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Safe mining of coal under high voltage transmission

tower in loess hilly area
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Abstract; The loess hilly area in Western Shanxi was characterized by complex topography and gully development.
The surface movement and deformation of the loess stratum ground was intense after coal mining. The surface move-
ment and deformation was very complex, which could easily lead to geological disasters such as ground fissures, col-
lapses and landslides. In order to ensure the safe use of ground high — voltage transmission towers, the protective
mining scheme of high — voltage transmission towers was put forward by analyzing the characteristics of surface mining
deformation and damage and the anti — mining deformation ability of surface high — voltage transmission towers in Lo-

ess Hilly areas, and safety protection measures were taken for high — voltage transmission towers. Practice showed

that the high — voltage transmission towers safety use were not affected after mining by taking some protective meas-
ures.
Key words: loess hilly; high voltage transmission tower;

mining subsidence; safe mining

Fit B 5 A M A A P BT B X, O BT M B
AR B2 R AR i i) B 5 i O T K
N AR A A B XM TP S
L& /b ke ST RS 37 N U N LY 8= I
L5 BE AR R AL B SRR L AR T R 5 | RS 1) b 3R T I
Wﬁ&%ﬂﬁ%%ﬁ%?i?ﬁﬁfﬁ”%m
B R W R S A X R (F)

PG T B, 4 MR BRI T SRR 2R, e R
SRS AR AN o F BT T SR — SR X LR o A A
e R J R R B R TR L AT, T ARIRBE S S8
I IR BTR T IR K, 6 T R 7 & IR A
A B R X 3 R v T 2 AT RS T ™ R, R e A
TEH AR o R B PR 3R v T il P R R 0 4
AT 5 R BORE 7 5 B A0 O 47 P 1 G

* BE WA . E K E SRR H < R R b - B VA OGS R (2016 YFCO0501105)
SIRME R, XL 8 e e DO TR i 2k B T 22 2T R [T]. 41l 4 ,2020,48 (1) :49 -51,58.

49



%14 7

www.chinacaj.net

no 2020 42 A

| SEHETERMRRT FEHEHRR

1.1 & R4 b AT % (&R AT A &35 ) ML

[ A N o o VA - T ) A7 K 1 I |
R VR B AR AR AT, W KRR Rk
+1094.0 m, THHARE A +1 219.6 m, 5 K 5 2 4
22 125.6 m e KPR 54°, THEHE S5 B8

e AT BT AR VU J5 1m] 43 A A 35 kV B I
(s J5 /) A1 110 KV Il 5 26, Wy pg Ly i i A
ARAE 110 kV L, mIRGAT B0 F v i 10

(1)35 kV & F L L AT 1] BIR BE A+ BUFF 45
P, BE 2 20 m HEZk 6 AR, JH v s T i A0 b (] A
AR, TS FT 00— AR, m AT A 2 R S 2 —
FR 5110 KV I 7 e BB Al AU LR35, W B2 30 m,
FEZR 6 A, DU ff R 3 1 TRLBE I JRE

(2) A E 110 kV 1w RIS =M B B2k
B B2 30 m, DU A R R T, B IR0 A 2 3T TR B 1
At

ol Iy

0 RVl

5001 AR

2 L IAN0T 1

8103 T

8101 TfRTH

Bl SEABRLZTFEHLETHRE

BE BT R A
5 W2 TAEmE R MAR & +1 030 ~ +1 060 m, 45
SR 30 ~ 120, FF R R 65 ~ 158 m, B2 6
m, 8 MEEALT S HZMT I, 55 BIZ M2 60
m, JIEARARE +950 ~ +1 040 m, 2 {HFf 3° ~12°,
FEREEE ] 120 ~213 m L2 9.6 m, ¥ + 4 5
EERF 24 ~71 m,

1.2

2 BEWBEHERERESN

o s 2T 85 A S il T AR B /N B g A, R A2
Hb 2T TN K -2 HE B BE T B0, 7K 32 R AR Y
50

R T2 , (B A0 T o O L ARk 8 T 5 B
P Ak TR R Y R AT Y

(1) FF 3R UL W 51 2 010 1 56 19021 5 3005 5 ol
ST 1 3B 2 R R RT3 0 A T
SR 32 16 8 16 AR 2 3 o 2 B3 1
T BER, FFHE TR HE b 98 1 72 00 BE A K A0 1 0
1.

£ FERN MEEHBALFEE
25 IR BE AT HIE
0.5% (& MHF 50 m ;&
38 fui st 3 | s LA b BRI )
(AL gEHe) ' 1.0% (&0 T 50 m &
VLT )
FiE HH TE L 1.0% 1%

b T e A L B 2 7E 30 m DU, N A R
AP ITE 20 m LU, i NEOML AR o JR R 5 R AN
i 1.0% , 95 1R B AT WURE A T 1.5% o I,
Sh R R R T AT R B 110 42 A, AR I R B L A Ak 3
RARPLTE B3 B I 7E 10 mm/m #1115 mm/m LA
Mo

(2) FF B A4 5 | e o L S P B L ) J 8 20 A
T ORAFR A 2 (8] 14 0 7 P A T RS 2R R A
LAY 2% 44 ) 9 AN SF- 5 5K 3, 4007 I R o A v AR 4
ML DL , o ZE I HEAT B A5 5

(3) FT B M0 AR 3 380 010 3 8 A% il R0 552 s 3 2 1) Dk
NS T B B R R R AT IS B
7T B e Y 3 T, v 5 2k B A A L T by
T3, AN T S B 2 A

