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Arc type diaphragm wall for concrete face rockfill dam
built on deep alluvium deposit

LI Neng-hui, SUN Da-wei, MI Zhan-kuan
(Department of Geotechnical Engineering, Nanjing Hydraulic Research Institute, Nanjing 210024, China)

Abstract: A concrete diaphragm wall is always used to prevent the seepage through the deep alluvium deposit for conerete face
rockfill dam built on it. The tensile stress distributed the zones near by the both riversides and the top zone of the concrete diaphragm
wall are usually big and sometimes are even larger than the tensile strength of concrete, that usually leads to cracking of diaphragm
wall which decreases the safety of diaphragm wall and dam. In order to solve this complex problem, a new idea— arc type diaphragm
wall is suggested. Comparison between the stress-deformation behavior of arc type diaphragm wall and that of plane type diaphragm
wall has been made by using three-dimensional finite element method numerical analysis. The calculation result shows that the
tensile stress of arc type diaphragm wall is much less than that of plane type diaphragm wall although the compression stress of arc
type diaphragm wall is a little larger. Since the tensile strength of concrete is only less than 10 percent of compression strength,
tensile stress is the main control factor of diaphragm wall. So the arc type diaphragm wall is probably reasonable especially for
concrete face rockfill dam built on a deep alluvium deposit.

Key words: deep alluvium deposits; concrete face rockfill dam; arc type diaphragm wall; finite element numerical analysis;
stress-deformation behavior
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Fig.1 Arc type diaphragm wall (unit: m)
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Fig.2 Finite element mesh of arc type diaphragm wall
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Table 1 Calculating parameters
kL /:' i_; K Kur n G F D /k‘;a /gi" ) /(Afj) Re

WIS IR A 237 800 1200 0.44 0.39 0.14 3.60 0 485 7.2 0.84
HUEE oAb 2.16 600 900 0.33 0.50 0.10 6.50 0 46.5 3.15 0.745

532 H 2.20 315000 315000

MR BEAR . JZERAR 2.40 280000 280 000
FRERA 2.30 1260 1890 0.36 0.42 0.18 4.15 0 532 10.0 0.83
Ve 227 930 1395 0.28 0.47 0.23 3.30 0 514 9.3 0.814
A 2.14 900 1350 0.34 0.46 0.22 5.60 0 54.4 10.7 0.866
BRAHEKIX 2.12 600 900 0.24 0.33 -0.11 4.25 0 53.2 10.0 0.83
JRIEE 2.12 600 900 0.24 0.33 -0.11 425 0 512 7.9 0.83
SR/ 224 1 400 2100 0.42 0.45 0.20 5.90 0 512 7.9 0.95
Wz 2.32 1500 2200 0.42 0.45 0.20 5.90 0 512 7.9 0.95

B 2.70 29700 29 700
Ve B E T 1.47 50 75 0.45 0.30 0.04 0.50 9 4.0 0.0 0.50
PIRiSE AL 2.26 4000 8 000 0.50 0.36 -0.026 1.32 6 36.0 0.0 0.68
1592 4 15 A ) 2.65 1 000 2000 0.50 0.36 -0.026 1.32 6 36.0 0.0 0.68
iR 2.32 1200 1 800 0.52 0.43 -0.26 6.29 0 512 7.9 0.95
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Fig.3 Stream direction deformation of diaphragm
wall(unit: cm)
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Fig.4 Axial direction deformation of diaphragm wall
(unit: cm)



2006 4F

o
i
o
1

1656

] T
0246810111213

(a) HZZ (plane type)

(a) HZZ (plane type)
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Fig. 6 Stress o, of upstream face of diaphragm wall
(unit: MPa)

(b) FIRA (arc type)

B 5 BistEERTRE (B4 cm)
Fig.5 Vertical direction deformation of diaphragm wall
(unit: cm)
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Table 2 Maximum deformation values of diaphragm wall
during operation

A JIGEA 1) i) I |7 2.7-2-15-1-05011.52
B 7.5 0.6 1.1
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Table 3 Maximum stress values of diaphragm wall
during operation

Giva b RSN C35 R T
s I KA/ MPa W EH/MPa
BN oy N Njos  BURSREE  BudoREE
Hekm 13.0 2.7 17.5 -1.65
[ I 15.0 -1.5 17.5 -1.65

