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Application of seismic CT technology in detecting coal mining area

ZHANG Ning, HAN Hong-de, LIU Xiao-chen, HAN Liang
(College of Natural Resource, Hebei University of Engineering, Handan 056038, China)
Abstract : There are many hollow areas underground of Dongjiagou coal mine. Due to construction, the dis-
tributions of these areas are detected by seismic CT (Computed Tomography) technology. CT technology of
elastic wave which adopts the basic principle of section X — ray scanning is a kind of new method of geo-
physical exploration. We can get the distribution information of physical parameters of rocks or soil underg-
round by different responses of boundaries to elastic wave. Thirty ~ four hollow areas are delineated in the
study area of Dongjiagou coal mine by CT detecting and some other information. From drilling testing, the
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exact ratio of location reaches 87.5% .
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Fig.2 The sketch map of observing system



%34

KT E MR CT HARERD R KIRM + KR 97

-

B3 CTRMTREEERERETREE
Fig.3 The sketch map of data
collecting system

BT ER . RS R S RELN
BREIERESHESIRE - BITREERE
R BR S MBGRNTLTHAE N,

4 YR R4 R AR

4.1 RS

ERYREBARBELE P, REXREHW

R A -

T PR R 2 A 67 A i P B P AR IR
BERE X, REH B EE—RIEDT 1800m/s /£
HOEETEE, WME A UKE RN X, KA TE B
A BE—RKTET 2000m/s, B FARFEHER
Rl—A R RS R R E N, 55
i1 35 3 7T B 7 BRI o

BABBELSMUFEREREX, b THE
B ERES R, KA ERFERFRIH,
B2 ASREH AR X,

BB L7 W RE, 8 UETERR RS
HYOR X & BIE M2 X R AT T W, 3LE
EFHE ML, FEARESLE 4,

RAE 418
= wommzm
C] HRARELARG
(=R L

H4 HRRXRPEMMGERIEAAER
Fig. 4 The map of testing mining areas and
validate bores

4.2 BRBIE

R THERE EEENFIELT 84
HILA-8), ATYEREEE. BiELHFEW
4, SAEIEFLD,1* .3 ~8* AWARSK,
LR F S, BT E R 87.5%

S 2t LR R S RIEHE, #El R XA FLE
HE LREBEHAR, BREATHERIE, B
ZWMEL  BEHFEFRRRREKSIEN. K
W, 8 FE R R RAEFL P RS CT W #
—HBIE T fRIERR

5 &RiFE

DR CTHRFENS , BT X 5HESEA
FRERPEMNBEER, RERFRAR, &
MERBER ERXURT B THLEESLER,
ZEUAYH, HEE MARERR, 2478
IE, CT M ERE N 87.5% , B R BE,

2)MPEDE CTYHEER L BRKAH B2
LR TEFHEERRE. CERERTZHN
BRRGE MM TIRGES, TR IEPBRER
IEBHFEAFE, B TARERER, EH
BENRZREREY W, B—HEEETREMR
MMEHB YT E L EHE RS, B L H M
HREHMBARFRES, GEH, A HBRK
AIEMRIELER,

£ E 30k :

]8R ABRREBERRS XREXRMR
(). B ERIF RS LT, 2007,17(17):163 - 164.

[2] #hbss 2=k, HifE, & BRABRRE X ()8
ERHSHEITRBFH(M]. AR AR E S IRH,
2005.

[3] B3R ZESheE . AR BIT RS IM] . L5 bR
fRAt,1993.

[4) B& R, 5 £ B CTENRBEARESEYHLAER
WP AA]l. FEXRPH S PEXURFH
AREBFEARELLXEC]. AR FEX YR
£,2002,430 ~ 434.

[5] 11 4, &, s RERERBBEAEHR] L
IR ,2007,33(1) : 258 - 259.

[6] ®I-HK, 584, EHE, B FHEFTRBEAREFH
Fekn hagn )] MEE W E B F R, 2004, 19(1) :
12-15.

