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PHYSICAL MODEL TESTS OF COAL GANGUE FOUNDATION UNDER
DYNAMIC COMPACTION LOADS

ZHANG Qingfeng', WANG Dongquan’
(1. School of Environmental and Civil Engineering, Jiangnan University, Wuxi, Jiangsu 214122, China; 2. School of Mechanics
and Architecture Engineering, China University of Mining and Technology, Xuzhou, Jiangsu 221008, China)

Abstract: In order to study reinforcement effect in coal gangue foundation improved by dynamic compaction, the
distribution and rules of the dynamic stress at different depths, effective strengthening depths under different
impact loadings, a serial of physical model tests are carried out. The dynamic strain gauge DH5939 is used to
record the induced dynamic stress of different tamping energies, different blows and different measuring points. It
is shown that the single blow settlement decreases with the increase of the number of tamping and increases with
the increase of tamping energy under the same blows. The dynamic stress has mainly a single peak, no obvious
second crest, acts in a very short time and the time that dynamic stress reaches peak is less than the decay time. It
has a significant decay to reach the peak under the impact loadings along the depth of the hammer. For the same
depth, with increasing of tamping energy and compaction number, the dynamic stress increases correspondingly.
In addition, the physico-mechanical properties of the coal gangue foundation such as degree of compaction and
cohesion have greatly improved after dynamic compaction; and they increase with the increasing of tamping
energy, the distance from the rammer point is more near, the increasing amplitude is more obvious under the same
tamping energy. It is concluded that the best tamping energy is about 3 000 kN - m and the best blow countis 7 - 9
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blows for meeting the actual engineering. The results are suitable for coal gangue foundations improved by

dynamic compaction. These results also have a certain reference value for other loose friable media such as

construction wastes.

Key words: foundation engineering; dynamic compaction; dynamic load; coal gangue foundation; tamping

settlement; dynamic stress; physical model test
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£F 1.0 m), 0.30 kN - m(7%#E 1.2 m), 0.35 kN - m(¥%
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Fig.1 Small type model test device
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Fig.2 Big type model test device
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Fig.3 Arrangement of heavy hammer
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Fig.4 Sketch of layout of piezoelectric earth pressure cells
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ﬁ“:‘ 100 -
P = Py sol
K dype, NIRBECHI BN (mm), d,,, HAAEL A . . ; :
PEIC AR/ ) B RREAR (mm),  dy, N R RC SR AR 0 - 4 6 8
5 e e e e £ % fflllFig{
] s S L‘? ]i'_ =] ‘”!!',A ¥ SE(! 5 : B ek =
(s 4 NERERGETNERNEmn); » A RS ANEBURRR IR 5 7 MO R

MEBGL p 9 d IS RENE, po H dy BT
S
45 R (T A SR AL I 1o

1 BT A BRI
Table 1 Coal gangue particle compositions
FiZi/mm I 4 fic/ % HIA S AL/ %
200~150 10.70 =
150~75 5.91 -
75~60 7.89 “
60~31.5 11.25 =
31.5~26.5 15.12 5
26.5~13.2 15.64 17
13~2.5 17.91 33
<35 15.58 45

SR A AR AT bt o S8, B/ ke
PORTHERT A kLR 5 KR W, = 9.85%, KT
B Py = 2.01 gem’ s 14 07 R AT A TR A
EHG B AEE KR W, = 536%, KT py, =
2.05 g/em’.
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Fig.5 Curves of settlement and tamping times of small type
model test
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Fig.6 Curves of cumulative settlement and tamping times of
small type model test
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Fig.7 Curves of settlement and tamping times of big type
model test
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Fig.9 P-t curves of third blow under different tamping
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FEAEIC 4.5 m &b, {EJ5idREDY 2 000~3 500 kN - m
15 i = T/ B ) || ) | A B ) 7 N 2 G ]
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measuring points under different tamping blows
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Fig.12 Variation curves of degree of compaction

JESZREFYIME R 87%, $Emtbh 1.12; W F5idifE
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kPa, LLFFRIFEM 2.34 fif. W, FHFdifetR,
5K 70 v g P AR

SRS 5 AT A ) N R AR SR R L AN In B B
B, BEAE S i IIn, P RE S AR B o 1R e
AR . SRTTATEERT A N BER A 54°, HE,
SEAS[E R I5 i fie, PR AT IME LT 3508 57°,
fEmt o 1.06"%,

4 & @

N T R FCsRSy phdigar B AE T A A S A
[FIER BE RN F3, 52 AN [ 55 ol o 5 55 F) S i
JE o MR R 16 A AR DL 2 — s BRI RN AT TR,
BATECH V EABRLGIG R E, BT T IRITIE
PR A B 10 3 VBRERREG, BBI LS R AT

() fERFHREMT, Rdi5IiRpEIT ik

K AN, 50N FE B S5 7 R N T
Wk o Mk g5 dr ek, B 25 T E AR .
FrkEZ, RitFUiRBERK, Tk
my WA FUiRBE K, EUEEN LR,

(2) ESRSIERF, BN E BN A — g,
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