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Stress-strain characteristics of embedded concrete face rockfill dam

SHEN Ting, LI Guo-ying
(Geotechnical Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210024, China)

Abstract: The embedded CFRD is a new idea to solve the safety of high CFRD. Combining a 150 m-CFRD project, the
nonlinear finite element method is used to study differences in stress-strain characteristics of the new type CFRD and
conventional CFRD. The influences of height, top width and slope of concrete dam on the stress-strain characteristics of the
CFRD are studied. The results show that the embedded CFRD and conventional CFRD have no significant change in dam
settlement and displacement of peripheral joints. The upstream deformation of rockfill and the stress-strain behavior of the face
slab have-obvious change. The embedded CFRD has a certain inhibiting effect on the upstream deformation of the rockfill dam.
Due to the shortening of the slab length, the static stress-strain condition of the face slab is improved, but the dynamic stress
condition of the face slab has a slight disadvantage. The dam height is governing the shape parameter. Considering the

influences of stress and displacement of rockfill dam, face slab and concrete dam, the height of concrete dam can be reasonably

determined.

Key words: embedded CFRD; conventional CFRD; stress-strain characteristic; FEM

0o 51 T

THIAR AT S M TR b 5T 26 AR5 . 500 22 m&E
i T, EREARIPERRE, iUk as
IEF] 200 m 2, O R e TR UK 7K A 7K FRL
AR, ORI 233 m, HATHK. . Kabk,
PRI IS TLIE 250~300 m ZHBRINIEE W 7E 2
Ho HUT R — S0 A2 : 100 m AR R
R, WA SZIAS I 5 F ST R AW &, 2 AAl AR
200m 2% = AR I AR s, EAR T 200 m 2%
AR I BL T ARG RN . AR Z44% . HUAAR I A1
AR5 I B O R 1) 8, EGE I R BGE 4 T AR 5
BATRI, REL4EN; 1 250~300 m KmHEI,
F 200 m 2B I HE B — L 1) K% ER R AT AR

Jei, WA e A A e bR AR,

N RN IR, SR T AR R R R E
re VR U T R T AR Rt 7 S, DU
RS TR B IR, Al s TR AR, A R i e 5
B A SORFESEEBON TAE, SR R e 5 1%,
o3 A it X T AR TR — U [ ) A8 T 5 3l R
PRI A [F) A 2 i VR - 30K TR AR A 0L ) B2 )
SO, 6 EURIE T B QTR AR5 5 R TH AR 30U A8 T
FEIE R 22 5 o 2% TR B b e i AR AR A 12 11351 T P D,
1, 3 150 mo T2 X3 E 25 100 a #EEER 2%,
1%t = WA T8 B2 43 14 0.304g,  0.377g.

s HEA: 2016-05-19



$ T 2

ko, S SRR AR A R N AR R AT T 267

1 ARARSHESH
PR AR, RS LI BE . B R
Eo. TSE SRR RS HO AT LUt o, BARAI 5807 =
R PR J7E W ERERN, 77 % 2~9 ¥y
[EMITLIEIE
®1ARAFR
Table 1 Research schemes
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2 40 1:02 1:0.7 10 8
3 50 1:02 1:0.7 10 8
4 60 1:02 1:0.7 10 8
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Table 2 Parameters of NHRI’s double yield surface model
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Fig. 1 Standard design section of embedded CFRD
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Table 3 Static results of different concrete dam height schemes
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B 7 L B A/ % 0.375 0.367 0.354 0.342 0.336
SV ARSI 6.5 3.4 2.0 1.9 1.1
TUF AR T /em 12.3 12.1 12.1 12.4 12.5
JIGR] [ A% 7 /em — -1.29 -1.46 -1.53 -1.54
A FEJE J)/MPa — 4.99 5.15 5.19 5.82
L I@Fjﬁ/lyrpa — 0.93 0.80 0.59 0.38
JIGER] 1] A% 7 /em — 1.49 1.70 1.83 1.96
B FEJE J3/MPa — 4.06 4.10 4.11 439
E+i M J)/MPa — 0.54 0.47 0.35 0.34
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Fig. 2 Curves of maximum dam deformation with height of concrete dam
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Fig. 3 Distribution curves of deflections and stresses along slope of face slab along height
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Fig. 4 Variation of maximum deflection and stress along slope of face slab with height of concrete dam
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Fig. 5 Distribution curves of vertical stress along length of concrete dam base
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Table 4 Dynamic results of different concrete dam height schemes

