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Monitoring of dangerous rock mass in the Three Gorges Reservoir
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Abstract: Changes in water level of the Three Gorges Reservoir are easy to induce the deformation and failure of
the reservoir slope. Periodic impoundment changes in the groundwater seepage field and stress field in the
reservoir slope reduce the shear strength of rock and soil mass, and have a great impact on the stability of the
reservoir bank slope and rock mass. It is urgent for the deformation monitoring of bank slopes in the reservoir
area. It is difficult to find out the overall change of rock mass by setting fixed observation points, and the terrestrial

laser scanning method (TLS) can obtain the point cloud data of the overall rock mass surface with centimeter
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accuracy, which is very suitable for the monitoring of rock mass of characteristics of no contact with the target,
fast acquisition speed and high precision. In this paper, the terrestrial laser scanning method is used to monitor the
dangerous rock mass of Jianchuandong in Wuxia county for two years (2017—2018) and three periods data are
acquired. The stable rock mass data around the observation target of the first period is selected as datum and the
iterative closest point registration (ICP) is carried out with the overlapping point cloud. The registration accuracy
of the point cloud is better than + 2.7 cm, which realizes the accurate alignment of multi-period data. According to
the change of dangerous rock mass in the observation period, the datum TIN model of dangerous rock body area is
constructed, and the deformation of dangerous rock mass is analyzed with the nearest distance method from point
to reference surface combined with the change range of dangerous rock mass. Through the comparative analysis of
the 3 periods observation data of the Jianchuandong dangerous rock mass, it is found that the dangerous rock mass
has the expansion trend in 2018 compared with the left rock mass in 2017. In the reservoir water storage stage,
there are obvious sag changes in some parts of the dangerous rock body, and the local deformation is about 30-70 mm
due to the influence of water storage. The experiment proves the correctness and validity of the proposed
monitoring method, which provides reference for the monitoring of dangerous rock state and the prevention and
control of geological disasters in the Three Gorges Reservoir area.

Keywords: terrestrial laser scanning; Three Gorges Reservoir area; dangerous rock mass; Jianchuandong;
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Fig. 1 Location of Jianchuandong and dangerous rock mass
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Fig. 3 Analysis of laser point cloud changes of dangerous rock

mass with the point-face method

R T U D h B kMR A b 4 SR S e,
XS A AR R AT R e (18] 3) : B0 i P 5 25 Hi
MG R L C R Np 51 Rk R N; IS, T
oA AT



2021 4F

MRS, A TR T TR = 2O Y =0 DA A AR M - 127 -

2

Np XN,
INP||Ni|)

£ BE BB BN 6 296> 645, TA N S H AR 4053
A L L, 07 sl e 2 S MR P e S AR W A bR IR
o3BT, LASRE oy 45 S T Sk

3 SIFREEEENXE

3.0 fEA B R A

i 2R DX 38 7 VT B BE 2 700 m A A, PR EE
BE BE Y, SR 48 45 1 3% 4, 8 TG TG A J) 3 X 38 nT A 15
G . B AR 32 (R B X K85, GPS 15 5
25, Bl = HE R R R As bR S . AR I B4 B
1 L, SR & 281 5 5 AR A AR R B (1 2) o K
PEF GBS (500 ~ 1000 m) 45 A A % %, K H Riegl
VZ1000 = 4E O 5 AR B = 2 43 1 £ 8l , 138 &
BHARTEIR I 1,

0= arscos(

% 1 Riegl VZ-1000 BN EZH RIEHR
Table 1 Main technical indexes of Riegl VZ-1000

PERESE R ZH
T 1.5 ~1200.0+ m
LRSS 5 mm@ 100 m
HHLA 360° (H) x 100° (V)
RS HER 1.8 arcsec
WOt Classl

O PR B4 DA E , 7 1 23 DX A s
JeRtRE, HTFZH A s B aem. K4n5%
1H1(2017 4F 9 A 1 H) =4EH0e 0 Bl R & 2L K
WO RbRas

4 HFREENER RS R

Fig. 4 Jianchuandong scanning station and reflector
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Fig. 6 Three periods point cloud of Jianchuandong (average
point distance of 0.08 m)
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Fig. 9 Overlay analysis for 3 periods of point cloud
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Fig. 10 Accuracy analysis of point cloud
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Fig. 12 Change analysis and statistics of dangerous rock mass
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