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Against the background of transmission line erected on a certain mining subsidence area, the coal-
mining situation at this area where transmission line passes through is analyzed, and the deformation of
ground surface in the subsidence area is estimated and analyzed. Using numerical analysis, the
impacting rule of ground surface deformation on structural internal force and deformation of
transmission towers is re-searched. Research results show that except the downward displacement load
exerted on single support abutment, it is reputed that the abutment displacement is within 5%o of the
foot distance of a tower under other working conditions when the yield load of bars will not be achieved;
it is possible to taken the abutment displacement that appear when the material Q235 begin to yield as
the criterion to judge whether the tower is safe, i.e., when the estimated ground surface deformation is
smaller than the abutment displacement under the yield limit of the material Q235, the transmission
tower can be considered as in safe condition.

Keywords: mining subsidence area ground surface deformation transmission tower
reliability assessment

e Fs H # 2008-12-10 1 [9] H #1 2009-05-25 K 2% I & 4ii H i 2010-02-02
DOI:
FH LT H :

E K B AR 5L 4 7 B I H (50004008)

AR R

EZ WA 37 @9es5—), %, #%, FENFHEFYRY S5INEHARKGIR T/E; ks € @ore—), B, L
TR0, 2N FHh i 2 s R B AT T A, R (981—), W, WiEwgtd:, 30 A AR 45 B IO I i
N TAE.

1 # Email: jianwench@gmail.com

EEPUN
[1] Z57%tE, 251F, B354, %%, 500 kVE 4 BRATES g/l S8 A 3], AR, 2008, 32(23): 91-



94. Li Maohua, Li Zheng, Ren Jihua, et al. Reliability analysis on tower structure for 500 kV
transmission lines[J]. Power System Technology, 2008, 32(23): 91-94(in Chinese). [2] #¥5¥, 24/%
%, AR RIEHEL BTSSR EL]. EMER, 2008, 32(22): 77-83. Yang Jingbo, Li
Maohua, Yang Fengli. New advances in the study of transmission tower structure of China[J]. Power
System Technology, 2008, 32(22): 77-83(in Chinese). [3] M@, BRI, T E&|, 4. £800 kVH
VAT H RS A AT BB AR P R A R B 2 I R [3]. R, 2008, 32(22): 8-12. Sun Zhaoying, Liao
Weiming, Ding Yujian, et al. Air gap flashover characteristics and selection of gap distances for £800
kV UHVDC transmission project[J]. Power System Technology, 2008, 32(22): 8-12(in Chinese). [4]
B A Ty BT ST RBE . 1000 KVERAT IR S BR AT 84 5 R M BT T [R] . Abst: IR i o @ v s be,

2006. [5] #EFR}, ZIE, BAF. A5 RS E AN AT R[], W, 2008(29): 58-60. Han
Junke, Li Zheng, Yang Fengli. Full scale test of transmission tower using cold-bending profiled steel

[J]. Electric Power Construction, 2008(29): 58-60(in Chinese) [6] T [H i /)R #A5TKE. 1 000 KVAS s
e s [P XU P e AT S G5 AT A [R]. bt hE i REEITFEEE, 2008, [7] FMESE. 250500 kVAFES T
12 B AT IR ]. BMEIR, 1990, 14(3): 59-63. [8] AT, AT, BUiTZ. ki Emig Ly
By B P RETHELRISTI]. M A, 2004, 28(21): 80-85. Mo Fujiang, Chen Yunping, Ruan Jiangjun.
Study on transmission tower mod els and their lightning performance calculation[J]. Power System
Technology, 2004, 28(21): 80-85(in Chinese). [9] Z-&Mk. *f 3k E 4Bk TAEM LA EINI]. WM
AR, 1994, 18(2): 49-52. Wu Shenglin, Some suggestions on the research work of power transm
ission line in China[J]. Power System Technology, 1994, 18(2): 49-52(in Chinese). [10] FH%. FHkE
500 KVE RIS [I]. W, 1994, 15(11): 18-20. Tang Guo’an. The analysis about the
accident probability of 500 kV transmission tower downburst in China[J]. Electric Power Construction,
1994, 15(11): 18-20(in Chinese). [11] Jus, FWEP.  “Jud” WIRIFRE M FE G 3], HRMECA,
2004, 28(21): 60-63. QulJing, Guo Jianbo. Statistics and analysis of faults in main domestic power
systems from 1996 to 2000[J]. Power System Technology, 2004, 28(21): 60-63(in Chinese). [12] ik
e, FHZ. 19964 H MMM HR[]. HMER, 1996, 21(4): 54-57. Zhang Wanjun, Yin Qiyuan.
Analyses of power system faults occurred in 1996 and some suggestions for fault treatment[J]. Power
System Technology, 1996, 21(4): 54-57(in Chinese). [13] #{Hri, XKL, #45. 5. W RS LRE
VK I E N AN BOIR[I]. A, 2008, 32(4): 23-28. Huang Xinbo, Liu Jiabing, Cai Wei, et al.
Present research situation of icing and snowing of overhead transmission lines in China and foreign
countries[J]. Power System Technology, 2008, 32(4): 23-28(in Chinese). [14] Z&/KI&, g, 2=,
S Al e 2R I UK LRI R SO BT[], B ER, 2008, 32(9): 33-36. Li Qingfeng, Fan Zheng,
Wu Qiong, et al. Investigation of ice-covered transmission lines and analysis on transmission line
failures caused by ice-coating in China[J]. Power System Technology, 2008, 32(9): 33-36(in
Chinese). [15] iKk3C42, TUkiE, fE&—. WIRTHEM2008FIKE K FFTIHHTI]. HMEAR, 2008, 32(8):
1-15. Zhang Wenlang, Yu Yongging, Su Zhiyi. Investigation and analysis of icing and snowing
disaster happened in Hunan power grid in 2008[J]. Power System Technology, 2008, 32(8): 1-15(in
Chinese). [16] B4AHL, BRAT, BUil%. HvbekpsArBipbind 5p bk st ST, fMEcAR, 2004, 28
(21): 80-85. Mo Fujiang, Chen Yunping, Ruan Jiangjun. Study on transm ission tow erm odels and
their lightningperform ance calculation[J]. Power System Technology, 2004, 28(21): 80-85(in
Chinese). [17] ¥4, XKL, BKAEH. 2005/ H MoKk & o dr R R x5 i3], e B, 2005, 29
(24): 16-19. Huang Qiang, Wang JiaHong, Ou Mingyong. Analysis on accidents caused by icing
damage in hunan power grid in 2005 and its countermeasures[J]. Power System Technology, 2005, 29
(24): 16-19(in Chinese). [18] ik, k&, A, HARHEMS500 kAT 52374 8L KR FHOR A 4
[J]. HMFEAR, 2006, 30(10): 59-63. Xie Qiang, Zhang Yong, LilJie. Investigation on tower collapses
of 500 kV renshang 5237 transmission line caused by downburst [J]. Power System Technology,

