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1S. Measuring the OH number of nano silica
The amount of hydroxyl groups was obtained according to the following formula: [1, 2]:
                                             (1S)                     

Table. 1S. Information related to BET analyzes. 
	Sample

	Surface area (m2/g)
	Mean pore diameter (nm)
	Total pore volume (cm3 g-1)

	raw Silica
	301.21
	36.26
	3.1





Fig 1S. Thermogravimetric analysis of the pure silica.



Fig 1S shows the TGA of the raw silica. TGA and BET analysis were used to calculate the amount of OH groups. The weight loss difference of the samples between 115 and 410 °C was related to the OH groups. The measured weight loss was about 3.1% for raw silica fume. 
Using equations 1, the number of surface OH groups, the mole content of surface OH groups and stoichiometric content of GLYMO (X) was obtained for 0.5 gram of raw silica fume as following:

                                                                                      (2S)                                                           
                                                    (3S)                                                  
                                                                                         (4S)                                                

2S. Preparing pullout test specimens 
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Fig 2S. a) The cylindrical mold with a rod in the center and (b) the molded fresh concrete.



3S. Pullout test procedure
Figure 3S shows the pullout test setup. 
[image: ]The pullout test specimen
The Upside grip
The fixture of test specimen
The end tail of embedded steel rebar in concrete

Fig. 3S. The pullout test.
Figure 4S shows an obtained pullout load-displacement curve.


Fig. 4S. The pullout load-displacement curve.
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