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Abstract:

explore the hydraulic conductivity of hydraulic fill under

A falling head permeameter was modified to

impact loading. A number of laboratory tests were conducted
to investigate the effect of impact loading on permeability
coefficient of hydraulic fill with different fine contents, impact
energy. impact passes and the interval time after hitting.
Results show that the effect of fine content on permeability of
hydraulic fill after impacting exists a “critical value” which is
between 20% and 30%. Based on the test results, an
approximate formula was developed to predict the coefficient
of permeability of hydraulic fill with different fine contents

after hitting.
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Fig.2 Particle size distribution curve
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5 BG4 R LAE L P = 20% 4Rl
Friifet AR LR S Py =>30% + A W] g A [
Py =20%11 L 4F v J5 1095 15 2 800 = H ok (e
FE vt 5 AN Rl B8 8 R B Rl A v g L 1 1

T U+ (EL DR/ N AN R A B AR B hy
() B s 2 LGl 7= A PR AL s AR AN B fE
BEAR PRI AL AR5 ] 5b~5d., XF T Pi=30% 1 14,
Fondi )5 A998 12 AR B0 & HEAE S 5 — RE I 8] A A IE



%4

BUEA S A WOH AR i T 2R 1938 B MR B 497

{E SRR 2T B A (E. BRI 25 R R L %)
T Pi=30% [ 1k B BERYSE In n] IAESS 5 — €
PR 18] Py A AR AR G o DT T R ook i ) = A
P8 e P L LS T I (ELBEE A v 0k B 18 0 ol fiE
XF AR5 37 2R B R LU S MR BOR B 5 L RIS BE—
IR T Ao A i el A R R WO = 55 SR ) B B BEAY
BiEMERE.
2.4 HEBHSSEMHHXER

Kl 6a B, Py = 20% HARLES 1 3 ol 5 B &
AR R IR 5 08 2 80 /N AR5 2 0 i e
(995 12 2R R 1 3 ol J AR 22080/ » AR/ Y

o 167
®
hg 5
S 4] ko=1.48 x 10 cm-s!
S 13} N8 E-36NxI5em
&é 12 L5 5
2[R 2aFE
g Il )
B 10 s . A BN
V0720 40 60 80 100 120
75 JE i) / min
a P=20%
5, 100 ©3WHIE
z -
5 80
= N=5, E=3.62N x 15]cm
< 6.0
ﬁ 0 275 J5
N . N A O
# LEHR & po15dx 10 ems !
i}% 204 L £
B —R— . ,
071000 2000 3000 4000
75 Ja i8] / min
¢ P=40%

FERA AR X UEIAXT T Py = 20% 9 BAHETESS 1 3
hil 5 B A 5L

i & 6b~6d A, 24 P:>30% J5 » L AEFE A
i BT 7 IR B3 RECB S P =20%11)
18 DA KA AR08 33 PR AE o vp i J5 — B
B ) PR 22 B0 3 38 A A T I T S0 I
B NE LRGSR BGA /N, Bibili 5 BE R
BRI 5O I T AR IR T s X T R
i i 5 I LT A AR T 4 L A A 2 ik
=N N T

I
=)

@ 2EH IR

o
o

L5 5
N=8, E53.62N x 15 cm
ko=2.48 % 10*cm-s™!

'S

.0

FHIBERY /(10 cms™)
W
[«

___________ Lo
2.0 |
— A
10 1 < 1 5 )
0 1000 2000 3000
755 I E] / min
b P=30%
o~ 4.0 N=4, E=509Nx30 cm __
w O 3\/F G
E 35 BT
S 30l <
g 1
& 25 ’\
@S LEFHE | | \
W20k o la | __ S
) %s% | .
=
g L5 <‘7<—< ko=1.80x 10" cm-s
0 50 100 150 200
75 f5 8l / h
d P=98%

