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Calculation and analysis of differential tension of pressure dispersion

anchor cables at Lianghekou Hydropower Station

CHEN Xiaodong, ZHONG Jiuan, ZANG Peng, FENG Yangwen

(Sichuan Gotone Geotechnical Technology Co., Ltd., Chengdu Sichuan 610000, China)
Abstract: The differential tensioning method can effectively improve the tensioning efficiency of the pre-stressed
anchor cable with pressure dispersion, which has been successfully applied in the slope reinforcement for the drain
building of Lianghekou Hydropower Station. In order to ensure the balanced load of the steel strand when tension
reaches 110% of the design load. the differential compensation load is calculated and analyzed, and it is found that
the difference generated in the pre-tightening stage is key to balanced load. The single differential compensation and
the overall tension stage are briefly introduced and analyzed.
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Fig.1 Structure of the pressure dispersion anchor cable
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Table 1 Calculation of differential tensioning for pressure dispersion prestressed anchor cables with P=2000kN, L =50m
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L/m MKME/ mm  KEE/mm H/mm B2EHE/mm KE/mm KE/mm f/mm Si/kN KBS /KN
B 51.0 316. 15 46. 50 57.48 8. 45 38.05 316. 86  169.61
-t i 49.5 306. 85 37. 20 55. 79 6.73 30. 43 307.55  169.62
i 48.0 297.55 27.90 54. 10 5.07 22.83 298.26  169.64
! 221.33 169. 23
gt 46.5 288. 25 18. 60 52. 41 3.38 15. 22 288.96  169.65
54U 45.0 278.95 9. 30 50. 72 1. 69 7.61 279.66  169.66
Eiavil 43.5 269. 65 0. 00 49.03 0. 00 0. 00 270.36  169.67
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Table 2 Calculation and analysis not considering the differences from the pre-tightening stage

BRKE L/m  ZRAMEH/m R B/ mm MR RIS /kN BB )1 /KN AR TR 2E A/
30 0~46. 49 143.19~198. 14 166.35~174. 49 169. 23 —1.70~3.11
40 0~46. 49 204.84~259.78 166. 93~172. 98 169. 23 —1.36~2.21
50 0~46. 49 266.62~321. 56 167.32~172.13 169. 23 —1.13~1.71
60 0~46. 49 328.46~383. 41 167.61~171. 59 169. 23 —0.96~1.39
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Table 3 Calculation and analysis considering differences from the pre-tightening stage
MRRKE L/m  ZFAMEME/m FUAR I KA/ mm HAR R0 ) /kN HARBET DL Sy /kN HMLZ IR 2218/ %
30 0~38. 04 146. 84~193. 33 170. 25~170. 58 169. 23 0.61~0. 80
40 0~38. 04 208. 54~255.03 169. 82~169. 95 169. 23 0.35~0.42
50 0~38. 04 270. 30~316. 86 169. 61~169. 67 169. 23 0.22~0. 26
60 0~38. 04 332.23~378.72 169.49~169. 53 169. 23 0.16~0.18
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Table 4 Ratio of differential compensation tensioned anchor

cable stress to design value

BRI L/m 225 AMEE R /RN Bk B 1 /kN HfE/ %
30 602. 39 2000 30. 12
40 550. 01 2000 27.50
50 519. 20 2000 25. 96
60 498. 91 2000 24.95
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