(REHRE Bas)



W AT AR T2 AR O [H 2R

(=r gk, EhEbEE,  XIRRR,  #hSE,  ZHANG Ning, HAN Hong-de, LTU Xiao—chen, HAN
T, -

1 A WG TR, BB, Wk, 10, 056038

s WAL TR CAFLERD

Y4 JOURNAL OF HEBEI UNIVERSITY OF ENGINEERING (NATURAL SCIENCE EDITION)

i, &0 - 2008, 25(3)

B VKL 21K

52530 (64%)

BB SR AR R R BRI R DR IO SIS DRI SO BRI R OT R 5 45 2007 (17)
NG AR I A R A X G W B it VR T 2005
SO A TR Z T g 1993

RS ACTIA T BRSO A R T N 2002

T RRG BEAEAE BEIECR A DR B EEIFST 2007 (01)

CPRATAG A BRI AT AR BRI R A (9 8 DTS ST A LA A4l 2004 (01)

L ol J6 T REH T 52 ot M e CTHR I BEA () B2 T 50 50 B LR S0 - k452010 (17)

2. PEE. LS. AR AR P AR CT A BTG S - MO 28R OERELERRD 2004, 34 (4)

3. BJu. 5Kj2. diif. W1 WANG Xu. ZHANG Chen. YOU Jing. HU Rui-hai iyl CT7E B B 9 SR P i 7T
Ul 30 - R 26422010 (1)

4 BRI ZRAk. O MR BE T ISAG HOR RN S R 2 R R 5 DT S ] - A1 028 S TR AR

2004, 23 (1)

5. FH U Wang Suzhen w40 HFELIR L AEH A SCH TN i i S D8 30 -0 0GR B H 22005 (3)

6. XgEZR. /K. LIU Sheng—dong. LT Cheng-hua J5J2 PUIHT )21 XUE P CTH At P 5 R I DO S ] -k 2%
#22000, 25 (3)

—

Do

w

S

[$2]

>

7. XK. HEEH . BIML. EE 5. #/0N%. LIU Yong-hua. TIAN Zong-yong. Zhao Shu-Hong. WANG Yu—gui. HUANG
Xiao—jun % LR RZCT 5 VSPIA R 7 725 B W H S DT A6 30T - SRR 5 R 8% 24412005, 27 (3)

8. KT SIS LM R CTH A M AL S i 2L T8 3] - Hb it 5 #£2004, 40 (5)

9. EFE. AUEA. B0 A7 OCEVE B RS E PEVFA 140 BT 91 RI8 3] - PG R A L2009, 21(7)

10. T03. JRde/E. VL. XUFFZ. WANG Yong. QIAO Chun-sheng. SUN Cai-hong. LTU Kai-yun HEFSVMM¥# I AR 2
5L A BE PR [T 36 30 ] - L ) %2006, 27 (6)

5 HESCHR (22%)

LT M5 2 g VAU 3 2 2 8O s e B 2 WA A R PEETT D8 300 - B 5t 2012 (4)
2. J5 BB FESEHT. 5K R T A A B VE AL £ r R 2 I8 3] - B3 2013 (1)

