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Maximum Bearing Capacity Parameters of Stone Arch Bridge
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Abstract 1In order to study maximum bearing capacity of stone arch bridge reinforced by composite main arch, a circular arch bridge on
reinforced equality section is analyzed. Characteristics of secondary loading on reinforcement structure and the mechanical properties of
the two different materials of new and old structures are considered. The impact of the key structural parameters (height of reinforcing
layer, width of reinforcing layer, longitudinal reinforcement ratio of reinforcing layer, and stirrup ratio of reinforcing layer) on the bearing
capacity of reinforced main arch ring is analyzed. The results show that when the height of reinforcing layer is 0.25~0.50 times higher
than original arch ring, the increment value of bearing capacity is quite obvious; when width of reinforcing layer is in excess of 67% over
width of original arch ring, bearing capacity gradually increases; while longitudinal reinforcement ratio of reinforcing layer exceeds
1.162%, the increment value of bearing capacity is quite small; The effect of increasing stirrup ratio of reinforcing layer on bearing
capacity of reinforcement arch bridge is relative low. In addition, the results recommend some structural parameters for the design of
stone arch bridges reinforced by composite main arch circle method of this kind.
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Fig. 1 Layout of reinforced bridge
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Fig. 2 ANSYS modeling after reinforcement
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Table 1 Bearing capacities of arch crown and arch foot
changing with the variable depth ot reinforced layer
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cm J1/kN J1/kN (kN-m) (kN-m)
20 -27900 -22600 -1320 1450
30 -35400 -28800 -1520 1910
40 —42800 -34800 -1610 2440
50 —-44600 -36300 -1530 2530
60 —-45300 -37200 -1570 2620
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Table 2 Bearing capacities of arch crown and arch foot
changing with the variable width of reinforcong layer
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cm J1/kN J1/kN (kN-m) (kN-m)
40 -33200 -26900  -707.877 2240
60 -39100 -31700  -809.244 2640
80 —48100 -39000 -1140 3140
100 -57200 -46500 -1590 3580
120 -57800 -47100  -1650 3680
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Table 3 Bearing capacities of arch crown and arch foot while
reinforcing layer longitudinal reinforcement ratio changing
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/% J1/kN JikN  (kN-m) (kN-m)
8 0.775 -48700  -44200  -1320 3080
12 1.162 -57200 -46500  -1590 3580
16 1.549 -57100  -51900  -1600 3570
20 2.324 -56400 -51200  -1590 3520
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Table 4 Bearing capacities of arch crown and arch foot
while reinforcing layer stirrup ratio changing
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3 0.628  -57100  —46400  -1570 3560
4 1256 -56600  —-46000  -1570 3550
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