chERE: HARRE

2026 &f 56 % 7 Hi: 1688 ~ 1696

ChERE ) Atk

SCIENTIA SINICA Technologica

1o {Ee L T ARG AR FE R

IVASE Y e

ERTLEFH KB LEMBF R T

techcn.scichina.com SCIENCE CHINA PRESS

CrossMark

& click for updates

1,2 Jpaa ¥ 2 32 X 3 1 2
Fas'? pm hiER, 2, TR A

1. MEVLIEVE BRI AN HARTE AL AL ) A BR A A, 65T 100080
2. FEKFIK BB TR, 65 100038

3. [ R AR A AR B B T B PR A R, BB 610072
* E-mail: xu_y@cyj.cn

Wk 1 393: 2025-12-29; 452 H #]: 2026-04-16; W28 Ji % 3% H #: 2026-07-10
I AR KRR QIH5H (i 5 2025-06)FI T 25658 (] 1) 1 300000 H “SE L5 R0 R 45 iR 5 % &0 R R Bl

e AERAWER250 mBARFEHRELEFEGNRERRE HE LR RS RELTHOET I, AT

200 MR EEF B LEHOEE NEAREHFEANEHATT HW, BET H—FEREBRERALL . EAEW K
KA A B IR AT BN 7 ok, IR AIUR R T B R 45 & B R B & o 2R, 42 B AR TV 5 2 18 25
BN AREHEERAZ AN, XPREAEGEREEGWRAL BT RARMGHF ERTES . AELEA=
MEMMAZEAERANEREUEG S A RN ERIEAEN. AAREREELERERANEHEER

B AR B B AR e T2 A4 4 B BT R
KT
W5 2 & WA

1 5%

BUACTR B - T ARCHE A 30U T ATt L 9 55— B B B
CookeF NF H 25 B 7 ik ke &, fEHET 1
KH/NALE RS, BRI RS R, ISR A
AR 7K B REMA R R 25, Rp  A R 22200 m
PoJe, RHIZI 7k (it B G A 207 v R A0 o A oA
A HNE A £ AR TR BT AR
2 TR OSBRI L 25, RIS it T
T UG SRR AN SRR I L 5 v A AR TR R A AR

REELEACER I, BV E XM HE, @REOT, EEX, ERH, EeBE e HaRReEL, s@mENE

TSI, R IRIUE  CdE \ B i BRI ASTE
PERIRT B, SO TREAKATEE . =R 5E. JR1, AR
Tt AR T U B3 5 VK 28 52457 58 1) A — 24 ey T AR
TREFRGERAME R, & EEIH BRI EA
KA.

B i 2 2 O R X AT R 4 T I A A T AR
YURBUT R FrRBORRR A, 38 0 T i s
A AR TR B B2 N B8 =B B R AR T Wi e T FEL S A
HEI, FURE S5 LA RS AT B 1 BERRAE™, H i
FEGRSAT SR SE B A T, I AR v 7

SIS Fied, MR, RAT, 4. EIRRE TR WU T B RIS REXT R IE 9T I R B RES:: SR BLSE, 2026, 56: 1688-1696
JiaJ S, XuY, XuZP,etal. New thinking on deformation and failure mechanisms and corresponding measures of high concrete face rockfill dam (in
Chinese). Sci Sin Tech, 2026, 56: 1688-1696, doi: 10.1360/SST-2025-0449

©2026 (HEMFE) FiEH

www.scichina.com


https://doi.org/10.1360/SST-2025-0449
http://www.scichina.com
http://techcn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SST-2025-0449&amp;domain=pdf&amp;date_stamp=2026-06-29

hEBNE: AR 2026 4E 56 % 7

oRVUNE TS5 A, ARCC A R EE . R
EFFIRROR, KIEAT RAF, VLRI

seAh, BEAE R E PO . PEAL R R K B TR
RIS ] 3 A 7 AR ks 78 5 /2 51 K
M TREREH R . 4R a2 R AR Y
SREZAR, FUIUHANISAT IR A ST R A T
PR WUAASTE IO R, 5175 R W& AR 452 45
Iz m R XIS R SRR, A o R AR R AT T 5
KAEBNERR, #— DRI 2 e, ERK
BRI, IS IR AT 18 2 2 (KRS & TS A,
WUHEAS T 2 AR A I DN AR T S5 80 4 v, T34
af B ) IR IR PR N ) S5 TR, 2 AR R
BN, EIZRIEE TR A N R 2., MONAR L
i Jm BRI 4 @ v 5 K IE AT AR 1 (0 R B i 20
FEES

