Screenshot summary 
· 63303_screenshot_1
2.1.2 (Open the software Materials Studio) 00:00-00:25
2.1.2 (Create the 3D atomistic document) 00:26-00:41
2.1.2 (Built graphene atom using the Sketch Atom option) 00:42-01:28
· 63303_screenshot_2
2.2.1 (Import the graphite.msi file into Materials Studio) 00:00-01:44
2.2.1 (Construct the graphene structure using Supercell option) 01:45-02:27
· 63303_screenshot_3
2.3.1 (Build 3D atomistic document of asphaltene, polar aromatics, naphthene aromatics, and saturates) 00:00-01:12
· 63303_screenshot_4
2.3.1 (Build the molecular structures of asphaltene, polar aromatics, naphthene aromatics, and saturates using the Sketch Atom option) 00:00-00:10
2.4.1 (Use the Calculation option in the Modules and Amorphous Cell menu, pack asphalt molecules into the simulation box) 00:11-01:24
· 63303_screenshot_5
2.5.1 (Set the height to 70 Å and depth to 35 Å of the crack zone in x and y dimension, respectively) 00:00-00:44
· 63303_screenshot_6
2.6.1 (Set two cases of the crack widths in the z dimensions) 00:00-00:39
· 63303_screenshot_7
2.6.2 (Delete the redundant molecules in the crack zones of the middle-down area of asphalt bulk) 00:00-00:55
· 63303_screenshot_8
3.1.1 (Placing simulation box in the fully relaxed state under the isothermal-isobaric ensemble) 00:00-00:23
· 63303_screenshot_9
3.2.1 (Equilibrate the asphalt bulk to the desired density value of the experimental measurements by the Thermal command) 00:00-00:21
· 63303_screenshot_10
3.3.1 (Check the convergence of potential energy and MSD in the whole system) 00:00-00:37
· 63303_screenshot_11
3.4.1 (Set the simulation box under the isothermal-isobaric ensemble with 300 K temperature and 1 atm pressure) 00:00-00:17
· 63303_screenshot_12
3.4.2 (Remove the constraint of asphalt molecules on the contour of the crack zone) 00:00-00:24
· 63303_screenshot_13
3.5.1 (Size of simulation box and coordinates of atoms being tracked, recorded, and processed using Dump command) 00:00-00:19
· 63303_screenshot_14
3.6.1 (Average the simulation results over three independent configurations with three different initial velocity seeds) 00:00-00:16
· 63303_screenshot_15
4.1.2 (Generate the trajectory files in the lammpstrj format by LAMMPS) 00:00-01:28
· 63303_screenshot_16
4.2.1 (Snapshots of the self-healing process are recorded, and paths of asphalt molecules are tracked using the Render command) 00:00-00:16
· 63303_screenshot_17
4.3.1 (Export the coordinates of the atoms from the trajectory files to data analysis and graphing software) 00:00-00:50
· 63303_screenshot_18
4.3.2 (Project the coordinates of atoms onto the yz plane, record atom numbers at different areas of the yz plane, and plot the contour with different colors) 00:00-00:29
· 63303_screenshot_19
4.4.1 (Analyze the atom mobility of different asphalt components using the Compute msd command) 00:00-00:30
· 63303_screenshot_20
4.5.1 (Calculate the relative positions between graphene and asphalt molecules using RDF curves with the Compute rdf command in LAMMPS) 00:00-00:21
· 63303_screenshot_21
4.6.1 (Draw the RDF curves) 00:00-00:16
