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Cost and design parameter of partially earth-anchored PC
cable-stayed bridge with single pylon

ZHAO Xiaojin'>, HE Shuanhai'?>, HU Wenliang'>, WANG Lingbo'~
(1. College of Highway, Chang’an University, Xi’an 710064, China;
2. Key Laboratory of Old Bridge Detection and Reinforcement Technology of Ministry of Transport ,
Chang’an University, Xi’an 710064, China)

Abstract; In order to obtain the reasonable design parameter range of a partially earth-anchored PC cable-stayed
bridge with a single pylon, the formulas for the total bridge cost and the cost per unit length of the bridge were
obtained through computation of the material dosage and cost of cables, the main pylon, the anchor, and the
girder. According to these formulas, the reasonable ratio of the self-anchored length of the side span to the length of
the main span, the ratio of the anchor length to the main span length, the side-to-main span ratio, and the ratio of
the pylon height to the main span length of the partially earth-anchored PC cable-stayed bridge with a single pylon
were studied, and they were compared with those of other cable-stayed bridges. The results show that, considering
the spanning capacity of the whole bridge, larger values in the range of 0.336 to 0. 487 should be used as the ratio
of the self-anchored length of the side span to the length of the main span, and lower values in the range of 0. 487
to 0. 544 should be used as the side-to-main span ratio. Considering the spanning capacity of the single span, the
opposite is the case. Values to some extent lower than those mentioned above are allowed when the main span is
smaller, and vice versa. The ratio of the pylon height to the main span length should have a value of about 0.372,
and the corresponding main span side-cable inclination is about 20.4°. Larger values can be used when the span is

lower, as with other types of cable-stayed bridges. The partially earth-anchored PC cable-stayed bridge with a
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single pylon performs better economically than a common cable-stayed bridge with a single pylon only when the self-

anchored space of the side span is limited by terrain conditions. It has no advantage in common terrain conditions.

Key words: partially earth-anchored cable-stayed bridge with single pylon; design parameter; total cost; cost per
unit length of bridge; ratio of self-anchored length of side span to length of main span; ratio of anchor length to

main span length; side-to-main span ratio; ratio of pylon height to main span length
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Table 1 Ratio of self-anchored length of side span to length of main span, side-to-main span ratio,

and total cost when total cost is minimum
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10 37 46 47 56 2 921 12 969 21.3 44.4
15 34 4.5 49 57.5 2 895 12 898 21.6 45.3
20 30 38.5 50 58.5 2 868 12 822 2.1 46.3
25 26 34.5 51 59.5 2 840 12 742 2.5 47.4
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Table 3 Comparison of calculated and actual material dosages
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