B 6 BHSHhERZSERMEN

Fig.6 Permeability curves with different passes

TESERR TR FEAL I Pr<<20% (W 32 + b 52
I R FL T B R » LI 1R 4 R 2%, DR G 7 Ah 3
IR AR R TS S . 2 Pr=30% )5 »
LR AZ MRS, HBERBEF A —
AN A AR S R TR A BR S R R T A Y e i &2
75 it

SR REAR TR0 IR I - A il g7 2 A S ) 0
BB kBT ] B AR L Fa B, X R 6 B AR b il R T T
BAEA - R 7 i &I A S5 R0 Y Py AE
20% 2 AT ), HRE v JE 8B R A 55 ) B A
ARA] DI R RS AR AN Bl 724 Pr ik E] 30% LA
J& s BRI S 1l vhib fr B E S . £FERB S
FFORT LA 2 o (8] 9 R B EA TR, B 7h~T7d.

2.5 WMEWMHETWELSEETHUNE
SGIEUN R RN e B S B TS| e s 2 NP SR
R i o RU L T 1z NN L PR/ @ QU L g B4 Gl L
Er R OC, RIIEEE 1A R B 24 =X
k = f(E.N,NDk, (2)
2 N AR [ 45 L) SR AE ki B0 fE
A Py 5B EERANBIA R D, @ AL
W5 H
k= f(E,N,N) x7.0x108P3577  (3)
KD BARFIE T R oh i J5 0B B M2 1k
RHAE o AH S H0A R B 2 . ARl i T 400 6 it 2 1) 4
T o SRt 58 Sy 8 8 %) T 00 325 W R 3L 11 A0 75
HRBH A 2 Ak AR ONF 2 508D 4



498

[ 5 K 2% 2= (A 4 B2 RO

538 &

R CR T A
TR LKA

k= (at + A) X7.0x10P*" N4 (4)

[o—
(=]

%% T: 8 y=-10"%¢ + 107
&é £ 6 R?=0.966 8
Qe 4
X3,
B ~ *————+ o+
0710 20 30 40 50 60 70
75 JEiF ] / min
a P=20%
25 -
~ —_ 'S y=3>< 10’%’0‘1542
ﬁ 7220 R*=0.9292
ghg 15 (3,
FS10f L
B .l
0200 400 600 800 1000 1200 1400

F5JE I 1R] / min
¢ P=40%

SEERBERY/

SFH2%.A
k = qt™” X7.0X% 10*8P{3.6477 Né
itEP:O(,A,‘}/,/\ ﬂgg\;}f&,f}jj{?g

(%)

40
35
L,;; 3(5) y; % lo—ﬁx—0.1665
E 2 R?*=0.9269
L 15 .
2 10
5
0 500 1000 1500 2000
75 JE 1] / min
b P=30%

Do [\)
(=] t
1

e

FHBEBRE/
(10%cm-s™h)

10 Y=3x 10" Ty~00872
5+ R?=0.9389
0 1000 2000 3000 4000 5000

75 Ja i A] / min
d P=98%

B7 IHZEFRBMAHLE

Fig.7 Fitting curves of coefficient of permeability

3 4t

(1) X AN [RI AL 35 0 WS A 7 v ol 4y 2800 T D
JE B E AR CA AT T R G RIRTTE, i 45 2R
FW . opl o 2 R WOE £ 938 B L S AL
rhirAE LR | ooy o RO 55 IS ISR 4 S R )
K.

(2) Py XA A1 vhitifir 20 5 2 B A e
MALI R AT AE R 1A o0 F A7 I R B
20%~30%. 24 Py /NTIX— S IRAE N 2R H 228
L RRLAL B DR AE bl fF 2R AR T R BRI
il B S R BB B WY P X —
FRAEISS o 07 L JE Tk B Ml TP il b A 2 e 1
PRI BAETT UG 32 5 T RUBORE ) 5 AR R . 7 b
i fr A T AR ] FLBE K Hs g B 1) g HL— e X
ATF R A PR ] 5 77 A B D RSEOR T R AR B
TR R L ARTE S5 J5 — B A B E . s th 7
TR 1) 2 T AL 5 0 L AR A A [ 45 IR 1938
75 AR BB AR B T UG LR B I R

