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Abstract: Deformation monitoring data can reflect the service behavior of ultra-high arch dams directly,
they contain abundant spatio-temporal information and evolution law, which is of great significance to the
long-term stability of the project. However, the multi-source and multi-dimensional deformation monito-
ring data are often affected by the monitoring instrument itself and other external factors, which will cause
interference to the following data analysis. Regarding to the missing data in dam deformation monitoring
sequence, the target monitoring sites with strong correlation were obtained based on the spatial correlation
of monitoring site deformation calculated by Apriori association rule, and then the deformation monitoring
data were adopted as the input samples to fill in the gaps in deformation monitoring sequence of the target
monitoring sites using Bayesian optimized XGBoost regression model. The case study of Jinping ultra-high
arch dam shows that this method can fill in the deformation monitoring gaps efficiently and accurately, so
it is applicable to the filling of missing deformation data of similar dam projects.
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2 {PL11-2 PL11-4 .P19-3} 31/62 42.518
3 {PL11-2 . PL114 PL9-3 PL13-3| 49/68 42.493
4 {PL11-2 .PL11-4 PL9-3 .PL13-3 PL13-2| 13/44 42.494
5 {PL11-2 PL11-4 P19-3 PL13-3 PL13-2 PL134} 17/100 42.478
6 {PL11-2 PL11-4 P19-3 PL13-3.PL13-2 . PL134 P19-2} 15/38 42.479
7 {PL11-2.PL114 PL9-3 PL13-3.PL13-2 . PL13-4 PL9-2 PL9-4} 13/66 42.462
8 { P1L9-2 PLO94 | 15/50 42.820

¢ 4 WL, 245k FH 5 SC I o5, PLI1-2 (PL11-
4 VER2f I REACET  EAME 5 B R (42. 540) f R
FEAT, RIRS BE S o BRILLASS SR HAth Ay 5t S )
SN SEANN A, o BERS BT A g R 3B A5 2,
[PL11-2 PL11-4 PL9-3}|.{PL11-2 PL11-4 PL9-3.
PLI3-3 | % {HFHERE M, M2 F ) BEACH H B0
AR SIS AT, 25 5 SRS RURG B 7 A R [ AR B 1Y
FRA, 5 M SEAMAE FORE L , W42 2T REA R 5 B dwil
SOCHRRE BeIRAY PL9-2 Il PLO- 4 ) ki i, A5 7Y f1Y
A R 42. 820, S Al T 25 fe R Ol o L AE
SR FH 2 [B) R3O R UM A 22 i A 7 IR 3
RA UL

25 T ORTR R s, PL11-3 A4 %5090 5

RIS R LR, A WLAS SR 4 DU 1k XG-
Boost 503k A BUKMITE B0 TAE LR (B 7 1%

x5 RAXREAEIBIRNA PLI-3 $iBE K
HIE AN R EE B mm
BRI KRAMERGE RIS XGBoost #i{H
42.540 42.443 42.480 42.535

RIS HE ML 22 B B s, 23 th B2 A
Bz Bk, 53 A0, T A SRR IR e A A R R R
M, W 0 RSt b o o A R IR R B A S, DRHR
ARTCR 97 1%, M5 SC R k4 PL11-2 [ PL11-4
Xt FARI AL PLIL-3 7775 (19 22 BU%E 2225 sl {1 A7
Bk, ZR L 6.
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#®6 ET GP-XGBoost Byl s PL11-3 Z{EEAMNER

H 10 AR /mm BN mm
2016-03-24 25.73 25.731
2016-03-25 25.53 25.532
2016-03-26 25.24 25.246
2016-08-21 32.32 32.325
2016-08-22 31.83 31. 831
2016-08-23 31.52 31.524
2016-08-24 31.30 31.306
2016-08-25 31.07 31.073
2016-08-26 30.84 30. 845
2017-06-21 17.78 17.781
2017-06-22 18.54 18.544
2017-06-23 19.27 19.278
2017-06-24 20.08 20. 080
2019-12-21 43.07 43.072
2019-12-22 43.17 43.176
2019-12-23 43.28 43,284
2019-12-24 43.35 43.354
2019-12-25 43.38 43,381

5 4 &

BEXH R GE BRI I (E AR S A 2, i
PRSPV iabs M E Al ke s UL S S
AR S, LA S St M) FHAIG A B [T DR 80 47 5l
PG, LB T DI 25 g BE S5 OB 42 i ML 7
> FEER T BOGHRR IR YA IE it 2 B3l 1) i 2
RHERD , S R 22 2 M P 0 RS R PP
TAESRAE AT SRR, TR AR

(1) % A5 I A 18] 9 25 AL AR L 6 &, 51 k25 ]
SRIGHN , 5T Apriori FEEAZHE T F AR LA 2R3
0 5 W DM A8 7 A s TR A b B SRR, #2 IR S H
il s A ] 20 S HE BEHE R 4R D3 5 BRI
SRR E w5 A A5, RHRC T PME ORI 9 5 SIS B

(2) 455 3 T i i 2 A DL S e AR SR A Ak
XGBoost LRI ) HEEZH, B e 1 e ARy [l A AL,
AR 58 SCTHR I A5 B 2 15 L, 1 XGBoost 553 i
SR TR A [ U 803000 A g % E A 0 e ) 2 ke 00 41
PEATHCRD , R R 30 5L 1 A A M 0 Kk o A ik A
KPR T HE DN B S Bk SR, e 2 o3
B TARSRAE T A ) Rt 2

(3) LAHR B — K By sl g HE0 PLLL-3 0 A5

191, ATAFR SR IR 5 Ay 2 > REAC I, SFOAME S
BRIAE IR A , 25 T REAS R H BT A B AR S
SIS, 2 SO TRG JBE 7 A AN [ R 2 ) e AR, 22 T 6
TE TR P 25 ] SR H AR I L P 2
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