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Deformation and stress analysis of Dahe CFRD built on thick alluvium deposits

SUN Da-wei', DENG Hai-feng', TIAN Bin', LI Neng-hui®

(1. China Three Gorges University, Yichang 443002, China; 2. Nanjing Hydraulic Research Institute, Nanjing 210029, China)
Abstract: There are few CFRDs built on thick alluvium deposits with dam height of more than 50 m. So do the relative design
and construction experience. The 50.8 m-high Dahe CFRD built on 20~37 m-thick alluvium deposits is now in the preliminary
design phase. Its right face slab 41.7 m in height is perpendicularly connected with the right bank of a mountain and the left toe
slab 15.3 m in height is perpendicularly connected with the left bank of another mountain. Such topographic characteristics of
mountain body and the relative design scheme are apparently different from those of other CFRDs built on thick alluvium
deposits. Since the excessive deformation of perimetric joint would lead to failure of seal materials and cause water leakage, 3D
finite element stress-deformation analysis was carried out. 3D finite element mesh with 19250 elements including surrounding
mountain and thick alluvium deposits was established by use of advanced grid discreteness technique. Large scales of equations
solving method were adopted in the procedure and the computer calculation time was greatly reduced from 40 hours to 20
minutes. Therefore the behavior of the dam and the joint of seepage prevention system was obtained in a short time, and the
results would be helpful to the design of Dahe CFRD.
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Table 1 E—B parameters of rockfill materials
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PR T SRk =4800, n =0.58,
R.=0.74, &§=36°;

MRS B, . BEAR. EREAR. TR
FBKCR]: T 24.5 kKN/m®, JARALL 0.17, JREE L
FPERIE 28 GPa. FEFIFHSHCRM: EJE 26.0
KN/m’®, 3fPERTEE 20 GPa, WIKALL 0.20.

1.4 TrEEMAR

Ao B IS A AL B, SR it n 1) 7
A, BKEL 1 GoKATEU N, JLit 26 EREE, It
Ab, AT RESE S SORT R, SRR 2~3
B AT e
1.5 ERMEnRTERA

EARYRAS . BRI STl SR S 2
MUE NI ST AR . WX e PR 13RS
FIHTOCS , EE SOd BRI R IEARSEE, TERAIE
JEURRE BE R 3Rt b, nT R B M 4 J v S ) T
N SR L CFRD3D %4 -1 7K A1 1 [fi b
AT,

R CHEAT WU AT S5 M ZHE T A3 S d W58
BCZIN I = ST AR, RSB C e i
PR AN TR B8 - LD AR 5 SSUARE I T A HE AT L ) 4 5 5
A ARG R, Rk, $ERRE R IS
AR RLVE SN ) AR B SR . 7E CPU A
4F 2 E6300 (1.86 GHz) M- 5L b, ARt
AR EFE BT E] 2 40 h, AT 78 W9 A% s o
ARG, KW A S () 20 min, A
VHSORE BE 5 R 3 AT SRS B AH 1)

2 TEERSR
2.1 HRHETR. KA
W T IMEAT AR W3R 2,
%2 WRINMIBIRER

Table 2 Maximum displacement of rockfill materials
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Table 3 Maximum stress of face slabs

I 4377 17 1 F1/MPa H= 1 1 /MPa
I % [ -0.30 3.60
Hidl ) -1.34 2.00
[ PR L] -0.61 2.36




453

PIKAR, A T K Ll P i o R A AR T A R YR 3 437

NS TR 170 1 3 (8 50 A K8 23 e ) X, s
Jif KA 3.6 MPa; Rl NSy A hr N )y, S KA A
~0.30 MPa. [HIHRATIUR 1] W ) 188, e K3
[ e R4 2.0 MPa;  Jal RN ARX R, Bk
PEN A -1.34 MPa. (BRI 1) W ) Fe I dae KA
2.36 MPa; 5y DXURAR HY BRLAE 15 Al L AR AR B2 AL
RPN I 9-0.61 MPa.

AKALTE A 300 m RN TR AZ FEAR A WA 4.

4 ERABIRER

Table 4 Maximum displacement of face slabs
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Table 5 Maximum deformation of diaphragm walls at water level

of 300 m
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Fig. 5 Settlement of diaphragm walls at water level of 300 m

B 6 EKE 300 m HIEFHEEAKFEABL
Fig. 6 Horizontal displacement of diaphragm walls at water level
of 300 m

B 7 #KE 300 m HIERFEHEM B S 5 E
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m
K22 300 m HRERTVE R N B K N
4.3 MPa, I8 Jjd/MEA-1.1 MPa.

3 ?%ﬁ%ﬁ@ﬁﬁé
3.1 IEEETHLS

g:rkrz_:ﬁﬁﬁﬁﬁmwb&fﬁ % 6, TR
HILPE 8~10.

W8S
im (I&E)

DA 1 B B e R i mm

[E 8 &E/KZE 300 m SiZINER @&
Fig. 8 Joint deformation along face slabs at water level of 300 m
*6 BITHEETR I LR

Table 6 Maximum displacement of joints at water level of 300 m
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deformation of CFRDs in China
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