3 BEZEKETHAERE

TR X S 3 T T iR R WA 2 A 0, 0 T
5 B iR R R A AR SR RE S 4 A AR R M, HLRE
% 38 73 2R Hy I 0 B IR AR, JF SR O S et s
(1) vy Fs i R 0 S AT 5 0 ek B I 448 1 % REAE 1R
B G IR T 5 (2) 9802 b R % sl A I S B2, o AT 35
HEAE I B B A B I IR] 5 (3) FE 00 2R tH B AT 35 e B
1 JE 2 B

AR LA L TS0 ) g i LT 3 R TR AR S
8 MR HUBR JE IR L[] &8RO R B . 1 e T B
5001 T T >R BCRR IR, FRJEJT K 2.0 m, 5001
AR T 2R o R 8% 3l A I8 B AR RS E T, TR 8 M
1 8101 T AR, 8101 T 4ETH JF R J5 #b % % ol 4%



%19

Plaf Rt e RHEMEEBTEELATR

www.chinacaj.net

2020 £ 2 A

AR ER, TR 8 B2 8103 TAEM . % T4E
A SR B 8] 2y 5001 T A i JF R IF 8] Oy 2011 4F 4 A
~2011 A= 12 71,8101 T fET FF R B 8] 2 2013 4% 7
A ~2014 47 A ,8103 T/Em JF R [6] f 2016 4 5
H ~2018 4% 2 J1, 2% T./E I [a] 8k FF R B (8] — fig o 2
Al

FRETTR2 it

5001 TAETH

B2 SHEEREFRLEE
4 BEAETERIBWSN

5001 T4 1 7R 5 FF 55 A7 B b2 T TS AR 45 ]
FE 1.6 m DLPY, iR e K N UL 41.8 mm/d, fii
RHEEAE 20 mm/m , KF-H 8 Fe A AE 500 mm LA,
BFIKFAETY 12. 7 mm/m, 53 #4531 28 #48 ¥ i F
5001 TAET b7, H AR A A b R A8 2 3k, AR &
2 AN, B A AL B KBRS T H s K iR P
B, BRI, 00 200 R TRURH 7 1) 4 1% b B 48 it , 7 A O TE
HAz 2 EHE A . T MR AR B R 3% 22 Fi i 3R b
ER, HoAh 5 TR AT I B AR 52 R Bl 5

Fz2 5001 TEEMARG SIHEBHRESEHRER
S UL it At K- 30 I KoK
1

/mm  /(mm/m) /mm 25/ (mm/m)
F 1550.0 20.0 461.9 12.7
¥ 1335.0 18.0 386.0 10.0

5001 TAETH T3R5 N S3#Lk 1 28 #4k AP kAT T
KT AE A R B, FE AR R B B4 AR B OROIR A
8101.8103 “T_4F [ A R |if , XF HHF R Fl #4717 %
I, BBy R R AT AR AN Z R B, AR A
75 WL R, 8101 8103 T A i JT- 3K 5 4% AF 15 L il 4
TR AR BN TS SE Al AR PE LR 3, | R

=3 ESWEEMLHMERBITE
Fp i Tt it A3} A IKAPRL A

/mm /(mm-m™") P/ (mm-m)

S2H#LL I 0.4 0.6

534 80 3.0 6.0

28#ZE AT 10 0.6 1.5

20#Z6 4T 10 0.8 1.8

3042k % 0.4 1.0

A3#L I 0.3 0.3

i R B B AR 2 R B R
5 HERNEPSRERE

T IF R 5001 T AR I %F S3#2k 1 28 #2% FF 5 1
A, R T SR o 8 o SR BT 4 06 R R G < 4 1%
78 5| AR IS AT IS R ME 7 110 KV (1975 FE 8BS L )y
AL ZR 65007 1) b, % P 442 51 48 5 FF R 1 2 o
5E R AT b 2 FURT 25 2L 0 UL, 25 00 0 0 T 4% 114 ft
Rt 0. 5% I, 064 57 B HE A7 9 0 B T B
MR 4 0L ) Sk 5 TT 06 57 BT R S WS, % A6 R T
] 5 B JAD P MR, R TS ML 0 T 5 Sl 45 4
RN 5 B ik UHE M e A G, B AR T Hb
FHFEE 12 2

6 4% it

(1) Fi B XA Tl ™ 375 v 0 o T Ay L, A 8
DXCHh R i K F B R R SR, B R K
R, B b X b R 8 Bl A2 I R B b R AR P
R, T HE e g i L 2 B B 22 A o R i TR A A
PR 2 FFRAR

(2) M 3 e He i W AT 385 X600 AR} 722 T 5008, AR 91
(R R i 2k B 0B 17 AL AR ) B R 50K, BRI AT 1Y
AR W 3 7E 10 mm/m 1 15 mm/m DA

(3) M 22 ¥ gl 22, XF 5001 T A% i >R Bt
TRy R ST R A i, I %k 500181018103 R Hi [i]
W SRR e, [ I [i) S22 S W 4, A 280 ) 1
R IE Ko FCRR ZUFR B, Sy e T i A B AEAE R R R
SR [A]

(4) FF SR ash A v X AT B SR ) 448 8 B 5 it , n
BEE AT 40, 0 WU AT 35 A8 0F | b JF 35 IR A AT
P& BN S5 AR AP 5, S I T b 3 S 5% 45 2 4 i
SOk T MR AT IE L 2

(T#% 58 7)
51



