25'5’022 i g’ e TRF 5 HES TR AR Vol. 22 No. 6

H Journal of Water Resources and Architectural Engineering Dec. ,2024

DOI:10.3969/j. issn. 1672 —1144.2024. 06. 002

7 % 1 R RO 35 o A DU B R 5B B T U1 77 VR

AR, TR, H AL LR
(1. Mty Vb I LKk I AT B 7, DI R 610041 5
2. KYT/KRZ K ITRABE, 146 #iX 430010)

B OE: TR RRITHM ANSYS SF- & R I APDL i 5 5 SR il X8 1 - 7k E-B BRI
PP, ] HEATINEE R TR, I ek LR (1 6 E AR P 1) LE A, 7 B b X A K F
oS HEAT IR B HEA T = AR LA AL A BROT A, D016 Rl T T B 25 2R 3R W 7 A FROT
BAFF-6 EUEFTR -5k E-B A BRI ) “ YT A I AT AT 19 5 S0 HL b B BERHRR X R 1 52 ) IR 5
MAAR R 5 AN [R) R A ol A0 V55 J3E 0T B 10 3 PRS2 MR RS, L7 TR A P2 R 143 8 o, B 8 Al 36 T e KL B2 7 %
(ELZE Wi/ , T 3L T8 PR32 107 g D) B2 B STE 0ol NI 3 R B 34, £33 IR AR T (7 0 RBEUR DX B 28 D 1 oA
B AR PSR TR Wi , (RIS 1.8 m~2.0 m, %75 Wi PR , BRAfa (i

SRR Lo SR AT 05 VURL G s XS4 — 5K BB AR s 7 FROC s B (e AL

FE S TU43 XEEERIRAD: A NXEHS: 1672—1144 (2024 ) 06—0009—06

Optimal Selection of Dam Foundation Gallery Section for Core Rockfill
Dam Considering the Characteristics of the Rock Mass and Soil

ZHENG Shunxiang' , GONG Yagqi®, GAO Quanyi' , XIE Zhigiang’
(1. Huadian Jinsha River Upstream Hydropower Development Co. ,Lid. , Chengdu , Sichuan 610041, China;
2. Changjiang River Scientific Research Institute, Wuhan, Hubei 430010, China)

Abstract: A parameterized control Duncan Zhang E—-B model calculation program module is developed using APDL
language based on the large-scale finite element software ANSYS platform, and calculation process of the rockfill dam
also is designed, the reliability of the program is verified by the numerical example. The three-dimensional linear and
nonlinear finite element analysis on the foundation gallery of a core rockfill dam under construction are completed to op-
timize the gallery section type and dimension. The research results show that secondary development of the Duncan
Zhang E—B constitutive model on large-scale finite element software platforms is feasible and the material properties of
the surrounding rock mass and soil have a significant impact on the stress state of the foundation gallery. The influence
of different thicknesses of bottom lining on the stress of the gallery has compared. The results show that the characteris-
tics of the surrounding rock mass and soil have a significant impact on the stress state of the corridor; as the thickness
of the bottom plate increased, the maximum tensile stress value on the surface of the gallery bottom plate gradually de-
creased, while the tensile stress on the inner side of the arch showed a trend of first decreasing and then increasing.
Considering the deformation, stress, failure zone and economy of the gallery, it is recommended to use a city gate
shaped cross-section with a bottom plate thickness of 1.8 m ~2.0 m. This method has strong universality, easy opera-
tion, and can provide reference for other similar engineering constructions.

Keywords: core rockfill dam, foundation gallery; Duncan-Zhang E—B model; FEM ; numerical simulation
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