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Abstract: Aiming at the difficulty of the traditional monitoring methods for internal settlement of rock-fill dams to meet the
technical requirements for monitoring the internal settlement of high rock-fill dams and the deficiencies in the existing
monitoring methods, a method is proposed for measuring the internal settlement of high rock-fill dams based on the pipeline
measuring robot. Firstly, the principle for measuring the internal settlement of the high rockfill dams based on the pipeline
measuring robot and the composition and deployment method of the monitoring system are introduced. Then, the accuracy of
the elevation measurement of the pipeline robot is verified through the model tests, and finally, it is successfully applied to
Lianghekou Dam. The elevation check results show that the accuracy of the elevation measurement using the pipeline
measuring robot has reached 0.32 mm. A period of pipeline settlement monitoring data with the same starting and ending time
as the hydraulic overflow settlement gauge is selected for comparison. Among them, the repeated accuracy of pipeline elevation
measurement of the starting and ending time reaches 15 ppm and 10 ppm, respectively. The comparison shows that the
monitoring results of the two monitoring systems are in agreement, and they are strongly correlated. Engineering applications
show that the measureing method for the internal settlement of high rockfill dams based on the pipeline measuring robot can be
effectively used to monitor the internal settlement of rockfill dams, and it is a new type of deformation monitoring technology
with good application prospects.
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Fig. 1 Principle of internal settlement measurement of rockfill

dam based on pipeline measuring robot
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Fig. 2 Framework of data processing of pipeline measuring robot
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Fig. 3 Recursion principle of pipeline elevation
B3, hy, d, 0,585 n NS A
A BRGSO
/2~ /2, KFEEANIE. @FEH&HESWT:
h =h +3"dsinf . (1)
VAR ANV E M & & o, JUSF-24 v A it 4
:

fuld b)) =2 X Sk @

Kb, f(d,,h) HERIMEER,  f..(d,,h) AT

Ef . X T LEMESH L, R AR 1

FEARRR, ORI R R L R 2 L B AR

R, BT E R % o iR R

GZJﬁxﬁwwmgjgwwmw G

S5 A [ S0 05 305 P-4 e 1 22 B 4 5
RS S ARG I AR . A T B F

fild, )= fos(d )= foi(dhy s (@)

K, fu(d b)) ARRUTREAE,  £2 (d, h) 9 24T

ave

SR AL, 1 (d,h) B mEE .
1.3 ERNERE
WIEEE RS EE T 2= R N

-
TR NETEE IR P S TGS, I AE T RAT

T G K LR RE O Ab o ol 2 e e, IR L LR
iaird e REE B AR AL, BIARE BARRT
FEfpEe, RVERIESALE. WNEEE R E
JEER AP 4 B

4 ERNERE
Fig. 4 Principle of pipe diameter measurement
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Fig. 5 Pipeline measuring robot
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Fig. 8 Buried process of flexible monitoring pipeline
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robot
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