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FHOMBBLERL 1 =262 x10°kg/m®. EBKEXERT, DHEEEBRHONBERBBEREY

kmax = 4.72 x 107  m/s, BN BEREAN knin = 246 x 1075 m/s.

BAVKANERD T ERSHENRERK, EFN LRI MEESERSILMER LR
L5~2cm), fREBEREKS, BERBAMABEMD L @HEBEREKFT DAL L), h6#
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Fig.3(a) Horizontal cracks in saturated sands Fig.3(b) Opening and closing of a horizontal crack
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Fig.4(a) Channeling and non-uniform seepage Fig.4(b) A large bubble
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THRE, NMPEEXRAEERIHEE. XENDHENERERT, LRSS HIE
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F1
Table 1
Effective Maximum Minimum
Maximum Density of sand
Sand diameter Minimum coefficient of  coefficient of .
. ratio of . . . . material
samples  of particles void ratio of void  permeability = permeability (x10% kg/m?)
dio(mm) (x107%*m/s) (x10~*m/s)
No.2 0.084 0.58 0.42 6.4 1.7 2.3
No.3 0.13 0.70 0.50 3.8 1.6 2.5
No.4 0.06 0.61 0.38 0.73 0.43 2.5
®2
Table 2
Sand Range of size Density of sand material Maximum I\Z;;imum
samples particles (mm) (x10% kg/ra3) ratio of void ratio of void
No.5 0.63~0.40 26 083 0.56
No.6 0.40~0.315 2.63 0.79 0.58
No.7 0.315-0.15 2.70 0.89 0.62

No.8 Q150,10 2.82 0.97 0.69

ERETEEABWMNARNDE, WREZAMZBHSH: (o) LEANDEREATE
R ANE, NHIMHAGEERNY, PEASRETNRE; (b) EEMWHEREZE/NTEKEZE KX
B, ERMPBHENS>AEL SHRAEENSKE, BRBRSEEMEBEELERTE, EREXA
MHEKEE, BRIRMEE HIAERENIHRBAR, THENTHE EPRFHBERE
ERABAUMETHNESERB W ERAMWANERT, £ T2EMLSRAEUT P L BB IR
Bk, MAoREU LT EERTIRERE, SN TER LEBENKRESEB BN R ERATN
KoRELERE, EREBINEKE BTEKELEND PRSI, TiXMiikeE
BAREBE LHAAYY, EVBRRENE—VELSRRAE AR AMHEKEE, §KBEHKK
WHEERRHES. SABEU LN ERRIIE, EFSTEOD L EEEE.

(3) BRERAD: BRARAT AR AR K E A VL35 E 5 R 510 & 25010 BE XS 21 R 1
T, BEMANRLSHA: Scm, 6cm, 8cm, 9em. HMIFLW, SRMY MHAGE B MR
FUREMAKR, FANRHEELRENEHSAABREE, REMNREARMEMEN, &
HEEA B HEKIEE L& £ — 2.

(4) TFEKENEWE: ATRIEDHEFSEHEFEKEE (BBEHRE) B RMEMK
FHREWH, BRIONEEDIRFARBELS SN EERHADRA RO EEOTERER. —&
i, EXLFEKEHM B AR ABL, B KRG IS 5B 5] J5 A 3% W7 5.

(6) i k#: BROHNE—SEET, FUOMATBRENR, PLERABER, BRED
HREEIFERNEE, EELRNTE. IARELZR, BEERENRR. - keEE, &
B ARG, EEERHMBL. BB REOHm, REBRERBE, AELH
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Btk EREFNRENLEEKERE, BRERKBEREE N, oIk, EW LB
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RS EREMRBENH, IAXFEBIESEA (BRI RESHRRBRAE X £33
— R E, EXEFEOEHRRT BER LOILEK, HITKE SXEEKERET
SEEMARY, RERNEIAVHEBEEERRIND LEMFHBERY. EEBROE—
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EXPERIMENTAL STUDY ON PERMEABILITY AND
SETTLEMENT OF SATURATED SAND
UNDER IMPACT LOADINGY

Zhang Junfeng Meng Xiangyue Yu Shanbing Tan Qingming Zheng Zhemin
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract An experimental study on the deformation and filtration of saturated sands under
impact loading is carried out by examining the behavior of a saturated sand column dropping to
the ground. The longitudinal drainage pathways and horizontal cracks in the skeleton of saturated
sands are discovered. By means of analyzing the images, the phenomena (Occurring in sand sample
No.1) can be summarized as follows: (1) Some horizontal cracks cross the full sections, generally, the
number of these cracks is three. Some small horizontal cracks non-crossing full sections occur also
in sometimes. The total number of the cracks is not more than six. (2) The interval between two
cracks is 2 ~3cm. (3) The time is about 20s when the cracks appear. The cracks can last several
tens seconds. (4) The seepage of saturated sand after impact-induced liquefaction is nonuniform.

The longitudinal drainage pathways occur at about 10s. The radiuses of the longitudinal drainage

Received 25 June 1998, revised 20 October 1998.
1) The project supported by the National Natural Science Foundation of China and the Chinese Academy of Science.
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pathways are difference. The maximum drainage pathway occurs in the center of the sand column.
The factos which may affect these phenomena are studied by means of comparative experiments,
such as changing drop-height, or changing the distribution of sand samples. At last, a qualitative

explanation of the above phenomena is proposed.

Key words saturated sand, impact, permeability, crack



