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Influencing Factors on Hydraulic Conductivity of Clay
LI Shanshan, LI Dayong,SHI Ping
(College of Civil Engineering and Architecture,Shandong University of Science and Technology , Qingdao,Shandong 266590, China)

Abstract ; Soil permeability is a fundamental problem in soil mechanics, and hydraulic conductivity is one of the essen-
tial parameters reflecting soil permeability. Thus, to accurately determine the hydraulic conductivity of soils is of
great theoretical and practical significance in engineering. A series of falling-head tests were conducted to investigate
the behaviors of hydraulic conductivity. Some factors affecting hydraulic conductivity were explored, such as the
cross-sectional area of the standpipe, change in the initial head and the time interval of reading the head and the tem-
perature and the law of hydraulic conductivity changing with void ratio and dry density was obtained. The results
show that the cross-sectional area of standpipe affected hydraulic conductivity significantly, which should be calibra-
ted before testing. When the initial head is 110, 120 and 140 cm, the hydraulic conductivity decreases with the in-
crease of the time interval of the head change, and the hydraulic conductivity versus the time interval curves is simi-
lar, while when the head is 100 cm, the hydraulic conductivity changes little with the increase of the time interval.
Therefore, it is recommended that the initial head should be set to 100 cm and the time interval of the head change
should be less than 150 min to reduce the impact of evaporation on hydraulic conductivity. Hydraulic conductivity
agrees well with void ratio and dry density and both their relationships can be stated with a quadratic function.
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Tab.1 Physical parameters of soil
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Fig.1 Compaction tests
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Tab. 2 Test cases and results

Hy/cm S M1 /min

30 60 90 120 150 180 210

wo /% 17.3 17.0 17.1 17.2 17.3 17.4 17.2
o/(g+cm™*) 1.911 1. 930 1.910 1.945 1.921 1. 900 1.925

100 T/C 23 24 23 24 25 25 25
R 15 1E 28 0.932 0.910 0. 932 0.910 0. 890 0. 890 0. 890

kr/(10 Tem e s ) 1.53 1.54 1.52 1.53 1.52 1.53 1.54

wo/ % 17.0 17.2 16.9 17.3 17.1 16.9 17.2
o/(g+em™?) 1. 920 1.910 1.894 1.898 1. 900 1.897 1.893

110 T/C 24 24 25 25 25.5 23 24
IR 1B E 2B 0.910 0.910 0. 890 0. 890 0. 880 0.932 0.910

kr/(10 Tem e s 1) 1. 64 1.62 1.58 1.55 1.55 1.55 1.56

wo/ % 17.0 17.1 17.1 17.2 17.3 17.2 17. 4
o/(g*cm#) 1. 900 1. 896 1.888 1.895 1.883 1. 900 1.885

120 T/C 25 25 26 25 25.5 26 27
LB IE &R B 0. 890 0. 890 0. 870 0. 890 0. 880 0. 870 0. 850

kr/(10 Tem e s 1) 1. 80 1.69 1.62 1.61 1.58 1.59 1.62

wo/ % 16.8 17.0 17.1 17.0 17.2 16.9 17.0
o/(g+ cm™*) 1.873 1. 880 1.877 1. 900 1.910 1.893 1.888

140 T/C 26 25 27 27 26 27.5 27
BB TE R AL 0. 870 0. 890 0. 850 0. 850 0. 870 0. 842 0. 850

kr/(10 Tcm e s71) 1.81 1.74 1.67 1.64 1.61 1.63 1.64
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Tab. 3 Permeability coefficient of samples

