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1. Model Optimization 
The optimization of the model in this paper was divided into three steps. The first step was to 

optimize the Tobermorite model. The Tobermorite model was energy minimized by COMPASS force 
field, which was performed by using the smart algorithm. Ewald summation method was utilized to 
calculate the non-bonded energy including both electrostatic and van der Waals interactions, and the 
cut-off distance in all simulations was set as 12 Å. The second step was to optimize the urea-
formaldehyde resin. Tobermorite was fixed and optimized using CVFF force field. The rest of the 
settings were the same as in step 1. The third step was to optimize the whole composite model. 
Remove the constraint of Tobermorite and optimize the entire model using COMPASS force field. 
The rest of the settings were the same as in step 1. The energy diagrams of the optimization results of 
the three steps are shown in Figure S1–S3. It can be seen from the figure that after each step of 
optimization, the energy tended to be stable and reached the minimum value, indicating the 
completion of structural optimization. 

 

 

Figure S1. The energy curve of the first step. 
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Figure S2. The energy curve of the second step. 

 

Figure S3. The energy curve of the third step. 
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