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ABSTRACT

Abstract

The integrated application of methmatics and mechanics theory, dam engineering the-
ory and dam comprehensive safety evaluation theory were introduced to systematically eval-
uate and research the concrete dam performance evolution under the influence of water-
seepage diseases by adopting numerical simulation, indoor and field test and field data anal-
ysis method with multi-scales method. The main research contents were as follows:

(1) The micro-scale structural characteristics of concrete material were investigated by
introducing the hydration model HYMOSTRUC 3D. Based on the frozen damage mechanism
of the concrete material, the composite model of hydrostatic pressure and crystallization pres-
sure was adopted to research the micro-mechanical concrete mechanical evolution properties;
based on the corrosion degradation mechanism of the concrete under the corrosive environ-
ment, the calcium precipitation dissolution model of the cement-based material was estab-
lished. By integrating with stochastic solution algorithm, the micro mechanical degradation
characteristics of the concrete material was studied.

(2) By adopting the multi-scale perturbation technique, the multiscale mechanics prob-
lem of hydraulic concrete was transformed into solution problem of multiscale homogeniza-
tion combination equation and the multiscale mechanical progressive model was thus es-
tablished; based on the micro mechanical characteristics of the concrete material under the
effects of freezing and thawing and corrosion, the multi-scale damage theory of concrete ma-
terial was established by synthesizing continuum damage mechanics theory and multi-scale
energy integral method, which could successfully realize the multi-scale mechanical proper-
ties transmission of concrete material in cold region under the effect of typical water-seepage

diseases.

Keywords: cold region; concrete dam; service ability; water-seepage diseases; multiscale

analysis
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Figure 1.1.1 The average field environmental freezing and thawing times in China
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Figure 1.2.2 The electron microscope scanning diagram of Portland cement Particle
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BT 1991 AE4R M PY ) 2% K2E MR L0 2= (Microlab) 58 A 51 1 FF & Fl 56 3%
BT T B AR /KR AL BB 7376 - HYMOSTRUC 3D 2 AT PALE &
F KRtk s KR RST 011 BB AR LA SRR F2dm 5544055
FARZHC K IE KA R 520, 2 AE 4 A 1R LK AAR AL iR Ry R Ge FH 4T 7K e
IKAAREL TR B SO A A AR R S R P
1.2.2.1 HYMOSTRUC 3D 3 A KL 0

Jeil /@ HYMOSTRUC 3D #i8EAKAL BT, JoMliik S, Kooh puERKje ks
oA KR Bk Je Bk PSD Pese .« BEF Rosin-Rammler 7778, FERR /K R AURL
PSD A AR A:

n

Gr)=1—e" (1.2.1)

A, @ (um) SAZKPRBIRLRSE S b Kn WG HEL



HE AR
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Blaine {E°# 380m2/kg.
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Table 1.2.1 Chemical composition table of Poland special cement

’ﬁﬂc% CaO SlOz A1203 F6203 KQO NaQO SO3 MgO T102 MH304 P205

AL (%) 644 2036  4.96 317 064 0.14 257 209 035 0.14 0.18

* 122 YRR IET WALRR Sy

Table 1.2.2 Mineral composition of Poland special cement

URY/)%N CsS C,S C;A C4AF

HA (%) 65.83 14.76 7.64 9.15







2% 3k

%75 3CHk

(1] B0 —. B PRk RN 4 B S RAL S5 R i [l 7K ], 2008, 2008(20):3-4.
(2] B, R, HEKR, 4. JRME T VR R PRSE X R SR TE A ). HiTLoRsf 24 TA2H, 2012(4):80-87.
[3] Press D U. Simulation of hydration and formation of structure in hardening cement-based materials. Ph.d Thesis Ed.tu

Delft, 1991, 02(7):516-519.
[4] BRHEE, Erik S, M, . JKYRIFRMOUL A4 Wr R R i R ) — BRI, TR =41k, 2010, 038(009):1658-1664.






Hogf

o

SR SR - -
i BRI hhuthesis 74 118 SCHEAR I 1] o






5%

B 5

TAEA

WiEE LI HEZ RO ETERR
[1] author’s name, Anyonel, Anyone2, etal. Article’s title. Journal’s title ,2016,2016(12):1-
10. (SCI)

2] TEAMEA, 55 AEESE. B304 ], W74, 2520 .(ED)

HoEE =S 5 Rm R

[11 EXRERPEESEETH: EE4F8 ABCD (s XXXXXXXX)
2] ERAKPEESH FHH: E44F abed (45 YYYYYYYY)
BiEtE T2 e R E S K/

[1] 2013.06 3 “URFABITLE" HRFRT
[2] 201612 BT LR F S 4



	国家图书馆封面
	中文信息封面
	英文信息封面
	原创性声明
	前言
	摘要
	Abstract
	主要符号对照表
	目录
	第一章  样本章
	1.1 研究的目的和意义
	1.2 坝体混凝土材料微观结构特性表征

	参考文献
	致谢
	附录

