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Study and application of construction technology for inclined shafts penetrating
drift sand strata in coal mine
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Science and Technology), Qingdao 266590, China)
Abstract: The drift sand stratum is a kind of common harmful stratum in mine construction. It is characterized by auto flow
ability in water or under dynamic disturbance. Improper construction will cause the drift sand to flow to the free surface to fill
the excavation space and get the shaft flooded or lead the ground to collapse. The water-holding condition and thickness of drift
sand strata are determined by using engineering geological drilling and electrical prospecting technology. Based on the vertical
depth of drift sand stratum, the constructing techniques for the inclined shaft penetrating the drift sand stratum are classified. A
reasonable tunneling technology is presented for the inclined shaft penetrating the drift sand stratum with different thicknesses.
Pressure ability of structure is calculated by means of both finite element method and analytical method. The reasonable
structure of shaft lining is proposed. To evaluate the supporting effect, deformation, stress and permeability strength are
monitored. The results show that the construction technology for the inclined shaft penetrating the drift sand stratum is
reasonable, thus the tunneling progress and construction safety are ensured, and the structural safety and surrounding rock
ability are guaranteed.
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Fig. 1 Geological section of inclined shaft in Lijiaba coal mine
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Fig. 2 Prospecting line profile of inclined shaft
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Fig. 3 Section of advanced small pipe in inclined shaft
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Fig. 4 Details of advanced small pipes in inclined shaft
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Table 1 Lengths of drilling and lead pipe shed

75 1 2 3 4 5 6 7

9 10 11 12 13 14 15 16

BEHK/m 27 27 27 27 27 27 27
Eifl¥/m 268 268 268 268 268 268 268

27 18 18 18 12 12 12 12
268 17.8 17.8 17.8 11.8 11.8 11.8 11.8

*2 SRBIEMSHILKE
Table 2 Lengths of drilling and lead pipe shed

e 1 2 3 4 5 6 7

9 10 11 12 13 14 15 16

BHK/m 27 27 27 27 27 27 27
Fifl#/m 268 268 268 268 268 268 268

27 18 18 18 12 12 12 12
268 17.8 17.8 17.8 11.8 11.8 11.8 11.8
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Fig. 11 Layout of dewatering wells in inclined shaft
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Fig. 15 Lining structure reinforcement of shaft lining penetrating 36 m-drift sand stratum
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Table 3 Supporting parameters of shaft lining penetrating 36 m-drift sand stratum
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19 ZHrel %, R T AN 7 vH £ A
~6.5964 kN (52 1<), HEIEA W v 50E 4 5.359 kN (%2
B, FEEAAAEEAE A 0.0731 kN ] KR TR BB 4N
WIvHEUE A 15.517 kN, HEREESEN o4 il —43.8287
KN, F5 HBAN A5 T 50008 S —23.5742 KN o AT RIVEN 152 1 %k
EAE RIS B R, Bl I AR RE S, 4N 52
NEEARETROIRES: N2 G 8,  A H BLRE
2 7R LA A B T 4 B T (R S

(5) W) 187K s I M I 25 R 53 i

h R — et e RBa YR RE A v K R B
FE VT W DA I RE S v3 /K s g, 50808 7K s J Bl N ) A%
R R & 20 s

] 20 20 A7 T A, ERPFTIEALBR K B 0 v il
0 0.0065 MPa, HEJEFFLERAKE I THEEN 0.0256
MPa, FEHBFLERKH ) THE{E A 0.0402 MPa;  [1]JXU4}

FEIER AL S 7HEUE A 0.0302 MPa, HEJEFLER
KT EUE A 0.0319 MPa, #3BFLER K 4
410.03 MPa. PEFLBRAK Hs ) 78 22 B0 T3 R 450 FE 2
POHEE, Sl N KRERAEA L, i R Ei5 K
FE I AN — R A4, 3K A
A] e PRIR A5 I o0 FLBR K B V5 s e, R
H IR BE S5 72K IR

0.07 —— ERPFTR o ERFHTER
0.06 ~ ERBFEE - ERFBETR
0.05 ﬂeﬁﬂﬁ#ﬁﬂgw@mﬂ#ﬁ@
0.04% %0 gy \\\ B

BB F1/MPa
°
2

0 100 200 300 400 500
g als)
& 20 BIKIENBER B R R 2k

Fig. 20 Variation of stress water seepage pressure with time

5 &

(1) SR JH TRE b JBURs 4R L i T P P VR B PR
A HiE T IR IR LS KRR AR R
TR 2 13 LR L S A, KRR
VAP R BT AT 7 2RWTSE, TR T R
TS B T A

(2) ZF R AT S RUETH S, #E TRDFIE
SRRSO St TRDF I IR 2N
B FRES R, B iR ok TR 2 BURIT S FEESS
RIS 5 1K RS S MR, ORAUE TR I 1 ¥ T
BERE Je 4,

(3) SEIN LI 7RSI B ST - S 4h
W% ) HEEJEB KIS )55, B HEAR T IFREGTHAL Y
552 JPREs, Kk 7RSI E 0 KRBT %
M B AT

SE K-

(1] EEZN. BRI ZBSC g ot 5t T[] v,
2004, 24(1): 41 - 43. (GUAN Yan-gang. The supporting
design and construction of inclined shaft through drift sand[J].
Shanxi Coal, 2004, 24(1): 41 - 43. (in Chinese))

(2] X F i, SCMER, G NS IR ) Ak B 5 5
SR [I). AR HBE IR, 2004(6): 38 - 39. (LIU Yu-rui, SHI
Sheng-li, JIAO Qing-dian. Simple countermeasures of drift
sand strata in small mines[J]. Zhongzhou Coal, 2004(6): 38 -
39. (in Chinese))



910 a5 oE L OB ¥

2015 4F

(3] f&l B, AEAE, 9K)TR SRS T B KV 7 R
IR T8 AR [T, 4, 2002, 11(3): 24 - 25. (YAN Bo,
ZHENG Fu-de, ZHANG Guang-yi. Working technique about
adopting group hole falling water mothod passing through
quicksand level[J]. Coal, 2002, 11(3): 24 - 25. (in Chinese))

(4] BEAGZR, sEAE, Bk, 55 JFRle AR i
it A S ] L#EUK, 2010, 31(1): 10 - 12. (LU
Zhi-dong, HUANG Guo-zhu, YI Xiang-bao, et al.

