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Experimental study on grouting reinforcement of PPC cable-stayed
bridge main girder under fatigue damage
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Abstract: In order to study the stiffness recovery effect and crack development of the main girder
of partially prestressed concrete (PPC) cable-stayed bridge with fatigue damage after grouting
reinforcement, a double-tower cable-stayed bridge was taken as the research background. Six
beam sections in the middle span were selected to make a reduced scale model of PPC cable-stayed
bridge with a similarity ratio of 7. 42. After four rounds of fatigue tests under different initial
damage states of the main girder, static load tests of 0.1, 0.2, 0.3, 0.5 mm maximum crack
width on the main beam before grouting (corresponding to working conditions 1-4) were carried

out, and then the main beam was unloaded to the dead load state. The cracks with residual crack
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width W=0. 05 mm were repaired with hydrophilic low viscosity epoxy structural adhesive under
pressure, and the static load tests of the same crack width on the main beam after grouting were
carried out. The deflection, cable force, stiffness and crack development of the main girder of
PPC cable-stayed bridge under various working conditions before and after grouting were
compared and analysed, and compared with the initial stiffness of the intact main girder. The
results show that the epoxy structural adhesive and the main beam has a good synergistic effect,
which greatly slows down the speed of crack propagation. During the whole test, the cable force
basically changes linearly, and the stay cable is always in the elastic stage, which ensures that the
bearing capacity of the main beam had greater surplus. Under the condition that the main beam
experiences 0. 5 mm level crack damage load, the epoxy structural adhesive improves the interface
bonding strength at the crack, so that the stiffness of the main beam after grouting recovers well.
In working conditions 1-4, the stiffness of the main girder is not lower than that of the main
girder before grouting, but it cannot recover to the stiffness of the intact main girder.

Key words: bridge engineering; stiffness; crack grouting; cable-stayed bridge; partial prestress;
bond strength
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Fig. 1 Layout of cable-stayed bridge (unit:cm)
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Fig.2 Mid-span cross section of real bridge (unit:cm)
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Fig. 4 Overall assembly of model beam
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Table 5 Parameter of four-wheel fatigue test before grouting
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Fig. 6 Damage of main beam before grouting under 0. 5 mm crack width (unit:cm)
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Table 6 Properties of pouring glue
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Table 8 Summary of main beam cracks before and after grouting
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