AR ICEERE: http://d. wanfangdata. com. cn/Periodical hbjzk jxyxb200803027. aspx



http://d.wanfangdata.com.cn/Periodical_hbjzkjxyxb200803027.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%ae%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e6%b4%aa%e5%be%b7%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%99%93%e6%99%a8%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e4%ba%ae%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Ning%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAN+Hong-de%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Xiao-chen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAN+Liang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAN+Liang%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%b3%e5%8c%97%e5%b7%a5%e7%a8%8b%e5%a4%a7%e5%ad%a6%2c%e8%b5%84%e6%ba%90%e5%ad%a6%e9%99%a2%2c%e6%b2%b3%e5%8c%97%2c%e9%82%af%e9%83%b8%2c056038%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-hbjzkjxyxb.aspx
http://c.wanfangdata.com.cn/periodical-hbjzkjxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e6%94%be%3b%e9%ad%8f%e4%b9%89%e4%ba%ae%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_kjqbkfyjj200717093.aspx
http://c.wanfangdata.com.cn/periodical-kjqbkfyjj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%bf%a0%e5%bc%9f%3b%e6%9d%8e%e4%bb%99%e8%99%8e%3b%e9%9f%a9%e8%ae%b8%e6%81%92%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-hbjzkjxyxb200803027%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%96%87%e9%87%87%3b%e6%9d%8e%e5%b9%bc%e9%93%ad%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-hbjzkjxyxb200803027%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a2%81%e9%87%91%e6%b3%89%3b%e9%9f%a6%e8%8d%83%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-hbjzkjxyxb200803027%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e5%8d%8e%3b%e5%ae%8b%e9%a3%9e%3b%e8%96%9b%e5%be%b7%e7%94%9f%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-hbjzkjxyxb200803027%5e5.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e4%bb%81%e4%b8%9c%3b%e5%8f%a4%e5%be%b7%e7%94%9f%3b%e5%90%95%e8%8b%97%e8%8d%a3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_xtkyxyxb200401004.aspx
http://c.wanfangdata.com.cn/periodical-xtkyxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e7%ab%8b%e6%96%8c%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_guig201017072&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_guig201017072.aspx
http://c.wanfangdata.com.cn/periodical-guig.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%89%9b%e5%bb%ba%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e7%ab%8b%e5%bf%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%b7%e6%88%90%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_cckjdxxb200404027&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_cckjdxxb200404027.aspx
http://c.wanfangdata.com.cn/periodical-cckjdxxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%97%ad%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%99%a8%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b1%e9%9d%99%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e7%8e%89%e7%91%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Xu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Chen%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YOU+Jing%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HU+Rui-hai%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dbyaq201001014&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_dbyaq201001014.aspx
http://c.wanfangdata.com.cn/periodical-dbyaq.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bc%a0%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bb%83%e7%bb%a7%e5%bb%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%9a%e8%93%9d%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_yslxygcxb200401020&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_yslxygcxb200401020.aspx
http://c.wanfangdata.com.cn/periodical-yslxygcxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%b4%a0%e8%b4%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Suzhen%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jxmtkj200503010&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_jxmtkj200503010.aspx
http://c.wanfangdata.com.cn/periodical-jxmtkj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%9b%9b%e4%b8%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%89%bf%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Sheng-dong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Cheng-hua%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_mtxb200003002&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_mtxb200003002.aspx
http://c.wanfangdata.com.cn/periodical-mtxb.aspx
http://c.wanfangdata.com.cn/periodical-mtxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%b0%b8%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e5%ae%97%e5%8b%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%b7%91%e7%ba%a2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%8e%89%e8%b4%b5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%b0%8f%e5%86%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Yong-hua%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22TIAN+Zong-yong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhao+Shu-Hong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Yu-gui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+Xiao-jun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+Xiao-jun%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xagcxyxb200503013&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_xagcxyxb200503013.aspx
http://c.wanfangdata.com.cn/periodical-xagcxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%b9%b3%e6%9d%be%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dzykt200405018&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_dzykt200405018.aspx
http://c.wanfangdata.com.cn/periodical-dzykt.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bb%ba%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bf%97%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%92%9f%e9%9b%aa%e5%85%89%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xbtkgc200907010&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_xbtkgc200907010.aspx
http://c.wanfangdata.com.cn/periodical-xbtkgc.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%8b%87%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b9%94%e6%98%a5%e7%94%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%bd%a9%e7%ba%a2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%bc%80%e4%ba%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Yong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22QIAO+Chun-sheng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SUN+Cai-hong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Kai-yun%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_ytlx200606031&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_ytlx200606031.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_ytlx200606031&Category=Recommendation&TO=http://d.wanfangdata.com.cn/Periodical_ytlx200606031.aspx
http://c.wanfangdata.com.cn/periodical-ytlx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%aa%e6%b4%8b%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgmtdz201204014.aspx
http://c.wanfangdata.com.cn/periodical-zgmtdz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%b9%e8%89%af%e6%88%90%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e8%8d%a3%e6%96%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%88%b1%e5%8d%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgmtdz201311012.aspx
http://c.wanfangdata.com.cn/periodical-zgmtdz.aspx
http://d.wanfangdata.com.cn/Periodical_hbjzkjxyxb200803027.aspx