BRERYS AR/ THEE/(e/em®) FIHABE BERE/ Q0 Tom/s) RE/C BERE BELHE/A0 Tecm/s)  BE/N

1 17.3 1.73 0. 547 0.51 18.0 1. 050 0.53 3.9
2 17.5 1. 69 0.588 0.81 18.0 1. 050 0.85 4.9
3 17.4 1. 66 0.610 1.49 19.5 1.012 1.51 1.3
4 17.4 1. 60 0.677 2.22 19.0 1. 025 2.27 2.3
5 17.0 1.55 0.739 5. 37 26.0 0. 870 4. 67 —13.2
6 17.4 1.51 0.777 6.56 28.0 0.833 5. 46 —16.8
7 17.3 1. 44 0.851 8.42 27.0 0. 850 7.16 —14.9
8 17.2 1.38 0.928 11.68 28.0 0.833 9.73 —17.9
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Fig.3 Hydraulic conductivity vs. initial void ratio Fig. 4 Hydraulic conductivity vs. dry density
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7J< I A7 AH S B0 B A9 % L B LI 56 t/h 48 16 43 20 14 9 2.5 1
PEATARARE , 7 B A B BE I WA B




2 I Journal of Shandong University of Science and Technology
Fe 253 R RN E 0 e B X 5 AT

BT
50 -~ m
3 i
40+
R PRUE I 25 B B n AR MR AR, A =
BWTHEDER 3 WK, & KIES F/ME R ZE AN BT 530’
3% 5 W) o AR A e A5 RO (. 1§ 20
TR THEBEL AR AT 4 A B80T = . .
BESE IR . h (b TR 50 7 16 b ) 48 K Sk it 3 A o
KA PATIRMES % 0 ‘ ‘ T
‘ o . . . . 0.5 0.6 0.7 0.8 0.9 1.0
1) 56 i 7 7 87 b o2 A8 K Sk B R N AR 1, DU FE WHATLIE Hee,
ARG 78 7K S 485 AR T T AROO RS B S B B E R B S etk i 1) B LB b 3 R g 2
RN Fig.5 First time of spilling water vs. initial void ratio

2) MG K S 5 B 110,120,140 cm B .35
F K5I R 8] 1) B 1 385 T s/ o Lt 2 i 28 A KL AR B 5 100 2458 4R 7K Sk R BE R 100 e I 38 375 2 50 B I 1) 1)
B 1 AR A AN o PRI X A R B A AT AR K Sk 8 i I A SOH Ak A K Sk R BE B AE 100 em,
3) A AR AR 7K Sk A N K 3 28 X8 i85 F AR 52 ), TS SR Sk i B 28 AL A I ] 8] B B/ T 150 min,
4) 9 e SR 8 B R A 1095 375 AR RO A 6 L B LG G O 5 TR AR G L T B 28 R R S SR O L BB LA
TR eRBOE B UL BOCR B
5) AR YB35 Ui 7K Y I 1) 32 3R W0 40 LB B A 532 e 658 O, 0 HG 24 T 59 7 8 A L LR L AR iR
AR5 37 K B ] R — R 40 h DL b3l A 5L RS B O SR
S 23K
[1]DAS B,Sobhan K. Principles of geotechnical engineeringl M. 7th ed. New York:Cengage Learning,2010.
[2]DOLINAR B. Predicting the hydraulic conductivity of saturated clays using plasticity-value correlations[ J]. Applied Clay
Science,2009,45(1/2) :90-94.
[3]% 2ok, & BB A Y ey K3 TRMRA LD 4 H 3T X % ,2005.
[4]R# 4 Rz, RE KK ERMS G e )] 52 T2%H.2010,32(11):1695-1702.
WU Shiyu.SONG Xinjiang. Analytic solution of seepage calculation for dams and levees on impervious strata[ J ]. Chinese
Journal of Geotechnical Engineering,2010,32(11):1695-1702.
(51K F R . & 2, F. P PR M fURRT AR RBARL[)] 5 £ TRFH.2012,34(12):2277-2283.
LI Dayong.ZHANG Yukun,GAO Yufeng,et al. Model tests on penetration of suction anchors in medium-coarse sand[ J].
Chinese Journal of Geotechnical Engineering,2012,34(12):2277-2283.
[6 JISHIBASHI I, HAZARIKA H. Soil mechanics and applications] M ]. 2nd ed. New York:CRC Press,2015.
[7]JCHAPUIS P. Predicting the saturated hydraulic conductivity of sand and gravel using effective diameter and void ratio[ J .
Geotechnical Journal,2004,41(5) .787-795.
[8]DAS B,SONNAN K. Principles of geotechnical engineering[ M. 8th ed. New York:Cengage Learning,2014.
[9]CARRIEER D. Goodbye, Hazen; Hello, Kozeny-Carman[ ] ]. Journal of Geotechnical and Geoenvironmental Engineering,
2003,40:260-261.
[10]SAMARASINGHE M, HUANG Y,DREEVICH P. Permeability and consolidation of normally consolidated soils[ ] ]. Jour-
nal of the Geotechnical Engineering Division, ASCE,1982,108(6) :835-850.
[11]X 48,56, B L5 EWE SRR T2 KA F R .2010,18(3):351-357.
WANG Yuan,SHI Bin. Laboratory tests for temperature effects of clayey soil permeability[ J]. Journal of Engineering Ge-
ology»2010,18(3) :351-357.
(2] @ A2 AL F WHALAEXBREZSHATHARKR[I]. EL A% 5 T-FR.2010,2904 2):4202-4206.
CAOQO Shengfei, QIAO Lan,LLIU Yuemiao, et al. Error analysis and feasibility research on permeability experiment of ben-
tonite[J]. Chinese Journal of Rock Mechanics and Engineering,2010,29(S2) ;4202-4206.



