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AA Collect intact rock samples on a work site, including samples of faults and folds

BB Perform indoor testing

CC Information on components such as mineral, chemistry and granularity

DD Physical parameters such as density and porosity

EE Mechanical parameters such as strength and elastic modulus

FF Calculate a geometric similarity ratio, a physical similarity ratio and a mechanical
similarity ratio

GG Determine the aggregate type and particle size of intact rock and rock mass structure

similar material

HH Determine the physical and mechanical parameters of the intact rock and rock mass
structure similar material, and select a cementing agent of an appropriate type

Il Add an additive to regulate the 3D printing performance of the similar material

JJ No

KK Whether 3D printing performance requirements are satisfied? (Reasonable initial
setting time, fluidity and self-supporting capability)

LL Perform small-scale 3D printing tests under different material ratios and 3D printing
parameters by means of uniform design or orthogonal design

MM  Test the physical and mechanical properties of printed samples

NN Whether preset physical and mechanical parameter indexes are satisfied?

00 Yes

PP Determine the ratio of the intact rock and rock mass structure similar material for 3D
printing

QQ Determine appropriate 3D printing parameters (layer height, line width, and interlayer
line angle)
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(57) Abstract: An intelligent 3D printing method for a large three-dimensional deep complex work geological model, which: first,
based on test samples of an intact rock and a rock mass structure on a work site and a similarity ratio between a project prototype and an
indoor model, determining physical and mechanical parameters of intact rock and rock mass structure similar material, and selecting a
cementing agent; performing small-scale 3D printing tests under different material ratios and 3D printing parameters, and determining
the material ratio and the 3D printing parameters of the intact rock and rock mass structure similar material for 3D printing which satisfy
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preset physical and mechanical parameter indexes; constructing a three-dimensional digital model for the intact rock and the rock mass
structure, planning a printing path (3-1), and determining the pore diameters, quantity and combinations of printing heads (3-3); feeding
the intact rock and rock mass structure similar material to the printing heads (3-3), which move in the planned printing path (3-1) and
print under the control of a 3D printing intelligent coupling control system, and detecting the model printing effects.
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