tabilizing effect:

Key factors ï
Tensional strength of weakest layer at base
Tensile stress during deflection

˫ˣ˞ ˭˧˰-˥˞˪˴
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ˢ˟ˤ˶ˬ ˪˥ˮ
After Valentin et al. (2017)

weak



Adaptation: In -situ rock pillars

In -situ s tabilizing effect:

Key factors ï
Tensional strength of weakest layer at base
Tensile stress during deflection

Destabilizing effect:

Resonance motion of slender pillars
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Rock Pillar Analysis
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1. Evaluating PBR stability

Toppling acceleration
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Rock Pillar Analysis

˭ˣˬ˶ ˢ˲˴ˬ

42m
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2. Evaluating a PBRôs age:

Since when was the pillar 

fully separated from the cliff? 

OSL ïOptically stimulated luminescence



Age: 10,900 Ñ900 yr

Critical acceleration ~ 0.15 g˭ˣˬ˶ ˢ˲˴ˬ

42m
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Rock Pillar Analysis

1. Toppling acceleration

2. PBRôs age:


