$43% HoW " L T #M ¥ Vol. 43 No.9
2021 4F 9 H Chinese Journal of Geotechnical Engineering Sep. 2021

DOI: 10.11779/CJGE202109007

ESRARHT SRIMAZA SHsEH

BRI, KEE Y, kL, EIERS, BREBES, A F, g¥X
(1. R EKFK BRI BRI K PR S T 5 E 5K i seie =, Jbat 1000385 2. A E/KFIZK B ARFAE 7 Bk R K TR S 24 H i se sk
%, Jbat 100038; 3. v [E AL A A5 B B TR AR B BR A F, St BB 5500815 4. EEEMVGIT/KHMARAR, =8 BB 650214)

W OE: kT TR SRS S WEMLIES . ML R ER /1 SIS RIK J7 BRI R 08 1 e i i K
RURIh R 2%, S KB UIR TR KT 1 me XRSERRERECR LIFR T 4E st ot L, K 7T FsiE
FHH BT )AL T SRR KI5 3E 5N RS AR, BTUIAR TR I8 45 11 S 2 S5 b 85 & s 203 R ABBE B VI8 % 3 Bl
SRR ML, WG R MR WEERST R LREBE RECE(K. FREA S FRKABSYILEEN AR
FEBIE RBUSVIBE R B FIROCR, S TBIE REETY) Ja ik AR 45 & JEEAE 0.075~1.0 mm 2 [, 4585 R
B 1IE SN BB RS ORI B R O 1 RS R U AR SE AR, i A AR A R T BT T
FEAF BBV RS LB, B T 45T R I AT 4518

KHEIR: EREMB L A6 BUIRE: bustet: 4

FESHES: TU43! XHRFRIRAS: A XEHS: 1000 - 4548(2021)09 - 1631 - 09

TEEBIT: X WI(1979— )5, IER K LA, 2 NG A AR A B E AR 25 77 T 7C - E-mail: dgang@iwhr.com.

Impermeability characteristics of junctional zone between compacted
broadly graded clayey soil and hard surface

DENG Gang"?, ZHANG Yin-qi" %, ZHANG Yan-yi'" 2, ZHAN Zheng-gang’, YANG Jia-xiv®, LU Ji*, CAO Xue-xing*

(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and Hydropower
Research, Beijing 100038, China; 2. Key Laboratory of Construction and Safety of Hydraulic Engineering of Ministry of Water Resources,
China Institute of Water Resources and Hydropower Research, Beijing 100038, China; 3. PowerChina Guiyang Engineering Corporation

Limited, Guiyang 550081, China; 4. Huaneng Lancang River Hydropower Inc., Kunming 650214, China)

Abstract: Large-scale and medium-scale test equipments for impermeability characteristics of junctional zone between soil and
hard surface are developed. The mutually orthogonal compressive stress, shear deformation and hydraulic gradient of the
junctional zone between the soil and the rigid surface are controllable independently. The maximum shear deformation is
greater than 1 m. The experimental studies on a compacted natural broadly graded clayey soil are carried out. The variation law
of the permeability coefficient of the samples is discovered, that the permeability coefficient decreases gradually and then
becomes stable after the sudden increase along with the start of the shear deformation. The history of shear deformation may
weaken the phenomenon of the sudden increase of the permeability coefficient after the start of shear deformation. The
permeability coefficient of soil samples with higher initial density, higher stress and larger external size is lower. Based on the
corresponding relationship between the ratio of water conductivity coefficient of the junctional zone to its initial value and the
ratio of permeability coefficient of the sample to its initial value, the possible thickness of the junctional zone considered to be
between 0.075 mm and 1.0 mm is analyzed when the peak value of permeability coefficient is achieved. A revised model for
clay particle clusters with irregular shape is proposed. The continuous change mechanism of permeability during shear
deformation can be explained by fabric adjustment. The conjecture of the thickness of the junctional zone is also supported.
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Fig. 1 Working condition of junctional zone between earth core

and hard surface of abutment

1 RBRERST A
1.1 IREER

RFTIPRY AR B A3 GG L T4
T2 885 ENEEIAIWEHG . EENH . 5T
3 (B2, WA | SCREM 2 B
RRRAEE R g, B R B R L, TR

FES LUK PIETRRIE 5 T2 s 0 = AR
JE D0 s s HKE . PR K s
B HEXFE RS TR

] 2
Hh
B e
ﬁ‘mm

(a) HEBSEEN (b) KEBLfEF

2 REREFHIMAMBE

Fig. 2 Appearance and arrangement of test equipments
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Fig. 4 Coloring marks initially arranged in straight line in soil
sample keep straight after tests
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Table 2 Test schemes
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T11 700 1.88 700

30 200 0-500-1000
200 200 0-500-1000
500 200 0-500-1000
500 400 0-500-1000
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500 200 0-1000

30 200 0-500-1000
200 200 0-500-1000
500 200 0-500-1000

66 200 0-500-1000
166 200 0-500-1000
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(Scheme TO1)
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Fig. 8 Change pattern of permeability during deformation process

(Scheme TO5)
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(Scheme T06)
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Fig. 12 Change of fabric in junctional zone during shearing
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