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Abstract

The stability of rockfill concrete dam is one of the important factors to ensure the safe operation
of the dam during construction. The instability of rockfill concrete dam may cause the dam to be
damaged by the influence of temperature gradient, which will lead to serious disasters, resulting
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in casualties and property losses. Therefore, it is of great significance to ensure the stability of rockfill
dam construction period for ensuring the safety of people’s lives and property and maintaining
social stability. The finite element ANSYS is used to model the dam body. Taking the sand dam project
of Zhen’an Pumped Storage Power Station in Shaanxi Province as an example, a two-dimensional fi-
nite element analysis model of dam and concrete pouring is established, so as to compare and
study the temperature and variation law of rockfill concrete dam, which is affected by external
temperature, initial temperature conditions and boundary conditions, hydration heat simulation,
temperature load application, concrete elastic modulus change and creep model treatment. It is of
great significance to verify the temperature variation law and ANSYS numerical simulation for the
study of the stability of rockfill concrete dam during construction.
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Figure 1. Model unit division
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Figure 3. Temperature boundary condition
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Figure 4. Dam foundation heat transfer 200 d temperature cloud map
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Figure 5. One warehouse pouring 20 d temperature cloud map
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Figure 6. Three warehouse pouring 20 d temperature cloud map
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Figure 7. Five warehouse pouring 20 d temperature cloud map
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Figure 8. 400 d temperature cloud chart
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Figure 9. 600 d temperature cloud chart
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Figure 10. A warehouse displacement distribution map
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Figure 12. Five warehouse displacement distribution map
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Figure 13. Temperature curve of each warehouse
E 13. HERAEZE

5. &hig

1) £ ANSYS Hoff, I SEAT TR AE VAR (A, R S 815 5 (APDL) BAUK T
BAE, SERCHREE TR T, 7R 7 HEA TR B A PR THE SR AR R, i B A R BRI
NEHEA R LI S, HEA S e BIERITAR, 5 ke BN 4 .

2) 7M1 T ANSYS H—SSIASIR LA N S A T RE . THE TR AR A, SRR A R AR
R

3) *HEBELAIMHEAT ANSYS A IRTTHUE 4T, BB RS EOF L UAER, & PR
LA AL, PR AR RE, A3 7 i TR SR RIR B A, SRR, HEAREE L
75 3 BRI, R LB O A S A S DUR AR AL e, AR R AE R T R, 2B
AP A S g, T YR - A U B A A S PRI P PR B AR I g, LR A TR R I SR A
HD AR T, JE SRl P R T R A U R RS IR LN T

4) Beik b, WORRHEAREE L AGR AR LU B SR I BOS R U R IMEA IR B -5 SCC
NG EE R, 55 —FrBONR G S EHEAREE L S SCC L RHR TR, 28 =Fr BOy BRI B 1)
I te T RIS R

5) G SRAETCH T8 T AT HE AR L AR, AN HOKACTR T I ZER, R AT R it A7 HE
AL R T I, WOV A 4, T A A A5 BN A T PR AN S5 R e il T/ N HE A R e - 2R
BRI RE

&5k

[ KA. KARBUREE RN )5 I HIM]. Jbat: SRR R R, 2012,

[21 BXEAR, fRHaAs, BXE, 25 MR VR EE - O WU RN 10 B AT SRR A AT (3], KRR S K IR
R, 2024, 35(2): 167-173+182.

DOI: 10.12677/hjce.2024.138174 1619 (0 N


https://doi.org/10.12677/hjce.2024.138174

it 558

(3]

(4]
(5]
(6]
(7]

(8]

(9]
[10]

BT, BPRHIE, 28T, & RIUREE - R AR IR 4 0 T R AR A 5 [3]. /K K 4R, 2020, 39(8):
46-54.

B, KA, ROGOHE, S TREE L T BOBOR 75 HE A TRAEE LI R A 3], KRR S &, 2020(1): 129-132.
TEE, AR, BRMEE. ERTEA Y IUEIRES RS RG] K1k B4R, 2013, 32(6): 190-197.
MRt B PG /K B A TR e B S B R 4% R BE AR BE B 3], /KRR, 2023(2): 67-70.

Zhang, X., Liu, Q., Zhang, X., Li, Y. and Wang, X. (2018) A Study on Adiabatic Temperature Rise Test and Temper-
ature Stress Simulation of Rock-Fill Concrete. Mathematical Problems in Engineering, 2018, 1-12.
https://doi.org/10.1155/2018/3964926

TR/NEE, MU, EIGER. KIB A TR L I B KT LAV ). TER R (B AREEERR), 2022,
62(9): 1375-1387.

REW, PR, WSRT, & RemEINE S i A B Ul 5 S, KR FLAER, 2021, 40(6): 160-168.

MRie b, 2206, BRA740, 25, FhyK S BE d b £2 v IUHE A TR Bt iR B N 1 BT S 4 M AL 78 L[], Bk v 7K R,
2022(11): 154-156.

DOI: 10.12677/hjce.2024.138174 1620 TARTH


https://doi.org/10.12677/hjce.2024.138174
https://doi.org/10.1155/2018/3964926

	基于有限元堆石混凝土坝温度仿真模拟分析
	摘  要
	关键词
	Temperature Simulation and Modeling Analysis of Rockfill Concrete Dams Based on Finite Element 
	Abstract
	Keywords
	1. 引言
	2. 混凝土坝温度与应力之间的关系
	2.1. 抗裂特性 
	2.2. 徐变度 
	2.3. 施工方法的影响

	3. 堆石混凝土温度场计算原理
	4. 有限元分析模型建立
	4.1. 混凝土瞬态温度ANSYS软件模拟关键技术
	4.2. 模拟堆石混凝土参数
	4.3. 初始条件和边界条件
	4.4. 计算过程及边界条件设定
	4.5. 模拟温度云图结果
	4.6. 模拟位移云图结果
	4.7. 提取温度数据结果

	5. 结论
	参考文献

