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Effect of Vehicle-Bridge Coupled Vibration on Interface Bond Performance
between Steel Fiber and Magnesium Phosphate Cement Mortar
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(1. Key Laboratory of Advanced Civil Engineering Materials of Ministry of Education, Tongji University, Shanghai
201804, China; 2. School of Materials Science and Engineering, Tongji University, Shanghai 201804, China;
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Abstract: An ultra-early-strength fiber-reinforced magnesium phosphate cement(MPC ) was prepared. The influence
of the amplitude and frequency of vehicle-bridge coupling vibration on the interface performance and microstructure
between steel fiber and MPC was systematically analyzed through the study of fiber pullout performance and pore
structure. The results show that the bond performance between steel fiber and MPC based materials increases at first
and then decreases with the increase of amplitude and frequency. Compared with the static condition, when the
amplitude is 2, 3 mm and the frequency is 3, 6 Hz, the maximum bond strength and pullout energy between steel
fiber and MPC mortar increase maximumly. Under a certain degree of vibration, the porosity of MPC mortar can
be reduced, the macroscopic pores can be refined, and the interface bond performance between steel fiber and MPC
mortar can be optimized.
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Table 1 Chemical composition of MPC

“IL'/%
Material F Na,O MgO ALO, Sio, P,0. S0, K,0 Ca0 TiO, Fe,O,
MPC-A 1.21 0.15 44.82 0.97 2.80 44.90 2.32 0.13 1.55 0.03 0.97
MPC-B 1.81 54.15 10. 82 22.35 1.90 0. 69 0.68 1.91 0. 99 4.51
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Table 2 Physical and mechanical properties of steel fibers

Type Length/mm Diameter/mm Length diameter ratio Density/(kg-m *)  Tensile strength/MPa
S 20 0.2 100
7 800 =2 000
H 20 0.3 65
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Table 3 Vehicle-bridge vibration parameters

Code Frequency/Hz Amplitude/mm
f0-A0 0 0
{6-A2 6 2
{6-A3 6 3
f6-Ad 6 4
f3-A3 3 3
f9-A3 9 3
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Fig. 3 Pullout load-slip curves of steel fibers under different frequencies
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