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Application of Multiple Heads Pile Foundation in Transmission Line
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(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract: [Introduction] The paper aims to improve the uplift bearing capacity of transmission tower foundations and to save the

cost of project. [Method] In this paper, a method for calculating the uplift bearing capacity of pile foundation with multiple

expanded heads was proposed, and its bearing capacity and economy were compared with the traditional pile foundation. [ Result ]

The results we obtained demonstrate that with the same bearing capacity, the multiple heads foundation saves 4% ~ 26% of concrete

compared with the single head foundation, and increases with the increase of the ratio of depth to diameter. [ Conclusion | Our data

suggest that using the multiple heads foundation in large-scale transmission lines can greatly improve the uplift bearing capacity of the

foundation and save the concrete. In the same condition, the uplift capacity of multiple heads foundation improves 9%~34%

comparing to the single head foundation.
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Fig. 1 Pile foundation with multiple expanded heads
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Fig. 2 Comparison of action range between single and multiple
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Fig. 3 Protection wall design at expanded heads
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Tab. 1 Typical geological parameters of mountainous area
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Tab. 2 Increase proportion of bearing capacity of multi expand-
ed head foundation
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WEAR/ SRR/ VAR - RETT w2/
mom o N W Ykl NG #2/ I

KN m* 4~ kN m?

1.2 6.0 50 1316 81 2 1439 8.8 0.09 1.09
1.2 8.0 6.7 1594 10.3 2 1916 11.1 0.20 1.07
1.2 10.0 8.3 1873 12.6 3 2397 14.1 0.28 1.12
1.2 12.0 10.0 2151 14.9 3 2873 16.3 0.34 1.10
1.4 7.0 5.0 1863 12.7 2 2041 13.9 0.10 1.09
1.4 8.0 5.7 2031 14.2 2 2330 15.4 0.15 1.08
1.4 10.0 7.1 2367 17.3 2 2909 18.5 0.23 1.07
1.4 12.0 8.6 2702 20.4 3 3495 22.7 0.29 1.11
1.4 14.0 10.0 3038 23.5 3 4074 25.8 0.34 1.10
1.6 8.0 5.0 2528 18.8 2 2773 20.6 0.10 1.09
1.6 10.0 6.3 2924 22.8 2 3461 24.6 0.18 1.08
1.6 12.0 7.5 3320 26.9 2 4149 28.6 0.25 1.06
1.6 14.0 8.8 3715 30.9 3 4847 34.4 0.30 1.11
1.8 8.0 4.4 3091 24.1 2 3243 26.6 0.05 1.10
1.8 10.0 5.6 3549 29.2 2 4047 31.7 0.14 1.08
1.8 12.0 6.7 4008 34.3 2 4850 36.8 0.21 1.07
1.8 14.0 7.8 4466 39.4 2 5653 41.8 0.27 1.06
2.0 10.0 5.0 4247 36.4 2 4668 39.8 0.10 1.09
2.0 12.0 6.0 4771 42.7 2 5593 46.1 0.17 1.08
2.0 14.0 7.0 529 48.9 2 6518 52.3 0.23 1.07

2.0 16.0 8.0 5820 55.2 2 7444 58.6 0.28 1.06
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Tab. 3 Concrete saving ratio of multiple expanded head foundation
RS EZ/S
NJKN 1—(Re 2/ 1)
MEAR/m VR /m 7 1/m? HEAR/m LR /m ¥k it 2/m?
1455 1.2 7.0 9.2 1.2 6 2 8.8 0.04
1873 1.2 10.0 12.6 1.2 8 2 11.1 0.12
2 360 1.2 13.5 16.6 1.2 10 3 14.1 0.15
2870 1.4 130.0 21.9 1.2 12 3 16.3 0.26
2031 1.4 8.0 14.2 1.4 7 2 13.9 0.03
2283 1.4 9.5 16.6 1.4 8 2 15.4 0.07
2870 1.4 13.0 21.9 1.4 10 2 18.5 0.16
3517 1.6 13.0 28.9 1.4 12 3 22.7 0.21
4122 1.8 12.5 35.6 1.4 14 3 25.8 0.27
2 825 1.6 9.5 21.8 1.6 8 2 20.6 0.06
3517 1.6 13.0 28.9 1.6 10 2 24.6 0.15
4122 1.8 12.5 35.6 1.6 12 2 28.6 0.20
4902 2.0 12.5 44.2 1.6 14 3 34.4 0.22
3320 1.8 9.0 26.6 1.8 8 2 26.6 0.00
4122 1.8 12.5 35.6 1.8 10 2 31.7 0.11
4902 2.0 12.5 44.2 1.8 12 2 36.8 0.17
5763 2.2 12.5 53.9 1.8 14 2 41.8 0.22
4771 2.0 12.0 42.7 2.0 10 2 39.8 0.07
5614 2.2 12.0 52.0 2.0 12 2 46.1 0.11
6 541 2.4 12.0 62.4 2.0 14 2 52.3 0.16
7 374 2.4 14.5 73.7 2.0 16 2 58.6 0.20
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