FURE 253 mfg R BRI AR AL S 222 (R 30 v
247 R R T ARCIUR RS VR J5 74 75 J= b e T AR 3L

F 1 BRSNS R L AR A IUE T 5B S 50
Table 1

SEE R AR TRE, T S ™R A TR B2 B
FrISBOAEPRR, 75 AR AT T ) S Al SR
(IR T AN AT W R SERS AR A3 ). Dt — 2B 5 38 IR
HEAT IS =B BB BAR MIBOR, S0 M (R e 2 e v
TR A 22 Al B, AR SCHR Y 1 B A AR T P A 7
FEARTE O B & A b, 3R 7T TR
2 RE JUPRTHT (R4 e K 22 8 L 1 8 it

2 EREE LGS AR A S
BLERER

TRt AR HE A IR S 1R P KR S e =
TR Z, AT S R ARSI R, Kk
U AZ T AN S AH 2. 2 8400, AT AT FE e R & W, 344
{0 5 T B 52 20 9 O 3 DX RHAR T AR B i,
T U HE A ARk AR T AR R U BN o U A7 B A ) U,
(RIS, LA L3R e KT 7 Bty WY S 18, I 2

Statistical data of some high concrete face rockfill dams at home and abroad
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Figure 1 (Color online) Empirical chart of rockfill deformation
modulus.
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Figure 2 (Color online) Comparison of predicted and measured
deformations of the concrete-faced rockfill dam in the lower reservoir
of Xilongchi Pumped Storage Power Station.
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Figure 3 Deformation development process after the completion of
filling of the Bastyan concrete face dam in Australia.
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Figure 4 (Color online) Comparison of prediction effects between
traditional models and a new model considering the initial storage factor
for settlement prediction of rockfill body in the Monkey Rock Face Slab
Dam.
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Figure 5 (Color online) Stiffened zone of cemented sand and gravel downstream of riverbed high toe wall for Dashixia Concrete Face Rockfill Dam.
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Figure 6 (Color online) Stiffened zone of cemented sand and gravel at
right bank slope of Dashixia Concrete Face Rockfill Dam.
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New thinking on deformation and failure mechanisms and
corresponding measures of high concrete face rockfill dam

JIA JinSheng'’, XU Yao', XU ZePing’, DOU XiangXian’, CHEN ZiYu' & XING Shuai’

: Yajiang Clean Energy Science and Technology Research (Beijing) Corporation Limited, Beijing 100080, China
* China Academy of Water Resources and Hydropower Research, Beijing 100038, China
* China Power Construction Corporation Chengdu Survey and Design Institute Co., Ltd., Chengdu 610072, China

To improve the safety of constructing 250 m-level ultra-high concrete face rockfill dams (CFRDs) and high CFRDs on ultra-deep
cover layers, this paper first explores the deformation and failure mechanisms of already built 200 m-level CFRDs. Based on this
analysis, a dam deformation prediction method is proposed, considering rock fill compaction, water storage deformation, and long-
term rheology. From the concept of comprehensive dam deformation prediction and coordination, a dual control criterion for both
dam deformation and deformation coordination is introduced. Additionally, the paper proposes three further countermeasures: using
cementitious materials to enlarge mold areas and reduce deformation, employing ultra-high strength and toughness concrete to
increase crack resistance and extrusion failure resilience of the face slab, and using high-strength flexible anti-seepage composite
board to strengthen the water stop structure to handle significant three-dimensional displacement and high water pressure.

concrete face rockfill dam, deformation and deformation coordination, extrusion failure, bonding material
expansion zone, deformation prediction, ultra-high strength and ultra-high toughness face concrete, high-strength
flexible anti-seepage composite board
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