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Prediction of performance of concrete face rockfill dam combined with
toe retaining wall
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(1. Department of Geotechnical Engineering, Nanjing Hydraulic Research Institute, Nanjing 210024, China; 2. State Key Laboratory of
Hydrology-Water Resources and Hydraulic Engineering, Nanjing 210029, China; 3. China Three Gorges University, Yichang 443002,
China; 4. East China Yixing Pumped Storage Power Co., Ltd., Yixing 214205, China; 5. Shanghai Investigation, Design & Research
Institute, Shanghai 200434, China)

Abstract: The performance of the main dam of the head reservoir at construction stage is observed for Yixing Pumped Storage
Power Station. The constitutive model and calculating parameters are verified using the back analysis based on the prototype
observation data. Its stress-deformation behaviors and stability against sliding are predicted using a combined method with
numerical calculation, geotechnical centrifugal model tests and prototype observation. It is concluded that the concrete face
rockfill dam combined with toe retaining walls is a good dam type suitable for complex topographical conditions, especially for
head reservoir conditions of pumped storage power stations.
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Fig. 1 Conceptual design section of asphalt concrete face rockfill dam
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Fig. 2 0+381.02 m section of concrete face rockfill dam combined with toe retaining wall
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Fig. 3 Comparison between calculated values from back analysis
and measured values of dam settlement in 0+381.02 m section
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Table 1 Results of rockfill tests
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Fig. 6 Mesh of material zoning and step loading for concrete face

rockfill dam with toe retaining wall and its foundation
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Table 2 Comparison between calculated values from back analysis
and measured values of dam settlement at El. 452 m

at 0+381.02 m section
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Table 3 Results of back analysis for parameters of Duncan-Chang model
. T#
J.‘“ 3 . o () ﬁ o
Lk} fe ~om ) c/kPa @l(°) /(%) ol(®) K n Re K, m
LXK 2.17 198 40.2 56.9 13.5 1080 0.48 0.75 250 0.35
I I X 2.19 133 43.7 52.2 6.5 1090 0.47 0.73 250 0.37
Hix 2.17 154 421 55.1 8.9 800 0.44 0.86 450 0.42
FHEAT X 2.17 156 40.2 53.1 7.8 715 0.34 0.86 270 0.28
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Table 4 Results of back analysis for retaining walls
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3 359 4369 52 40 4188
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15 45.9 5118 76 40 5099
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Table 5 Predicted results of stress and deformation behaviors of main dam
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Fig. 7 Settlement of dam during operation

4 PERF
4.1 EIMR AT RER TN

TE R HT Rt b, SR 3 Bos i) 5o i fs 5
ITHEE S 4 0 IR ) AR T T i, i
WMgs KWK 5.

WEKEIEHE /KA 471.5 m I 0+127.33 m Fl
0+381.02 m ¥ Wr [ AP R St ROULIIE. (A 7K A
YRR S + (0 2% 4 158 e 25 0 2 R A OB
FRUALE AT P 067 17T 04+137.18 m 11 0+354.5 m (1) =301
T TEARR T P b R, W 7, ATRAE
TIN5 S &5 A WA, 3R TN ANES AKIZE AT I 32401
I AR TR BT, VR A A TR L — b
hivrs iz
4.2 ¥EIERREMETN

PARS S BRI 13 BEBLAES 15 K% B A 5] 1 ik R

PG TE A S592 00 - s ) E AR AT 23 A d5 i i I
VAR BB E A R H,  RRUE PTG V540 A i ik
IR e MU s e, LT AeE 3ok b sy o
FE ARPUBY T o 22 5, PHha e LT &5 21 Wk
6, M 6 Wl R R RE PR AL A
4.3 RAEVUAZEEMABERBRE SN

R TR TS AR A5 L) AR TR I 3 AN S
55 P BT 0 A e TR AB M A Y 5 SO0 S 2 TR 2
PUriFE ER TN, AR HTIR R AR ST
Febg e 1 2 1) B3 e B i R X 6 R T e i B8l 0 X
K RIE P RE T S BOER 7.

TG L RS HE A T 5 U i TR 2 P A e
PERI &5 R A 8.

Hrh PSP REE 224 R U0 IN R T I TR0 A
FEPETIN ST R I 8. M 3A 3 n] ket 1 A
AR A ST A TR 22 BT B i 2 42 ) o



1154 H o+ OB % M 2009
*6 AREAMMBREREANMNMBIREREAY
Table 6 Safety factors against slide and overturning along dam base
WL U R A R AL PR FEUE %4 R AL
i B R N 5 AT T L 2 2 - . _ o
B MMAE%?%ﬁHﬂm mwmu%ﬂ?ﬁﬁﬁﬂm I IR TR
ST 92+ g h ﬁf I ;,; ' K Sz - ' "Flj’ e j]" : A (RS}
13 3.624 3.822 8.704 10.352 3.976 4215
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Table 7 Parameters of stability analysis against slide along dam base and deep slide for main dam
Wl c'/kPa )
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L7 1 .
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L b =g = =] st20 % 98 22.29
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Table 8 Safety factors of stability against slide along dam base and deep slide for main dam

st o s b 1A
L AL WS HRECNZ 3 AV S RMELIN 4 G 13 HMBLAL 6

1 SR VIBYIENTESREIbG LY 2335 2.090 2.292
2 —& (L) MIERLUF RS UM RS i R 1T 2.454 2.875 2.453
3 S CF) S LR A S A SR 2L T 3.031 3.805 2.662
4 VRIS AT b B SR JE T 2.520 2.438 2.274
5 TIPS 2 st20 R 22 FS1 T 50 2.130 2.103 2.496
6 —G i ) MR, YIRS A s120 AT LE FSL ) 2.284 2.134 2.562
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Fig. 8 Prediction of stability against deep slide

4.4 T B OFREBLKEE T

"B 2 TR B L TR Ay 00T A5 000 o A AR 3 2565 A6
TULE RO 220, 5 KO NIE RS 220g, T B O
RIGHEAT T 13 A7 R MRS, Lhis 7R gt
M APUBYamEE . JEf i F/AKA R EG I J2 . ki
£ DA S PSR AT T AL RS X TR A N ) 28 TR A 4855
JE Sy it sgm=,

WCHE SR R HORL L, 5G4 AR AL R L 10 4 i »

PSR, BT A 7240 1 s oA AR SR 0 1) 100
Bl WUBHRORIAR 10 mm, BRI EHUR, HUAT
WP 2.16 glem®, 5%,

sz R TR I I I B M0 % 6 B L B
ISR TIN5 1 DL 9, 3 T AN K I LA dp KT
B 19.2, 24.2 cm, 53 5 Pty e 2 Hr Fii 45 5
MM H9hs TR AN BEER T E 1 (P45
SV ISR ey B OB RS A 5 5l £



5581

B HEAL, S, JRRIGE B HE A TR S IR i T 1155

I RAERE 10 of, w] UG H U 4 T B O 28 A58
K TV A6k - T AR A VR 2 L bR R 2 08 - s g
porep KR

Bfi: mm
9 TTHCERAKIBRNAE 6 BKAMBTREEL
Fig. 9 Settlement of dam of Scheme 6 during operation from

geotechnical centrifuge model tests
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Fig. 10 Earth pressure distribution at retaining wall of Scheme 1
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