Constructing technique of inclined shaft through drift sand

strata via wellpoint dewatering[J]. Mine Construction
Technology, 2010, 31(1): 10 - 12. (in Chinese))

(5] whilhit, FARE OFoCh ERDE LR T[] @
A, 2005, 26(3): 17 - 18. (HAN Wen-chi, YAN Hua-feng.
Constructing technique of inclined shaft through drift sand

strata[J]. Mine Construction Technology, 2005, 26(3): 17 - 18.

(in Chinese))

(6] £ 1. TR I A D 2 BN [T A
BRI IT & 5205, 2008, 18(14): 221 - 222. (WANG Ping.
The application of the lead pipe-shield pre-supportin passing
through the quicksand bed[J]. Tech Information Development
& Economy, 2008, 18(14): 221 - 222. (in Chinese))

(7] KRB FEWEbE VAL A IR il 2 BT[] b MR,
1988(5): 27 - 29. (GUAN Bao-shu. Constructing technique
of inclined shaft through drift sand strata via jet grouting pile
construction[J]. Zhongzhou Coal, 1988(5): 27 - 29. (in
Chinese))

(8] i %, ey HBEWTAE R I R L AUAD 2 0t LA (KB AR5
M. BEREAR, 2006, 25(10): 92 - 94. (SHANG Nian-jun.
Study of high-pressure rotary jet grouting in inclined shaft
construction crossing through drift sand ground[J]. Coal
Technology, 2006, 25(10): 92 - 94. (in Chinese))

(9] BXEE. VE I AR R 0 a2 0t e N 0]
AR H % 5, 20112): 97 - 99. (ZHAO Lao-sheng.
Constructing technique of inclined shaft through drift sand
strata via clay-solidified grouting curtain[J]. Technology and
the New Economy, 201 1(2): 97 - 99. (in Chinese))

(10] HFH, sREM, WHEAR, & B85 0l IEE KR
2 Bt T 5 % 7). ‘k%ﬁrfzé, 2011(3): 53 - 54. (LI
Chun-chang, ZHANG Jian-li, CHANG Xiao-dong, et al.
Constructing technique of inclined shaft through drift sand

strata in He coal mine[J]. Coal Mine Safety, 2011(3): 53 - 54.
(in Chinese))

[11] A8, SN, ZRIERED RS2 s 2t T
M. #HEAR, 2009, 30(2): 10 - 11. (GU Song-shan, SUN
Qing-hua. Construction of Lianghu vertical shaft in
Dongfeng coal mine through flow sand laye[J]. Mine
Construction Technology, 2009, 30(2): 10 - 11. (in Chinese))

[12] Ko P, 30 M. Fle B i 2 TR ). VT
PEREIRL, 2009, 302): 10 - 11. (ZHU Zong-ping, HUANG
Peng. Constructing technique of inclined shaft through drift
sand strata in Fenglong coal mine[J]. Coal science and
technology in JiangXi, 2009, 30(2): 10 - 11. (in Chinese))

(13] PRHER, FEROE. Sy B RO R A i TR )], ok
BREROR, 2009, 37(11): 21 - 23. (CHEN Xiang-en, DU
Chang-long. Freezing construction technology of mine
inclined shaft in Mataihao mine[J]. Coal Science and
Technology, 2009, 37(11): 21 - 23. (in Chinese))

(14] 22 RA. ACAER R i 207 5 KOt TR R
gh0]. AR BER B, 2010(5): 12 - 13. (AN Liang-you.
Constructing technique of inclined shaft through drift sand
strata in Banshi coal mine[J]. Coal science and technology in
Shandong, 2010(5): 12 - 13. (in Chinese))

(15] XUZEA, ek, ROFFBD R T @R,
2006, 27(4): 2 - 4. (LIU Yin-jie, LI Cheng-tao. Constructing
technique of inclined shaft through drift sand strata[J]. Mine
Construction Technology, 2006, 27(4): 2 - 4. (in Chinese))

[16] BE%, MEY, Br=fh. RIFZ VYRR It 0 2 44
AAEHLI. TR, 2007, 12(5): 44 - 45. (YANG Fa-jun,
TIAN Xi-ping, CHEN San-wei. Safety technology measure
during constructing slope shaft through 4 quicksand seams[J].
Coal Mining Technology, 2007, 12(5): 44 - 45. (in Chinese))

(17] TR TR AN, T =2 &R AU IT R A B A w
FIEW DX AZFIUED ERDE BRI R BRI R
fLi A i (R AR )1 7 RAOR W2 TRE 24 =), 2010,
(Ningxia Coal Exploration and Engineering Company. Check
hole geological report of Lijiaba main shaft, vice inclined
Ningxia luneng energy development co.[R]. Yinchuan:
Ningxia Coal Exploration and Engineering Company, 2010.
(in Chinese))



