








Fig. S4. Rectification of arbitrary local force distributions into far-field contractility. We consider systems where random forces are applied in a small area
of seven lattice vertices, with the constraint that the total force and torque vanish. By symmetry, the resulting average local force dipole is equal to zero.
(A) Typical configuration, showing rectification at large forces. (B) The distribution of the effective dipole measured at the boundary in the linear limit (F � Fb).
As expected, the distribution is centered around zero, and the average effective dipole thus vanishes. (C) In the large force limit, effective dipoles are
overwhelmingly contractile (95% of cases), demonstrating the generality of the rectification effect. Here p= 0.8.

Fig. S5. The force transmission mechanism presented in the main text is insensitive to the specific choice of parameters of the system and in particular to the
choice of the depletion parameter p characterizing the connectivity of the network. (A–C) A localized, isotropically pulling active unit (red circle of radius
R0 = 1.95) induces stress lines (A–C, Left: blue, tension; red, compression) and buckling (A–C, Right: red, buckling; green, nonbuckled bonds) in the surrounding
fiber network. Black circle shows radius R* of the rope-like region. B shows a slice of a 3D system. (D, F, and H) Decay of the average radial stress in the network
as a function of the distance to the active unit. (E, G, and I) The exponent α that relates the rope-like radius R* to the active force F depends only on the
elasticity regime—stretching or bending dominated—and not on the specific value of p. Indeed, α=1=ðd− 1Þ in stretching-dominated networks (E and G), and
the 2D anomalous exponent in bending-dominated networks α=0.4 is reproduced for a lower connectivity than in the main text (I). Results were obtained in a
circular (spherical) network of radius 200 with fixed boundaries and averaged over 100 samples for disordered networks.
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Fig. S6. The stress amplification regimes for a collection of two-point force dipoles of the type used in Fig. 2 of the main text are qualitatively similar to those
obtained with isotropically pulling active units (Fig. 4 A and E of the main text). (A) Stress amplification as a function of active force F and active unit density ρ
in a regular 3D face-centered cubic network. The three regimes are suggested by the colored background. (B) Maximum stress amplification in the large-force
regime, as a function of the distance Ra.u. between active units for isotropic pullers (circles) and two-point force dipoles (red stars). Eq. 10 of the main text holds
for dipoles as in the analysis of the main text, although here with a prefactor slightly larger than unity.
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