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Fig.1 Distribution of ground collapses and
laneway in the mining area
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Tab.1 Comparison properties of the groundwater table
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PLARE/m LR /m RE/m ik /m KALAR @ /m
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Fig.2 The relationship between the water content

and the vacuum negative pressure
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Fig.3 Sketch map of the formation process

of karst collapse
5 & &

AR TAEBIX B EHRERD T X R IFE
ZAF LRI R T R B R &, 45 S I 9 R
FEARZREREERBEREMTER . & &
WM BR Y BBAFAE B LR T AR KT K EE
TREEAER BEHR BEEE REER.SH
FERTHHKSE R, BT HEREMN R ET X
T 453 B 0 B R AT T 40, BT L SR R R el TR L
T HEH T K 5 DR A V8 5 B AR AU BB I
R 1L M S B A R R B IR AR G T KR .

& Z 30

(1] ¥+%W. KPR, 0%.% TEHREHEEHO (M]. XK.
PEEA T H AR, 1992 1553 — 557.

[2] WojR, EE . MEE PELFERBEIMI T EIRME,
2005:45—53.

[3] BREHBWEBRERNBSREBAXFR—LILER
F—¥FAP]. FETER2,2008,1004):38—43.

[4] BE. SRBEINEREANSFHFREIML BB,
2006:14— 30,

[5] %HzZ®& HABEEFEIM] ] HIFHEXF HMRA, 2006.138—
156.

[6] BRE.HX/LEEE. S FLHEKEXEBKFRS
WRFHIX AT LA, 2001,17(3):86—92.



Tk FoW ERES FHEHFRERT T XA E R MR E 195

Origin of ground collapse at the Sujiazhuang iron mine in Jinan City

WANG Qing-bing"'?,GAO Zong-jun', DUAN xiu-ming®, WU Li-li?
(1. Shandong University of Science and Technology,Qingdao,Shandong 255510, China;
2. Geo-environment Monitoring Station of Shandong Provinces Jinan, Shandong 250012, China)

Abstract: Based on the survey to geologic conditions and exploitation situations at the Sujiazhuang iron mine,
the features and origin of ground collapse is expounded by means of the analysis on geophysical features,
sinking and driving engineering, groundwater table and engineering geologic features of the ore body and
surrounding rocks. The results show that the horizontal change of apparent resistivity isoline is relatively
gentle within the 200 m probe scope with transient electromagnetic method and that there is no obviously
abnormal distribution of goaf; the total volume of goaf is only about 9 218 m®that is much smaller than the
total volume, 58 665. 8m®, of the collapse pit; the water head between the shaft and collapse pit and that
between the collapse pit and goaf are very high and stable, up to 58. 93~64. 11 m; the integrity and intensity
of the surrounding diorite and limestone as well as marble are quite well, so the probability of ground
collapse led by goaf collapse is very small. According to the above situation and the comprehensive analysis

on the landform, stratum structure, overlying cap, dynamic conditions and mine drainage as well as other

factors, it is believed that the ground collapse is caused by long term pumping during exploitation.

Key words: mine drainage; earth cave; ground collapse; Sujiazhuang iron mine in Jinan
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