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Abstract

In order to study the settlement characteristics of high concrete face rockfill dam in cold region,
the mathematical models of the dam deformations versus the water level, the environmental
temperature and the time-effect are proposed. It is concluded that the dam settlement is basically
stable, and the settlement is larger than that of the same type of faced rockfill dams. Meanwhile,
the reason for large settlement variation of the monitoring points inside the dam body is analyzed,
which is mainly related to the change of water temperature in the water pipe.

CEF|F: XM FE X K E il AR A H AR A 7L )], B R TTRE, 2022, 11(1): 1-6.
DOI: 10.12677/hjce.2022.111001


http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2022.111001
https://doi.org/10.12677/hjce.2022.111001
http://www.hanspub.org

HIHA

Keywords

Cold Region, Concrete Face Rockfill Dam, Safety Monitoring, Settlement Characteristics, Statistical
Model Analysis

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

TRE B A CAE ARG R NS R T 2R, RS T % TR A,
Jite 1 SRR R AP N AE DR MR RS . T HE A WU S IR AR TS s BB B e A, IR OG- HE A AR
TERFPERIRF T 512 T ) V2 1 9%3% . Matheson SE[1]40 4T 1 2 NHEA IR GTRERENE , Fa H 300 P 0L st (10
21 HIE 0.05%~0.1%, IUITIT R NI 1) 0.1%~0.2%. Dascal [2]ARFEHLIZ WL BdE, 7T 7 HE A7 158
J& 3 EMIAR TR . A S04SR 31T T 2 X XA A WA (R B, ey B AR H R P A S 4 A
AT TR o A MREE[A]06) € X XA A A SR XS & E-B B S0 AT B 04T, I F IR TS
IR A B 2 5 B S bR U R AT A PR G TH L, ARYE S b s I &5 2R 5 FOME BEA T X B, b 1A BR
TG R A A HNE . A SR 5 M0 5 5 0 7 250 8 X 0074 7K B 3k T AR A L & 38 o A PR 58 Y o
BT T o0, WAL T HER I TR
2. TI2HLR

FEX XA 7K Bt AT B Gk L S 2 e, UHEAT T35 MR ZR Bl 1L X o EL 458 Y FRORAY T TR]
o KRALTRE RS R, RIS . SUKARG R K A 8. THARMEA R K
11050 m, HITHiH: 294.00 m, HITHiEF2 590.00 m, KHU Ry 514.00 m. 539.00 m. 564.00 m (=2 E T 3
%Il . JKPEFEIKA 567.00 m, IEH & /KA 585.00 m, ZKEEREESS 3.88 x 108 m®,  HHuk A AEH] 2 x 140 MW.

3. BRI EHRE

A7 HLTTT 94 0 A0, 7 3 3 A s SR A S o 0, 3 S AR 8 S A 14 4014 2 T £ 7K v A A7
W, PR R I AR AR AR PO B3R 5% ST R ASCHE AT W o
3.1. SMERITURE

RIINBYIEILAGTE T 4 2 MEe, Feit 20 AN AT, I A B AEAAELGI 1555, 739y 514 H5iE 3 4>, 539
LB 54>, 564 i 6 >, WITGEEL NPl 7 4, VERLR 1, SRADRE SKAECCRBC B PN 2 FRGEAT WL -

Table 1. Summary of outer settlement observation points of the dam
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Figure 1. Layout of chord sinking apparatus inside the dam (unit: m)
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Figure 2. Process lines of largest accumulated settlement of outer observation points of top and berms of the dam
[E 2. RKIMERDEKINIRIMRR TR AN = MES 2k

% 2020 4F 11 H 04 H,514 i .539 DhiE.564 i T K B2 5 54 22.60 mm (LD1-3).
103.50 mm (LD2-4). 199.00 mm (LD3-4). 277.90 mm (LD4-4); 2016 {E% 2020 £, LD1-3 4E P2 LK
HAE 1.18~1.48 mm/a Z[A], LD2-4 -V ZAE 0.73~3.80 mm/a ZIf], LD3-4 V-3 iHZAE
4.72~6.90 mm/a 2 [i], LDA4-4 4T IA8 (ki3 % 4 5.68~9.40 mm/a 8], VEW.% 2. H 2016 LK, Hlik

DOI: 10.12677/hjce.2022.111001 3 T ARTHE


https://doi.org/10.12677/hjce.2022.111001

HIHA

B PR R BN, AR T

WURSNEE R B K UTFE Dy 277.90 mm (LD4-4), 295 5 RN 0.26%; 75l 4k 53 v 18] F A A
B, SRLpimirh, HINECR, 514 BiEfR/D, 56 LAaASRK — B, B R IR TR e 22
sk, SRR

Table 2. Summary of annual deformation rates of dam’s outer settlement

3?2, RUSMRTIREF T R R it 3R

- SEIEE (mm) SEAEALIE R (mm/a)

2016 2017 2018 2019 2020 2017 2018 2019 2020
LD1-3 17.32 18.50 19.98 21.35 22.60 1.18 1.48 1.37 1.25
LD2-4 86.36 92.85 98.97 99.70 103.50 6.49 6.12 0.73 3.80
LD3-4 177.18 184.08 189.30 194.28 199.00 6.90 5.22 4.98 4,72
LD4-4 247.78 257.18 264.72 270.40 277.90 9.40 7.54 5.68 7.50
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Figure 3. Process lines of largest accumulated settlement of inner observation points at different altitudes of the dam
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Table 3. Summary of annual deformation rates of dam’s inner settlement
2 3. KMAEIEEHTHRRG TR

- FHE (mm) FRRAHEZE (mm/a)
2014 2015 2016 2017 2018 2015 2016 2017 2018
V1-04  985.32 1010.65 1003.96 1031.61 1049.94 25.33 6.69 27.65 18.33
V2-02 1071.54 1075.52 1081.28 1080.21 1078.73 3.98 5.76 1.07 1.48
V3-03  950.40 991.02 1023.06 1009.63 997.72 40.62 32.04 13.43 11.91
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Table 4. Summary of statistical results of inner deformation model of the dam
4. KIMAFER SRR E)FLERGH%

5 G A5 1lE (mm) 57 h 7 AR NS (mm) F 5 L A5 (%) I 2
R 2 T -7 TR~ SR ¥ ) B R ok B g (mmd)
V1-04 1203.70 1213.69 0.93 0 1112.33 101.36 0 91.65 8.35 0

V2-02  1249.99 1236.41 0.91 72.16 1058.50  105.75 5.84 85.61 8.55 0.006
V3-03 112820 1130.36 0.90 64.06 945.07 121.24 5.67 83.61 10.73 0.007
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Figure 4. Process line of temperature in the reservoir area
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