Fa6% H10M # £ T B ¥ ik Vol.46 No.10
2024 4 10 H Chinese Journal of Geotechnical Engineering Oct. 2024

DOI: 10.11779/CJGE20230644

AR ARMERNRE BT ERINN T RTEERD
A BETIR

BHELL KEL!, BREE, TAES
(1. MRKFIBZEDR G, (L7 M 210029; 2. KRIFKE KIZ 48 S Se =, TLH M 210024; 3. SokAby 8l g w7 f IRt A A,
KEE 300222)

B 2 MR B R R R R IR AR TR S A5 R R K DI RN B, SRAIXSH E-B
FRLAEFAERIIRN R /K XU AR PR, X IUASH S R AN B G REHEAT T =2 IROTBH; BT 1 P At
RS ARIIAR IR LA FISE /A 22 5 oA 1 PR B AR T ST R BB ZE R (SR Al PR AR T 545 R B i 5 1
ZERAROUERANTTI: © “FK” BT RRIVATTRE . ORGSR ARAR /N T E-B B, HJRPRRE Rk B
THEL AN T R AT R 1 . @E-B R T 5345 FR 1 B /K i T BRRE ARG [ 24z 10 “ R K B S
WO [ 8 o A Wi 32 s fiE A2l E-B AR 1] [FI VRS AR Bk 1Y), SRR S PR I AR, 7= A
T I L AiR% s R R P s AR RS K A SRR U A SR, SRR 1B S AR, R

B AR T R AL
KHEIR): VR TINCIL HEAORL: ARBRYL, N TR
FESHES: TU43 XHRFRIRAS: A XEHS: 1000-4548(2024)10-2089-12

EEEN: MhEa984— ), J, WameA, Ml E&PTEN, FENGEE S EaIUCRTmfeR S
HiAREH TAE. E-mail: fu_zhongzhi@yahoo.com.

Influences of constitutive model for rockfill materials on calculated
stress and deformation of concrete-faced dams

FU Zhongzhi' 2, ZHANG Yijiang', CHEN Jinyi', WANG Yongsheng®
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Key Laboratory of Reservoir and Dam Safety, Ministry of Water
Resources, Nanjing 210024, China; 3. China Water Resources Beifang Investigation, Design and Research Co., Ltd., Tianjin
300222, China)

Abstract: Choice of constitutive model for rockfill materials is the most influencing factor that affects the computed stress and
deformation results of concrete-faced dams (CFD). In this study, the Duncan’s E-B (EB) nonlinear elastic model and the
Nanshui (NS) double-yield surface elastoplastic model are used for rockfill materials to simulate the construction and
impounding processes of a typical CFD by using three-dimensional finite element method. The differences in the displacement
and stress of rockfill zones and concrete slabs are compared, and the reasons were analyzed. Two most important differences
are found. First, the displacement quantities such as the dam settlement and slab deflection predicted by the NS model are
smaller than those obtained by the EB model, and this difference can be attributed to the higher minor principal stresses and
therefore higher deformation moduli within rockfill zones by the former. Second, the EB model predicts a tensile zone along the
upstream slope near the bottom of face slabs, while the results by the NS model shows that the slope stresses of face slabs are
completely compressive. The tensile stress predicted by the EB model is due to its isotropic elasticity nature, i.e., the cushion
materials expand along the slope under the huge hydrostatic pressure, leading to a displacement upward towards the dam crest.
The NS model, on the other hand, predicts an additional plastic volume contraction within the upstream rockfill zones due to the

expansion of F yield surface, which completely counteracts the elastic expansion along the slope and results in a downward

displacement of the cushion layer.
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Fig. 2 Finite element meshes of dam
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Table 1 Constitutive model parameters of damming rockfill materials

" pl oo/ Agp/ cd/
Mk (g-cm’) ) ) Re k n kv m % nd Rd
AR A 2.20 54.3 9.8 0.61 1230 0.26 611 0.12 0.28 0.77 0.55
AR B 2.20 52.3 8.0 0.61 892 0.33 351 0.27 0.52 0.59 0.57
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Fig. 3 Contours of displacements and stresses of rockfill zones predicted by E£-B model
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Fig. 4 Contours of displacements and stresses of rockfill zones predicted by Nanshui model
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predictions by two models
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Fig. 8 Contours of displacements and stresses of concrete slabs predicted by £-B model
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Fig. 9 Contours of displacements and stresses of concrete slabs predicted by Nanshui model
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Fig. 10 Contours of impounding-induced displacements of cushion layer predicted by £-B model
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Fig. 11 Contours of impounding-induced displacements of cushion layer predicted by Nanshui model
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Fig. 12 Contours of impounding-induced displacements of rockfill zones predicted by £-B model
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Fig. 13 Contours of impounding-induced displacements of rockfill zones predicted by Nanshui model
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Fig. 15 Slope strain increments by two models
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Fig. 16 Loading zones in impounding by E-B model
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Fig. 17 F1 loading zones in impounding by Nanshui model
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