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Disclosed 1s an analytical method for estimating a stress change of a tunnel
lining through displacements. The method includes the following steps: (S1)
providing a simulation model, wherein the simulation model includes a three-
dimensional tunnel unit, a plurality of different sections as a boundary of the
model, and a measurement variable and a displacement mode thereof; (S2)
calculating a relative displacement of the tunnel unit and a composition amount
of the displacement mode according to the measured displacement values of these
sections and obtaining a value of the stress change of the wall surface; and (S3)
comparing the stress change of the wall surface with the crack distribution of
the wall surface, and modifying the calculated value of the relative displacement
when necessary to obtain the stress change commensurate with the crack
distribution. This invention may predict the development trend of cracks under
long-term monitoring, simulate the effectiveness of a reinforcement method,
evaluate the integrity and safety of the tunnel, and the like, thereby providing
substantial suggestions for the optimization of tunnel maintenance and
management.
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1 11 # 2

A manufacturing control system includes a virtual environment display, a motion
sensor, a manufacturing device and a processor. The motion sensor is configured
to detect movements of a first object. The manufacturing device is configured to
perform a manufacturing process to a second object. The processor i1s configured
to display an image via the virtual environment display. The image i1llustrates at
least one indicator 1s guiding a virtual manufacturing process to a virtual
object, wherein the at least one indicator 1s corresponding to the first object
and the virtual object i1s corresponding to the second object. The processor is
configured to record the position, orientation or force of the first object to
generate a trajectory of the virtual manufacturing process, and to control the
manufacturing device performing the manufacturlng process to a second object
according to the trajectory.
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The primary object of the present

invention is to provide a method of 5

manufacturing graphene material, 1 | | o |
comprising the sequential steps of | S
first oxidation, first heating, —t [ it esso
second heating, second oxidation, ™ "™
separation, drying, first 1 [,
ultrasonic vibration, reduction, se-semosse | | L =2 |
second ultrasonic vibration, | e
heating, and filtration for s somi
manufacturing graphene material j ; -

with low resistivity within a range s owe | A

of 1.45~150Q/cm.
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