T2 55 2 NI EE /N T Bvshs, e8RS RN
K A T 78 55 2 1) Hs 4 e B s KT i 411
R4, PRshaine 2 305 i 2 0BTy, R
IIEAFIEAT BB R BE o, B A B3 n, i
T R A B RS EE HB 2 10 m AL RN Sy de k. [R9R
BB B R M BEI o, 5 KAE EE T2 2 B3 B mg A 1
e HHIE 7 AT, BB ks b AT o, 300 e
Ny, AREEIE M 5 S TR 1) oy BN ), 2R
RIGB BN 15 KA A-2.7 MPa. [R5 B 555
(7 N g KA A -1.5 MPa, b2k Y575 5 85 >
T 12 MPa, N EHT 44 %, 1% TREH &5
TR BT €35 1R KL, 7 ] AL b5
S, T N AEPUR SR BT E 1.65 MPa fu v
Z W, TR B ALY, RIMER A Co0 Wikt 1,
JLIRHE LT B BN 2.2 MPa, HANRETH 2
TR,

S0 977 Y5 85 119 . PR 1 3 S g 02 B 1R 1
7 O RO ) R R RK R D, DT
o6 FT P A 1A Kl A0 PEE 44 ) RNl A 1] B A B B 15 T L 1)
Ny = R 2R, R B3  K s g e AR
N BN E, PN B R S R T 45 f 7
XA BAFIREZ AR ZE, FIHKE TR
R TTE AN

5 4 iE

A AT LA AR H RT3 454K
BHLMPEE G, AR S H LR B 5
AHIE, P LA 250 B AL i A5 3 A 2 O S S A T
PRI Sy, RS R N g, B 2
FIIN, A AR R BRI DL, e BOR T
FRA, S TARCHEA TSI s ot A L RIILEE B8 Vit
K BAIARE5E S o & P, A a] BERCAHEL T &

Z % X W

(11 WSEERE, SKbvse, 9L, 45 30 ¥k i s R o )2 B
BRI AR TEAER A BUE AT [9]. KRIKIE TREAR,
2004, (1): 18—23.

LI Neng-hui, MI Zhan-kuan, LI Guo-ying, et al. Numerical

analysis of stress deformation behavior of concrete

diaphragm wall in supper-deep overburdened layer of Yele

Hydropower Station[J]. Hydro-science and Engineering,

2004, (1): 18—23.

(2] FHEBEIIN BB B, TRt BB Sk AR R Sk
RLCHEFEC NI R BRI TR )R], AL
A B BIFSERE, 1995.

31 wblEE, ErIX, EEIE, & KIS M. b
A E g AL, 2000. 20—35.

(4] WEEER, PARHE, KG9, B2 Lmi IR G
JERALTIHTI]. ARAKHECAR, 2005, 36(7): 81—85.

LI Neng-hui, SUN Da-wei, MI Zhan-kuan, et al

Optimization analysis of length of connection slab for

high concrete faced rockfill dam on deep alluvium

deposit[J]. Water Resonurces

Engineering, 2005, 36(7): 81 —85.
[5]  WBREAL, oK%, PRBRIT, 4%, R AL BREE T

TR AT I = i e AT BT ) ) N 0 A2 B 53 T [R].

FIRC M RURRIRREDTTRE, 2003.

[6] FRIEMK, 2Tz, =0 1 FEHEAR Rk P o Bl 4 T
PERIG AR AER]. 500 KT REABE, 2002.

and Hydropower

IEH% (BT

AIRA TR FLETE g 2006 4 5 A HAR

B 16K 260 T 327 T MR flifit: 30.00 76 B 16K 180 T 243 T “F%& {hifh: 24.00 7G

ZA A by RWMe B R R, ARSI ) 2 0 N BRI R ) S A, IR ) B
DIEIGEE h—, VRN ) F R R e e T RS K2 J) 2% i, kAL Gl i ) 2 IRIZ 8 25 55 LA SRt ) 2%
TSN I CRLRERIEST Do T ARBIAL. NARS. BRSNS, .

BER S @SR AR TR RS I, A TR AR B

(i AREE1 H)