2006, 30(10): 59-63(in Chinese). [19] &=F4E, AR, T, 5. HEMEIKYIE AT ELR]. W
M AR, 2008, 32(4): 7-13. Li Zaihua, Bai Xiaomin, Zhou Ziguan, et al. Prevention and treatment
methods of ice coating in power networks and its recent study [J]. Power System Technology, 2008,
32(4): 7-13(in Chinese). [20] ki, #E, TR, 5. S0 RS X B S b i 28 i s th it A 2 1 AT
7[J]. HLMEIAR, 2006, 30(2): 30-34. Zhang Jiangiang, Yang Kun, Wang Yudong, et al. Research on
foundation treatment of nigh voltage transmission towers erected above goaf of coal mine[J]. Power
System Technology, 2006, 30(2): 20-34(in Chinese). [21] %, B4k%E, X%, 5. @MW T RE
[M]. dbxt: BOR TV RRAE, 1983: 74-93.  [22] B4 . R A BB R RBETATVEIIN A Sk [3]. AR
kAT, 1989(4): 53-60. Zhao Hongcai. High-voltage transmission tower under the projections and
the feasibility of mining practice[J]. Shandong Coal Science and Technology, 1989(4): 53-60(in
Chinese). [23] HEte. KA RFHILL MK Bk B L HE AT KA ER /5 Z 9], WWVEHEIECR, 1997, 17(3):
18-20. Shi Zhenhua. Subsidence transmission line tower in a straight line basis for self-reliance and
settlement programs to deal with[J]. Shanxi Electric Power, 1997, 17(3): 18-20(in Chinese). [24] ik
B, T3fh. SRR PRI AR, WAL R, 2002(4): 12-13. Zhang Lianjun, Wang
Yuwei. Study on mining under high voltage transmission tower[J]. Hebei Coal, 2002(4): 12-13(in
Chinese). [25] PM&te. B RAER LM ITHARD]. WEH Y], 2004(3): 13-14. Sun Junhua.
Experience and measure for design the transmission line in empty coal mine[J]. Shanxi Eiectric Power:
2004(3): 13-14(in Chinese). [26] Xi%, KahX w4 E S AR LR R TS RE P92 [D]. RN E
HlkoK%:, 2008.

ESIEIESPS



1. /N WHTSE T RIT el i 2 R I e R G R A VP [3]. R, 2008,32(19): 16-21

2. AR 2R I T A | BRI | 25 R | U | BEAA VR | 22 1E B 500 KV FLZR I AT 85 25 R IR mT Sk 20 B [3]. H )
R, 2008,32(23): 91-94

3. ZENEE| TEEAT | ZEE | | 2R . 3 B T A0 0T A 1 v B VS 45 M BT AGREGIEIT ). MR,
2007,31(19): 83-86

4. AR BRI )] P 4/ N0 v s L T AR G T AE Tk R AU e AR R[], F R, 2007,31(19):
18-23

5. VREMEDS 4TI WIAZR N T AR RS LR B R RS AT ] S VAR []. MBI, 2008,32
(7): 14-18

6. T BT E|¥H4 KBS AL SR ERHE RG] SEEVP P N 3], EIMEAR, 2007,31(12): 42-46
7. R RIS IERE S BT R Se I R TR DY A AT 1 S 52 AR R R 2 T R PR VEAL D], F R
A, 2007,31(9): 27-32

8. W WBIMIFTL|Ar 2% BIMRERR R I T S v A 2R R ) SRR A SR 9] R
A, 2007,31(9): 13-16

9. AR ELVFSTUT P TR AR L PR TR ) SRR DAL (ORI B R A T R O] R,
2007,31(13): 39-43

10. ARELVMF o | ERE S IS TGRS TR 2 B G 1 9 R A H o ) S P VR S D). TR, 2008,32
(24): 33-38

11, X EEDR PSS | E s | B ST |52 S a0 o R X R 0 R AR S T SRS [I]. R
A, 2008,32(13): 69-74

12. &R B]ZHOU Cheng-ke 437 sk HOGHES HL W AT SEVE I S2 i 9 [J]. F M HAR, 2008,32(11): 74-
78

13, SOUEFR |0 o B AR T A A SRR P R e 1 LA R PR AT SR MR DAL 79 0] AR, 2007,31(2):
42-46

14. SRET PR R A K T EEMEERLL]. M ER, 2009,33(13): 0-

15. R Bl SRAMTW. G R AR A S AR R IS L Y R S DR [J]. FLM B, 2009,33(14): 25-30

Copyright by HLMEA



