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Statistical model for horizontal displacement monitoring of concrete faced rockfill dam
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(1. China Three Gorges Corporation, Beijing 100038, China;
2. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China)

Abstract: In view of the lack of considering the temperature component in the statistical analysis of the horizontal displacement of the
concrete faced rockfill dam (CFRD) , the water pressure component is derived from the Boussinesq solution and it has been proved that
the horizontal displacement in the typical section of the dam is directly proportional to the reservoir water level. The expression of the
aging component is derived based on the Merchant rheological model, the aging relationship of the periodic non-monotonic increase of
rock fill is established and the temperature component is added by the form of measured temperature. Thereafter, a modified hydrostatic
thermal time (MHTT) model is proposed as the statistical model of internal horizontal displacement of CFRDs. The results of a case
study show that the MHTT model has not only a better data interpretation ability than the HTT model and HT-JU model, but also a
strong ability to interpret the physical mechanism of horizontal displacement of CFRDs.
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MHTT A5 BLGEXT RGN B R AME T, YR8 v MHTT BB 4 U s RMSE Y54 5/ A7 B 1)
BRI RE ST o (EAEMIRER | A [R] A0 50T Xof 7 4 e A B AN [], MHTT A58 BN A EX4-3 0 ni R B 14k
e AE EX5-3 EX54 M5 HT-JU RBUH TS X — S 9 5R S bR 22 1545 l/n ORI 25 PR 35— 2, R
EX5-3 [EX54 I 7EUA P (4 AR X0 B AF & HT-JU A58 o - (A B 406 1) (BGRE 2% 1F 1Y P38 4 i 2
MAE /s BRI A 4 X5 22 1P 2 {1, AR VB RS HOR B . MAE {ELHS 067 3 78 H MHTT A5
PN R A RS A A 0 B8 1) MAE Y32 fie/ )y, 6B MHTT AR RS A
LR AT HIEA R bR, i 2 MHTT AR AR R i 7RI ZRAE Th AR 25 R i 25 \RMSE Fl MAE #8525z /)y
) HL 22 B, U] MHTT ASERS7E I ZRAR v St B R RE 0 02 3 BB v e DAY, I 008 50 - e 8 1 A S
A KRR B AL
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3 £ iE %6 34 RERENTNEROREREE,
HARRE FHHEITIRE
ATCHEEN 1Y % TR R A i i MHTT A5 Table 6 Residual standard deviations of three
B AR —E RS [ BH T T AR HE AT K S A prediction models for each horizontal
1004 3 g o AL JAH Lt TE4E HTT BEAL I displacement measurement
HT-JU BEAY ) MHTT 455 5 58 % 57 0 o 4 b % 5% ZhRME2/mm
WE DA AN G PRAR R, T AR S SR 2 W NP IR
FE  MHTT A5 7Y fif B A (19 RE 1AL F HTT HIT  HT-JU MHTT  HIT  HT-JU MHIT
FEERUFN HT-JU AR X6 1o AR HE A7 3K SE A7 7% EX42 0.851 0.960 0.764 1.082 0.789 0.998
5. N
ZAE AP A bR, ARG, METT EX54  0.872 0.784 0.642 0.875 0.867 0.949
BEFUXT EX4-2  EX4-3 I 55 45 AH X v 1 1 1977 592 (RMSE) /mm
I AR EXS-3 F1 EXS-4 il &5 f HT-JU 8 Y HERS st 4
R TS AT R I RE T, X S AR Y HTT ~ HT-JU MHTT  HTT  HT-JU MHTT
EHEEA EF, HT-JU BRI g T EX42 0.844 0.952 0.758 1.037 1.414 1.016
BEEZ0 552  (5 11K 19 EX5-3 Fl EXS4 EX43 0.848 0.908 0.704 0.757 1.252  0.600
BRI, MITT BORIGE I TAB M 0% o o oan oo 10 0.0
i KA EX4-2 F1 EX4-3 90 &, 7E LU PRI (MAE) /mm
MYBFFE T, MHTT A5 BY 75 22 39F — 20 2% J ) A W PIZisE M8
AR IR, L ST Y SR B SE A 1 HIT  HTJU MHTT  HIT  HTJU  MHIT
TR S Hr P B A EX42 0.618 0.705 0.600 0.924 1.241 0.756
EX43  0.670 0.693 0.577 0.696 1.036 0.522
S 30k EX53 0.728 0.622 0.525 0.760 1.033 0.652

EX54 0.680 0.617 0.499 0.827 0.841 0.743
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