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Stability Assessment of Building Foundation over Abandoned Mines
Kwang-Soo Kwon and Yeon-Jun Park

Abstract. The cavities created by underground mining, if remained unfilled, can cause ground settlement and
surface subsidence as a result of relaxation and breakdown of the carven roof. Construction of structures above
the underground mine cavity will have serious problems concerning both structural stability and safety even if the
cavity is back-filled. This study was conducted to confirm the location and condition of the cavern as well as the
state of the back-fill in A mine area using core logging and borehole camera. The bearing capacity and other
mechanical properties of the ground were also measured by the standard penetration test(SPT). Obtained data
were used to assess the stability of the ground and the structures to be built by numerical analysis using FLAC.
The site investigation results showed that the mine cavities were filled with materials such as boulder and silty
sand(SM by unified classification). Result of the numerical analyses indicated that constructing building
structures on the over-lying ground above the filled cavities is secure against the potential problems such as
surface subsidence and ground settlement.
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Fig. 1. Plan view of mined out cavern and location of the
buildings.
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Fig. 2. Analysis procedure by FLAC.
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Table 1. RMR classification of the rock at the site.
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Table 2. Ground water level and composition of ground at each borehole.

ez Mz B2 m AFAE (m) As+3 (m) AL
A-1 48.0 60.0 7.65 e+ mf+Zse+ay
A-2 482 477 8.10 HE+AM R+ Ag+73 Y
A3 48.0 475 8.20 HE+D S+ F 3+ a
A-4 49.8 37.0 8.80 AEAR+ AT+ HED dE T3
A-5 47.5 26.0 9.00 HEAA -+ A g7tz g+ A
A6 50.0 48.0 8.10 AEAA AR R R+ F e+ A S+ S

Table 3. Drilling state at presumed cavity intersection level.

AFE AFE #EAx i
HE (m) (m)
A-1 60.0 - AZHE G
A-2 477 477
A-3 475 465 20~30cm AR Fx= 13}
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A5 26.0 230 ZFAE A3
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Fig. 3. Surface map of bed rock at the site.
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Table 4. In-situ rock and soil properties used in the analysis.
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71ker 2,700 1.48E9 1.35E9 40 0.16E6 0.01E6
% 3 4,700 10E9 8E9 40 0.16E6 0.01E6
Z3)ek 2,700 0.74E9 0.67E9 35 0.08E6 0.01E6
EAE 1,550 6.12E6 3.67E6 28 0 0
A5 1,700 6.12E6 3.67E6 28 0 0

of Hla| Fgel weto] Aty tiek 3m U9l FAE
M A =, ok 7} Brksstdnt. A2 35
9] =HEL AEZ RYE B{

st

EALES 2420 t)dlds dRA Bad A

o AFE Amfo BAo] S} A

QA E - A sk Nk 73k & oJa] x|
HES ol g3l BEASH SE

o}
E9E

> T
N
!

A= 9 A

At

-3 O]’-BC_ % =
o) B8 APkt 7ot 9 o)
18 e 2 AR el or, Bajeke] BA e 7INIee)

o] 122 7135k Table 49 =3}

4.3A|x3 BY=ALF 2}

O =
NEBe B

23le] AlFFo] FAIEA]
HEZARE A2, A4 2 A-59] 37l Al
st Tt Al Al
AAR AFE F DA o] o]FojATt wjetA AlF
e 115}~r7} 1%5.%_ o153l EEREIF L, FHe E
Jol A\ x[of glo] EEgh Eof M
l %L{P 9 1“ o] - Fa=R] 4%
LH:%‘L]"C }\\JE‘T‘H % oE
s, @A dalzp Bol EAjstar AFX 4 v
E s s o] e

N&ge] NEAR, Ases] 2 AEA 8% 89 A

A Rl
A 2l
o IH AEF

B g}

eZfolut AR A

o= Lo

a) Borehole mouth

ol Bk 7 24}

go] 9] SMOE ¥

N
Zé—r‘—r

e} EARRO) A
o] gle}, sz}
EE BRI
2l /A7) B2

Table 5. Findings by borehole camera inspection and
corresponding depths.
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