FalE F3W
2019 4E 3 A

= =+ I

Chinese Journal of Geotechnical Engineering

R

1

Vol. 41 No.3

Mar. 2019

DOI: 10.11779/CJGE201903006

LM T R B U S R R 5

x| i, BB

(REERFKF TR H S e E K E AR E, KE 300354)

1 . B R SbR LR HEA ISR DRI, R T B A TR O B AT 1L ) T A R A BB A S
Midiike Boe, BETHCAHE THARMG RS 7 RIMEE A B MR E ST . JLR, B ik, g7 3k
JESEFR &5 1S8R SR DA 56 /A, TSI KT EAL B AR 240 2= G 1. AUkt b, @i e e of
Ry ERTAERRIGT BRSO AR . 55, RARAAE RIOBAISTIL T OB HE AR )28 T B A,
HR ARG A PR TR S T OB K AT BE /K 7 B3 240 TRNASTAL . T804 B S 712 77 2 T DA BE A b S oK 10 s
TR, e TR 7R # R T RIS bRt T IR ) % S8 s A 2 e,
SR T ARG TR R 4 DXAR [RIURE 77 27 2 3500 5 S0 T SR0RS B AN J2 1) B o

KHEIR): OREMEAIL BUE T SRS RBAIE: FRAMRIG: OnEEE R

FESES: TV64l XEAFRINED: A XEHRS: 1000 - 4548(2019)03 - 0448 - 09

EERN: XNREA974- ), B, #HI%, HEESH, EZNFKRKE TREE A T KW TR S 574
AT 7L . E-mail: liudh@tju.edu.cn.

Refined numerical simulation of structural behaviors for high core wall
rockfill dams based on construction digitization

LIU Dong-hai, CHEN Hui
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300354, China)

Abstract: In order to consider the impact of actual construction quality on the structural behaviors for high core wall rockfill
dams, a refined numerical simulation method for analyzing the structural behaviors of rockfill dams based on construction
digitization is proposed. Firstly, the construction quality at any location of the dam is estimated by utilizing the construction
digitization technologies. Secondly, the regression models between dam compaction quality and the model parameters are
established using the samples of laboratory tests. Then the spatial estimation of model parameters at any dam location is
achieved. On this basis, these parameters of each element are assigned by program development. Finally, the refined finite
element simulation is proposed for analyzing the stress and deformation of high core wall rockfill dams. And the refined
extended-finite-element simulation is presented for predicting the potential hydraulic fractures of high core wall. The calculated
results show that the proposed method represents the structural behaviors more objectively and accurately, and it fully considers
the spatial differences in mechanical model parameters resulting from the spatial difference in actual construction quality, thus
representing an improvement in accuracy from the conventional methods which typically assign the same parameter values to
the elements of the same dam zone.
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Fig. 1 Schematic diagram of construction digitization technologies
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element analysis
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Table 2 Comparison between calculated results and measured data

TSR ST RBAIRE VTR RS AURERAE BT AL
M/m  /em  fME/em BME/em SHRZEE/Y% SHREZEE Y%

604 85.7 116.0 121.0 354 41.2
652  240.0 2682 289.0 11.8 20.4
670  283.8 295.1 3433 4.0 21.0
690  308.6 330.1 372.3 7.0 20.6
717 3162  348.0 396.2 10.1 253
736 355.0 341.7 378.4 -3.7 6.6
782 2095 204.8 229.4 2.2 9.5
800 141.0  72.0 76.0 —48.9 —46.1
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Fig. 11 Contours of horizontal displacement by refined finite
element analysis
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Fig. 12 Contours of stress by refined finite element analysis
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analysis
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