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Stretching a clamped fluctuating rod

Similar to worm-like chain, fluctuation-induced contraction of clamped rod under force f
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Simulations of fibers that can bend and stretch show non-affine behavior (Zagar et al. 2011). Gives similar straight stiffening behavior t

Beyond affine approximation

shear strain increase

Math of non-affine cases are more involved (and in some ways remains areas of research)
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FIG. 21 (color online). Schematic for the elastic regimes (a) for a thermal semiflexible polymer network with binary cross-links as a
function of two important control parameters: filament length # and polymer concentration ¢, and (b) for an athermal fiber network in
3D with binary cross-links as a function of #/# . and £, /¢ .. Here ¢ is the distance between cross-links measured along a filament, and
2 is set by the ratio between the bending and stretching rigidity of a fiber.
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FIG. 24 (color online). Phase diagram
diluted triangular lattice. Above th
there are three distinet mechanical

for a fibrous network on a
dity percolation point p,
mes: a stretching-domi-
nated regime with G~ u, a bending-dominated regime with
G ~x, and a regime in which bend and stretch modes couple
with G ~pu'"*x*. Here x is related to the critical exponents
X = fep/¢p. The mechani gimes are controlled by the
isostatic point peg. which acts as a zero-temperature critical
point. Adapted from Broedersz er al., 2011, and Mao, Stenull,
and Lubensky. 2013a.

Broedersz and MacKintosh Rev Mod Phys 2014
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