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Abstract ; The purpose of this paper is to explore the influence of three parameters,inclination angle,

rise-span ratio,and width-span ratio on the mechanical properties of steel basket-handle arch ribs with
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box-section under horizontal cyclic loading and provide a theoretical basis for seismic design of steel
basket-handle arch bridge. The finite element model of 54 steel basket-handle arch ribs with box-section
was established ,and the hysteresis analysis was carried out to explore the mechanical properties under
different parameters such as ultimate bearing capacity of arch ribs,internal forces and deformation of
transverse brace. The results show that with an increase in inclination angle and width-span ratio or with
a decrease in rise-span ratio,the initial stiffness and ultimate bearing capacity of the arch ribs increase
gradually ;however , the internal force of the cross brace also increases and produces local instability and
damage ,which will affect the bearing capacity of the structure. It was shown that the transverse seismic
performance of the steel basket handle arch ribs with box-section can be improved greatly by increasing
the inclination angle of arch rib,but it is necessary to pay attention to the adverse effect caused by the
increase of internal force of transverse brace.

Key words : steel basket-handle arch ribs; mechanical properties;horizontal cyclic loading; leaning
angle of arch ribs;rise-span ratio ; width-span ratio
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Fig. 1 The basket handle steel arch ribs structure with box-section
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Table 1 The dimensions and design parameters of mode

BT 2t f/m L/m f/L o/(°) b/L R 5 f/m L/m f/L o/(°) b/L
1/13 -0.15 -0 1.95 13 0.15 0 1/13 || 1/16-0.20-6  3.20 16  0.20 6 1/16
1/13-0.15-2  1.95 13 0.15 2 1/13 || 1/16-0.20-8  3.20 16  0.20 8 1/16
1/13 -0.15 -4 1.95 13 0.15 4 /13 || 1/16 -0.20-10  3.20 16 0.20 10  1/16
1/13 -0.15 -6 1.95 13 0.15 6 1/13 || 1/16-0.25-0 4.00 16  0.25 0 1/16
1/13 -0.15 -8 1.95 13 0.15 8 1/13 || 1/16-0.25-2  4.00 16  0.25 2 1/16
1/13-0.15-10  1.95 13 0.15 10 1/13 || 1/16 -0.25 -4  4.00 16 0.25 4 1/16
1/13-0.20-0 2,60 13 0.20 0 1/13 || 1/16-0.25-6  4.00 16  0.25 6 1/16
1/13-0.20-2 260 13 0.20 2 1/13 || 1/16-0.25-8  4.00 16  0.25 8 1/16
1/13-0.20-4  2.60 13  0.20 4 1/13 || 1/16 -0.25-10 4.00 16  0.25 10 1/16
1/13-0.20-6  2.60 13  0.20 6 1/13 || 1/19-0.15-0  2.85 19 0.15 0 1/19
1/13-0.20-8  2.60 13 0.20 8 1/13 || 1/19-0.15-2  2.85 19 015 2 1/19
1/13-0.20 -10  2.60 13 020 10 1/13 || 1/19-0.15-4  2.85 19 0.15 4 1/19
1/13-0.25-0  3.25 13 0.25 0 1/13 || 1/19-0.15-6  2.85 19 0.15 6 1/19
1/13-0.25-2  3.25 13 0.25 2 1/13 || 1/19-0.15-8  2.85 19 015 8 1/19
1/13-0.25 -4 3.25 13 0.25 4 1/13 || 1/19-0.15-10  2.85 19 015 10 1/19
1/13-0.25-6  3.25 13 0.25 6 1/13 || 1/19-0.20-0 3.80 19  0.20 0 1/19
1/13-0.25-8  3.25 13 0.25 8 1/13 || 1/19-0.20-2 3.8 19  0.20 2 1/19
1/13-0.25-10  3.25 13 0.25 10 1/13 || 1/19-0.20-4  3.80 19  0.20 4 1/19
1/16 -0.15 -0 2.40 16 0.15 0 1/16 || 1/19-0.20-6  3.80 19  0.20 6 1/19
116 -0.15-2 240 16  0.15 2 1/16 || 1/19-0.20-8  3.80 19  0.20 8 1/19
1716 -0.15-4 2,40 16  0.15 4 1/16 || 1/19-0.20-10 3.80 19  0.20 10  1/19
1/16 -0.15-6  2.40 16  0.15 6 1/16 || 1/19-0.25-0 4.00 19  0.25 0 1/19
1/16 -0.15-8 2,40 16  0.15 8 1/16 || 1/19-0.25-2 400 19  0.25 2 1/19
1/16 -0.15-10  2.40 16  0.15 10 1/16 || 1/19-0.25-4  4.00 19  0.25 4 1/19
1/16 -0.20 -0 3.20 16 0.20 0 1/16 || 1/19-0.25-6  4.00 19  0.25 6 1/19
1/16 -0.20 -2 3.20 16 0.20 2 1/16 || 1/19-0.25-8  4.00 19  0.25 8 1/19
1716 -0.20-4  3.20 16  0.20 4 1/16 || 1/19-0.25-10 4.00 19  0.25 10 1/19
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Table 3 The ultimate bearing capacity F; of arch structure

e FRIREE 1/ KN
b/L J/L
a=0° a=2° a=4° a=6° a=8° a=10°
0.15 173.94 189. 81 198. 88 205. 82 210. 34 214.79
1/13 0.20 145. 98 161. 09 169. 01 176.01 183.08 190. 33
0.25 123.51 134. 49 143.59 151. 49 158.08 167. 85
0.15 130. 30 139.92 146. 90 153.52 160. 03 162. 62
1/16 0.20 108. 11 117. 46 125. 64 133.12 137.55 141. 67
0.25 90. 34 100. 45 108. 72 114. 65 119. 83 124. 84
0.15 101. 82 110. 39 116.74 122.43 127.05 129.92
1/19 0.20 82.49 91.57 97.55 103. 32 106. 55 110. 83
0.25 67.52 76.02 81.95 86.97 89.97 94.33
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Fig.9 The stress distribution and deformation of transverse brace with maximum compression
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Fig. 10 The axial force-axial relative displacement hysteresis curves of transverse brace
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