Notss0l A5Ilx9 XAl DlX|= Het

olzd! - o]8A". o A" - A"
AR stn ESF - 2300 E AAEA TS - T80 E2 3
(2000. 3. 3. </ 2000. 5. 10. i}lﬂi)

Effects of the Bearing Capacity of Strip Footing
by Underground Cavity

Jun-Dae Lee' - Bong-Jik Lee - Se-Wook Oh™ - Jong-Beom Kang

Department of Civil Engineering, Semyung University
'Depmtment of Construction & Urban Engineering, Chungju National University
""Department of Civil Engineering, Chungbuk National University
(Received March 3, 2000 / Accepted May 10, 2000)

Abstract : In this study, the bearing capacity behavior of strip footing located above a continuous cavity in
sand was investigated experimentally. The model footing test was performed in a model box made by using
raining method in sand. The model footing test results were compared with those obtained from theoretically
proposed equations. The results of the analysis indicate that there is a critical region under the footing. For
strip footing, there exists a critical depth below which the presence of the cavity has negligible influence on
the footing performance. Only when the cavity is located within this region will the footing performance be
significantly affected by the presence of the cavity. The size of the critical region depends on several factors
such as footing shape, soil property, cavity size and cavity shape. When the cavity is located within the
critical region, the bearing capacity of the footing varies with various factors, such as the size and location
of the cavity and the depth of foundation.

Based on the experimental study, the following conclusions were induced.

1. The ultimate bearing capacity due to the eccentricity of a underground cavity increases at the rate of
the small rather than that due to the depth of a underground cavity. This indicates that the bearing
capacity of a strip footing is influenced on the depth rather than the eccentricity of a underground
cavity.

2. The critical depth(D/B).» by underground cavity in sand soil ground that is made by the relative
density(D,)=55%, 65%, 75%, approaches a range of about 8~10 in case of W/B=1, and about 11~13
in case of W/B=2.

3. In case of the relative density(D,) 75%, the most outstanding differential settlement trend is shown in
the depth of 4~8cm regardless of the size of cavity, namely, when the value of D/B is 1~2.
Therefore, a underground cavity influences on not only the decrease of the bearing capacity but also the
differential settlement of a strip footing.

1.A 8 B 25359 F52E R sjeto] Ay

sojzof gt ol AFTXESY A HE

A&gEe] 9%E LY FFTRE V1x ZAoA AETxE 7128 AAY BHE F
Y g HAE A e FAEHGE FRTE & o]2ola 2 gt} olld BHNA X EEST

o] 71z9 Ao H]XE Yoo BF A7

t
Jsvensssempgacks e 7 A=A gouk, A%l A4 F A

111



o|BcH, ol E, 242, ZEHY

AT AEH A7/ WA Aok

welA, B A3 TR A3F
9l A3 A7z FRAAXNEH 2 &F
30l 23 ASHEE dolry] 3 HA
ANLEE 55%, 65%, 75%2 ZA s TE
ARAW) 2 Zo|(D), & FES HAE)Y
Halo] e 231 FHAYzA 7NxAEd
B FP3ch =3, 2 AT Hol A
e A A ulg HEAES HES
As 71E9] o]&4 3 v - FA & A

2 AEFEx R Y

21. AYFX

2219l BAMY zAdse RP/NEx AHAY
& AAE7] 935t 100cm X 20cm X 60cme] X
g2 g Az U7 AHL 0.5em FA
o] ZABE AL, 2Y7|2 At WE
HYg Hasetr] g8 w2 Jad sidd
SemX Seme] 7ZHA Z#H Y& A

9, 71zx8tF Adtd ©E Auke] sy ¢
AP g BF3}y] Azt 2o HHEE lem
FAle] £4% PlexiglasE AMg-8lch =%, 7
JA<L7) Z(rigid strip footing)S EA}3l7] 3}
of upAgl Z+e Z9] 20cm APE YFEUES
AHEElY 27| E AFEte &8, AETE
& %7 1 cm, Zo] 20cm?] PEUO|ES} 27

tem

1em

Load Cell

H -

Footing — |_|
fi

Colored Sand Plexiglas

o Cavity /-Q

—
T

Fig. 1. Schematic diagram of model test box

112

EFEE 93T HYIAUY.

Zte] Ax sl mE AFE vHEd] 9
3lo] 1948\ Kolbuszewskiol] <& A|otd ZAPE
(raining method)€ ©]-&3}51t}.

22 AHWY

2 Agd AFgE 712X ue 8] 0.5 %]
W2l No.l0~No.200 ¥l AHAZTHNE AL
stglen, SUYEFHUSCS)Y 2% BEFdae
SPo] | Fet= HlYdT el AFola Alge 7B
el B3 EA4L Table 13 ).

Vesic(1973)0] At R Ak} 7] 2] =%
B3 DAY E AR HFE AYLE 55%,
65%, 75%= WAIAIA HEES FPFOLEAN A
ghe] guidx wstel A&FFe FHAW) %
ZolD), 12 FFY HAES W3l g
A& 729 NAYH HEHYE 2H#37] 9%
AEZELAE S F33H

EF, 712AAY A3EFF 27 2 9 A
of ME FEHY ¥4 2 FAuFIEFe @
A3t7] fiste] AlEE FAstY YA FER
AN A 712 A EA] A U YHE
2

Table1. Average physical properties of the sand

55,65,75

Table 2. Material properties of test soil, model footing, and

underground Cavity
Modulus of
elasticity (t/nf) 24003500 | 7,443,000 | 1000~1700
Poisson's ratio 0.25~0.35 0.33 02~04
Unit cohesion (t/nf) 0.05
Angle of internal -
friction( ° ) 33.2~-374
Unit weight(t/ nf) 1.55~1.63 2.85 1.80
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