(3) TETURIWKIE 4 A0 &5 1 A LAl b, s T
AEAS % 8 nhalr e | phar R il ok 20055 R RS2
(35 125 2 KOG I 1) 22 AL i T 28 20 W28 s 1 o

ol 28T AN [RI 0005 i SR - 5 a2 P Bl ] 9 22 £k
AU

ARSCRIAT MR AT 14 5 36 3l 7 HE K [ 45
VAL PN [ 2147 15 SR M R T T 2 A 4%
A LA e ) 5 P 258 T 45— R A e 1 2
% AN A Ja i — RS i A 2 AR TR AN R AL
R LB E R E APLE St T 2%

S 3k :

1] BFUN L BLHT, 2528 55 S5 B B0k L b ey e 5 T2
WH5ELT ] 55+ TRR24) . 2000,22(1) - 18.

ZHENG Yingren, LU Xin, LI Xuezhi, et al. Research on theory
and technology of improving soft clay with DCM[] ]. Chinese
Journal of Geotechnical Engineering,2000,22(1):18.

JEVE Rl T BEROA L A SRS R IR ] R EORG -
IwFsE ], 5+ %, 2003, 24(3) : 376.

ZHOU Jian,CAO Yu, JIA Mincai,et al. In-site test study on soft
soils improvement by the DCM combined with dewatering[J .
Rock and Soil Mechanics,2003,24(3) :376.

ZHOU Jian, SU Yan, JIA Mincai, et al. In-site tests on vacuum

dynamic consolidation to improve a hydraulic fill ground[]].

(2]

(3]

Chinese Journal of Geotechnical Engineering, 2005, 27
(9):1091.

JBSETE 2 ARG TR AR 1 R BB
PRI ITR T ]. & 1% 5 TR . 2003, 22(3) : 505.

[4]



%4

BUEA S A WOH AR i T 2R 1938 B MR B 499

GU Zhengwei, SUN Bingnan, DONG Yining. Test study of
permeability of the original clay,recomposed clay and improved
clay with stabilizer ZDYT - 1[J]. Chinese Journal of Rock
Mechanics and Engineering,2003,22(3) ;505.

[5] 2Nz, XIGRAEE, KR 3K 25 H PR 05 K [ 25 TR 1) 3%
LT ]. A Ja2f 5 T REAAA . 2004, 25(S2) - 3587,
LI Youyun, LIU Baojian, XIE Yongli. Influences of permeability
and consolidation settlement on structure of soft clay [J].
Chinese Journal of Rock Mechanics and Engineering. 2004, 25
(52).3587.

L6 WREAN, AR, ARV i LA AN BORS 1218 15 38 M i e 0 5%
[J]. 5 £ A4, 2005, 27(5) : 591
XIE Kanghe, ZHUANG Yingchun, LI Xibin. Laboratory
investigation of permeability characteristics of Xiaoshan clay
[J7. Chinese Journal of Geotechnical Engineering,2005,27(5) ;
591.

L7] BRE. 8Ll BRI B A +5 08 R BB irsR [T].
PRI 3 4% . 2005(4) : 15.
CHEN Yong. SHAN Hongxian, JIA Yonggang. A study on the
variation in the seepage coefficient of Yellow River silt[]].

Transactions of Oceanology and Limnology.2005(4) :15.

L8] XBAA: AT, Jol bk, 5. &k 1838 RECEAFE 1350 DF
FE[J]. vk 4, 2006, 28(5) . 772.
DENG Yousheng, HE Ping.ZHOU Chenglin, et al. Experimental
study of permeability coefficient of saline soils[ J . Journal of
Glaciology and Geocryology, 2006,28(5) . 772.