Iﬂﬁﬂﬁ*ﬁ 52 %3%% F3H Vol.35 No. 3
%T@ 2016 £ 6 A Jun. 2016

[13]ME4. . P lmth . F. L) RK L B L EAAMLEERRXBRAR[I] 2L HF5 T4 5FIR.2003.22(3) :505-508.
GU Zhengwei,SUN Bingnan,et al. Testing 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) :505-508.

[(MIREL. AN . ZRAF.F. R RAEFRLEEZHNEAFRAR]] KA REHEK,2014,45(9):107-111.
ZHU Xiwen, YAN Jianming, WANG Xianben,et al. Laboratory investigation of the permeability of saturated muddy clays
[J]. Water Conservancy and Hydropower Technology,2014,45(9):107-111.

(153K AL RA M. A T GDS Bl A e ek b R Kb A A um 2 [J]. 36 H %5 T4 %4R,2013,32(3);
625-632.
ZHANG Ming, JIANG Minmin,ZHAO Youpeng. Nonlinear permeability and parameter determination of dredged based on
GDS consolidation apparatus[ ] ]. Chinese Journal of Rock Mechanics and Engineering,2013,32(3) :625-632.

[16] % # A K 240 B 2 3% 3. GB/T 501231999, £ Tk % 7 ik 4 E[S].

[17]JASTM D4491-99a. Standard test methods for water permeability of geotextiles by permittivity[ S].

(WAE%HEE . B K%

(E#E 45 TT)
[9]JPALMER A C.NEILSON A, SIVADASAN S. Impact resistance of pipelines and the loss-of-containment limit state[ J].
Journal of Pipeline Integrity,2003,2(4) :231-240.

[10]JNISHIDA M, TANAKA K. Experimental study of perforation and cracking of water filled aluminum tubes impacted by
steel spheres[J]. International Journal of Impact Engineering 2006,32(12) :2000-2016.

[11]QASIM H,SHAH. Experimental and numerical study on the orthogonal and oblique impact on water filled pipes[ ] ]. Inter-
national Journal of Impact Engineering,2011,38(4):330-338.

[12]JLU G Y,ZHANG S Y,LEI J P,et al. Dynamic responses and damages of water-filled pre-pressurized metal tube impacted
by mass[J]. International Journal of Impact Engineering.2007.,34(8) :1594-1601.

(131 Bz, F2F . KF L. . 25 ERENFHEM @} F IR RB AT RIS P £.2003,23(5) :454-459.
LU Guoyun, LEI Jianping, WU Yongzhong,et al. Experimental research on failure of multi-span thin-walled pressure pipe-

lines impacted by projectiles[ ] |. Explosion and Shock Waves,2003,23(5) :454-459.
(R B HFT)



