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When interleaved books can hold you (and your car) up off the ground 
From macroscopic friction to condensed matter toughness 

 
The trick is set up by the laying of the pages of two telephone books on top of each other one by 
one---interleaving them. A volunteer then tries to pull the phone books apart by force alone, holding on to the 
books' spines. If they are set up properly no human, no matter how strong, is capable of pulling the phone books 
apart. Even attaching one phone book to a car will allow to hold it (see figure below). 
 

 
Figure 1: A car is just sustained by two interleaved phonebooks. (Courtesy: “France 5 é 2p2l – “On n’est pas 

que des cobayes) 
 
In the Laboratoire de physique des solides, we have decided to understand in more details this experiment. Using 
a commercial traction experiment, we can vary the parameters of the experiment such as the paper thickness, the 
interpenetration length, the friction coefficient or the pressure applied between the piles.  In particular, we 
recently evidenced a clearly non linear increase of the force needed to separate two piles of interleaved pages 
when we change the number of pages or the interpenetration length between the objects. Some parameters still 
need to be explored in order to get a full physical picture of the rupture of this very simple composite system. 
 
If this experiment is very simple in its principle, it is the paradigm of many real situations where systems are 
hold by friction such as the fibers in a long wire. Indeed, paper is a system which is simple since, due to its 
roughness, it does not present an important adhesion. Including some control adhesion between the sheets will 
give us a very simple model of composite systems. Moreover, paper is mainly not extensible and the role of the 
elastic deformation of the pages should be explored by using model elastic shits. Finally, the same experiments 
should be carried out with 1D systems such as model fibers.  Depending of the length of the training period 
length we will choose between the possible experiments and keep the other ones for a PhD… 
 
Regular scientific discussions with our collaborators on this subject will be organized with E. Raphaël (ESPCI), 
T. Salez (ESPCI) and K. Dalnoki-Veress (Mac Master Univ., Canada). 
 
 
 

Condensed Matter Physics:  YES     Macroscopic Physics and complexity: YES 