(9] Ml ISR H. K, % AR E B L2 E il m s
[T, & 4 J12.2008,29(8) : 2267.
GAO Lingxia, LUAN Maotian, YANG Qing, et al. Experimental
study of permeability of unsaturated remoulded clays[J]. Rock
and Soil Mechanics,2008,29(8) . 2267.

[10] Menard L, Broise Y. Theoretical and pracitcal aspects of
dynamic consolidation[ ] ]. Geotechnique, 1975,25(1) ;3.

(1] ke, BORS Ly s A2 LM, db st AR 2SI iR
#1,1987.
WEI Rulong. Strength and deformation of soft clay [ M ].
Beijing: China Communications Press,1987.

(12 ok XAHAE . i far /R TR A0 RAORS 15 B2 11380 k[T .
JKFIZEAR 5 1999,30(7) : 1
BAI Bing, LIU Zude. The calculation method for shear strength
of saturated soft clay under impact load[ J |. Journal of Hydraulic
Engineering.1999,30(7) 1.

B DD DA DA DO DA DA DO DA DA DE DA DA DDA DA DL DDA DL DA DA DDA DA DDA DA DA DDA DA DL DA DA DOE DA DA DA DA DA DDA DA D

(E3E5 480 7)

(3) LI AE T i 2S5 1R R A
EPAFAER 55 150 2 05 » R 3 o5 3 0 1) TU AR A
e 2 5 LA i 28 A P X5 B8 S AB AR 2R
] e 75 3 A R AR A AL R 2 10 2 B

SE Lk

[1] Agarwal J, Blockley D, Woodman N. Vulnerability of 3-
dimensional trusses[ ] |. Structural Safety,2001,23(3) ;203.

[ 2] Agarwal J,Blockley D, Woodman N. Vulnerability of structural
systems[ ] . Structural Safety,2003,25(3) :263.

(31 XPGHL. 450 TRERHHE R 55t (M. 1R Jbst: g
LT s fieAt: , 2007.
LIU Xila. The development and prospect of structural
engineering[ M |. 1st ed. Beijing: China Architecture & Building
Press, 2007.

L4 M, XIVGHL. 36T W EE i #1334l S 5 U R
IR ZRLT]. R3S R 224k - 2005(5) : 746.
LIU Chengmao, LIU Xila. Stiffness-based evaluation of
component importance and its relationship with redundancy
[J]. Journal of Shanghai Jiaotong University,2005(5) ; 746.

(5] bR, R+, XIPGHL. 28K Sich 450 Gy B o LT . g

JIEER B2 W15 . 2005,31(2) : 55.

QIU Defeng. ZHOU Yan, LIU Xila. Study on the structural
vulnerability under unexpected conditions[ J]. Sichuan Building
Science, 2005,31(2) : 55.

[6] YuG,Sun Z, Sun L M. Bridge vulnerability analysis-based
health monitoring system design[ C/CD]// IABSE Conference
on Operation. Maintenance and Rehabilitation of Large
Infrastructures Projects. Denmark: ETH Honggerberg.2006.

[7] YuG,Sun Z,Sun L M. Vulnerable component monitoring: a
novel concept for health monitoring of complex structures[ C/
CD ] // Structural Health Monitoring &
Infrastructure. Vancouver: ISIS Canada Corporation.2007.

[87] LiuCM,Liu X L. Structural vulnerability analysis of three
dimensional truss[ C] // IABSE Symposium on Structures and
Extreme Events. Lisbon: ETH Honggerberg,2005.1 — 8.

[ 9] Pellegrino S, Calladine C R. Matrix analysis of statically and

Intelligent

kinematically indeterminate frameworks [ J ]. International
Journal of Solids and Structures.1986,22(4) :409.

[10] Zs5gif. TR a5 M LRI e g s B LT . WL oR 224l T2
filt,2000,27(6) . 608.
LUO Yaozhi. Geometrical stability analysis of cable-strut
tensile structures [ J |. Journal of Zhejiang University:
Engineering Science,2000,27(6) :608.