. VR E

i H=40 m H=50 m H=60 m H=70 m
AT U o] Jon g S5 8K A 4 1.58 1.67 1.75 1.81
AN H A 03 R AOR A B 2.22 2.27 2.49 2.66
AU 1) 7K A A /em 37.10 37.40 37.90 38.50
AR B ) 7K A /em 42.70 43.40 44.10 44.60
HRE 51 E TR B85 /om 44.50 46.20 47.00 47.40
P2l RN AR FE R /cm 53.00 54.50 55.20 55.20
THIAR B3 ) 87 /M Pa 3.88 4.19 4.40 4.69
THIAR B3 I $7 8% 1/MPa 4.06 4.27 439 4.56
THI R 5% 2 38 3K 170 [ BE 13/ MPa 7.29 7.78 7.84 8.27
TR 5 3 B N3 171 2 B 73/MPa 2.81 3.42 3.03 2.04
VRE - N5 2 B 0 28 A S J1/MPa 4.51 4.48 4.48 4.67
VRE - N5 2 B 0 28 B A 47 8 J1/MPa 2.00 2.51 2.63 3.07
B8 3l BN A L 48T AR 47 /mm 32.70 28.80 26.20 23.30
Erzh B0 L 485K 1A 47 /mm 22.40 21.30 21.30 21.10
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Table 5 Static results of different concrete dam top width and slope schemes

TH% 8 m % 9 m T %% 10 m
. 8 60 m 8 60 m 8 60 m
it 15 i i’ .
it 5H FiE1:02 FiE1:02 FiE1:02
T¥i1:0.7 T¥i1:0.7 T¥i1:0.7
JIGER] 1] A% 7 /em -1.73 -1.63 -1.53
A FEJE Jj/MPa 5.89 5.60 5.19
L I@Fjﬁ/lyfpa 0.69 0.63 0.59
JIGEIR] 1] A% 7 fem 2.07 1.96 1.83
B EJE J3/MPa 4.19 4.16 4.11
E+i M J)/MPa 0.68 0.51 0.35
Be¥/em 15.7 15.7 15.7
THIAR B ) JE M 1/ MPa 5.67 5.72 5.79
I 114z B f3/MPa 0.60 0.64 0.67
o iFA/mm 27.8 24.7 22.9
ik 4% B Utk
FLAE 2% IF/mm 20.5 203 19.9
#=6 FEERRLIMIKLE A RFEHHHELER
Table 6 Static results of different concrete dam top width and slope schemes
T % 10 m T % 10 m T %% 10 m
. % 60 m i 60 m % 60 m
it e
it i1 02 g1 01 103
T¥i1:0.7 T#1:08 T#i1:0.6
JIGER] 1] A% 7 /em -1.53 -1.70 -1.38
A FEJE J3/MPa 5.19 5.95 4.6
. E+i M J)/MPa 0.59 0.64 0.48
VR4 ‘ )
ALY JIGER] 1] A% 7 /em 1.83 2.0 1.71
B FEJE Jj/MPa 4.11 4.11 4.4
E+i M J)/MPa 0.35 0.32 0.4
Be¥/em 15.7 15.6 15.8
THIAR B 3 1) & B F3/MPa 5.79 5.93 5.69
I 1147 B F3/MPa 0.67 0.72 0.65
o Uik /mm 22.9 21.7 23.2
ik 4% B itk
FLAE 2% IF/mm 19.9 21.7 18.1
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