a1 WP = + L

2019 & TH

Chinese Journal of Geotechnical Engineering

E I

Vol.41 Supp.1
July 2019

DOI: 10.11779/CJGE2019S1031

RS S e AR R B B R I B IR 5

h ow, BRE, THE. OE AL, WL

RATREBOK AR + 0% 5 TREE m st E, W1k 2 4300100

T OE. NEREELZE LR O WU T R TR S L B ARE N Sy, R T B AR RN EE AR A
WA, R CT Wi 2 43k45 7 B iBhE 0 LA AR MR 32 tH7E BB B T 15 A RV e bbb, SR e
IR AARAEAY . ST T A BRI, WA T RIS MR Ao R LB B RS N R . S5 BB RE T
DI Ak, AT R ARINGIRS ;. WIEZ: A B Al AR BB AN F VP e T A AR RN DR T 1977 928 80 T oty o 30 = A et
BB I A NS T g, 5 B S B T A 1 RN 7 SRV I B R AR R Y o v — e FR R A T RN, 2
T #6 N T R AR N SR PR RN RS, T HBADL S R T o B 2 N v TR IR

EBEIE: RBELPIENE: RIZMEE R BOEA CT BZ

FESES: TU432 XEAFRINED: A XEHS: 1000 - 4548(2019)S1 - 0121 - 04

1EHR-N: & 151978— ), J, #m, W4, EENFS L TREEUE 58 7775 5T E-mail: mechanics007@aliyun.coms

Influences of rigid and flexible normal contacts on stress of concrete cut-off walls

XU Han, PAN Jia-jun, JIANG Ji-wei, TAN Fan, YANG Xin-guang

(Key Laboratory of Geotechnical Mechanics and Engineering of the Ministry of Water Resources, Changjiang River Scientific Research

Institute, Wuhan 430010, China)
Abstract: In the design of high rockfill dams with clay core wall on deep overburden, how to accurately predict the stress of
concrete cut-off walls is the key scientific problem to be solved. An experimental study on the penetration of a cut-off wall into
clay is carried out, and the deformation behavior of the clay at the top of the cut-off wall is obtained by means of the computed
tomography. It is proposed that the flexible normal contact constitutive model should be adopted in the simulation of the normal
contact between the top of the cut-off wall and the clay, and the finite element model is established to study the stress of the
concrete cut-off wall under the rigid and flexible normal contacts. The results show that the top of the cut-off wall cuts the
surrounding soil, and obvious penetration into soil displacement occurs. The normal hard contact constitutive model does not
allow the contact surface to be embedded, so the restriction effect of the clay around the top of the cut-off wall is too strong,
which leads to the high compressive stress at the top of the cut-off wall. The flexible normal contact constitutive model allows a
certain degree of contact surface to be embedded and the embedding displacement of the contact surface can be interpreted as
the actual penetration displacement. It can well simulate the punching failure phenomenon of cut-off walls penetrating into clay
in practical engineering.
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Fig. 1 Schematic diagram of penetration tests on cut-off wall
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Fig. 2 Curves of earth pressure on top of cut-off wall with
displacement penetrating into soil
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Fig. 3 Typical images of computed tomography
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Fig. 4 Curves of rigid and flexible normal contact pressures with

penetration displacement

3 HEERASITESH

WOE T 5 Fos DRI, 7 55 =520 100 m,
WiEr 223 my 1 m ERTBEHAR AR O IR N 10
m. 78752 &UEHY) Duncan-Chang E-B B S8 0L 3%
1 fiw, SHE NS A I TR RS0k

x 1, c AFERTT, o WNEEM, K, n 73l
NWIIE SRR AR S AR R FR AL Ky m AN
WG AR S AR R 485, RONBEIREL, o0



)1 oW, 25 WISRMEIR A A TR B iS5 T ST 7T 123
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Table 1 Duncan-Chang E-B model parameters for overburden and dam materials
TE&E o Ag c ®
: . . ; K R K

HH (gem®) () ) KPa ) " d b "
B E 2.23 52.0 9.5 — — 1300 0.30 0.86 755 0.13
Hef 1 2.22 46.7 5.7 — — 1450 0.27 0.89 530 0.30
W1l 2.20 47.8 6.0 — — 1600 0.29 0.89 575 0.38
SRR 2.16 42.0 2.0 — — 700 0.45 0.73 350 0.18
R 2.10 42.7 3.8 — — 900 0.32 0.79 450 0.24
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Fig. 5 Cross-section design of dam body
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Table 2 Sensitivity analysis results of normal stiffhess coefficient

T EFZhER BIEE  BEKEHE iR
W H/MParm) [ J/MPa R J)/MPa  fi#/cm
1 50 11.8 53.1 46.1
2 100 14.6 54.9 34.8
3 250 13.8 55.9 21.2
4 500 16.4 57.5 15.3
5 750 19.5 61.4 9.9
6 1000 19.7 62.8 3.4
7 5000 20.3 63.5 1.2
8 X]IEE 20.3 63.7 0.0
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Fig. 6 Relationship between maximum vertical compressive stress

and normal stiffness coefficient of cut-off wall
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Fig. 7 Distribution curves of vertical stress of cut-off wall
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Fig. 8 Contours of deformation characteristics of soil at top of

cut-off wall
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