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Abstract

Brief introduction about monitoring and prewarning and engineering practice of

Collapsing Landslides in Three Gorges Reservoir Area.

The book summarizes systematically new study achievements about the moni-
toring and forecast of significant and dangerous collapsing landslides in Three Gor-
ges Reservoir Area of Yangtze River. It is a work that introduces importantly the
monitoring and forecast to Lianziya hazardous rock mountain in the process of the

feasibility study and the construction and the test of the control efficiency.
Chapter 1 Introduction

The background and the significance and the content and the method of the

study are described.
Chapter 2 The information system of the landslide forecast

The optimization of the landslide monitoring system based on the geological
analysis and the landslide monitoring forecast system and the landslide monitoring
database system are described. On the basis of analyzing the feature and the func-
tion and the practicability of the deformation monitoring technology of the land-
slide, the optimization method about the landslide monitoring based on geological
analysis is put forward, the landslide monitoring database system of Gorges reser-
voir area based on Java EE technology is erected, and the portal and the manage-

ment system are erected, the function is completed.
Chapter 3 The forecast theory and model of the landslide

The deformation forecast model of the landslide and the synthetical forecast
criterion method based on the pleophyletic information are discussed. Time-fre-
quency conjoint analysis method and exponential trend model and discrete Kalman
filter method are put forward, these methods are new methods to do the deforma-
tion analysis to landslides and to erect forecast models, the forecast method for the

landslide and the criterion are studied, the multiple-resource information synthetical
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forecast criterion method that considers the macroscopical premonitory information
and the deformation velocity of the key location and some relative influential factors
such as the impoundment of the reservoir and the swing of the reservoir level and
the excessive rain and heavy rain and the human activity and the shock load is pro-

posed, the practicability is good, the operation is simple.
Chapter 4 The monitoring and prewarning system of the landslide

The prewarning and the emergency monitoring technology of the landslide is
studied, when the landslide is in the accelerating deformation or approaching slide,
especially, when the creep curve shows “inflexion” and “carryover”, and the varia-
tion of the displacement is great, “single-point” measurement shall be replaced by
“dot-matrix” measurement to capture the deformation information of the landslide,
in other words, the three-dimensional laser scanning shall be used to do the emer-
gency monitoring of the landslide, this pioneers a new way for the emergency moni-
toring of the landslide. On the basis of the development evolvement stage and the
deformation velocity of the key location and the macroscopical deformation sign and
the generant probability and the possible generant time of the landslide, the danger-
ous case is divided into the attention stage and the caution stage and the warning
stage and the alarm stage, and they are marked with the blue and the yellow and
the orange and the red respectively. The main influential factors of the landslide de-
formation influenced by the impoundment and the variation of the reservoir level in
Three Gorges reservoir are studied, it is proposed that the early period of the im-
poundment of Three Gorges reservoir is the concentrated period of the deformation
and the damage of landslides of the reservoir bank, the main reason is that the per-
meation and the transudation of water caused by the variation of water level change
the stable water condition of landslides of the reservoir bank after the reservoir im-
pounded, and the landslide that relate to water produces the deformation damage
" because of the variation of the reservoir level, the impoundment of the reservoir and
the variation of the reservoir level cause the deformation of landslides, landslides
show the tractive or retrogressive deformation feature, the rainfall and the ground-
water accelerate the deformation of landslides, improper human project activities

destroy the stability of landslides directly.

Chapter 5 The prewarning study and engineering practice about the

control monitoring of Lianziya hazardous rock mountain

The control and the monitoring forecast system of Lianziya hazardous rock
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mountain and the control monitoring database of the hazardous rock mountain and
the bearing and anti-sliding key of the bottom goaf of the coal layer and the consoli-
dated construction safety monitoring and forecast of mid and upper anchor lines are
introduced mainly. The control monitoring and the forecast method and the criteri-
on and deformation forecast models are discussed, the influence of the construction
of the control project and the impoundment of Three Gorges reservoir to the haz-
ardous rock mountain are analyzed.

5.1 Considering the fundamental property and the structure of the rock body
and the forming mechanism and the stability condition and the construction safety
monitoring and forecast of Lianziya hazardous rock mountain, the monitoring and
forecast system is established and optimized, and the three-dimensional monitoring
and forecast system is formed.

5.2 The division of the construction area and the crack segment and the mo-
nitoring time segment of the control project of Lianziya hazardous rock mountain is
studied, the management system of the control monitoring database of the hazard-
ous rock mountain is established by means of Java EE technology, the informatiza-
tion management of the monitoring data is realized initially. The system has the
function of the area segment management and the monitoring point management and
the monitoring data management and the data service management, The system can
produce figures about the deformation analysis automatically, the interface of the
system is very friendly, the system has the reliability and the safety and the expan-
sibility.

5.3 Some perturbations are produced by the bearing and anti-sliding key and
the construction of the anchor line reinforcement to the hazardous rock mountain of
T8 to T11 crack segments, the deformation of these areas is great, “sphenoid”
swoops along the soft layer, and the settlement is obvious, it displaces towards
N.N. E. or N. E, after the construction, the deformation of“Wuwanfang” hazard-
ous rock mountain and “Qiqianfang” surface landslide body is no longer active, the
displacement is slow, the deformation is stable through the stress adjustment of
five years.

5.4 By means of the theoretical study and the monitoring data analysis, the
deformation characteristic and the variation law of Lianziya hazardous rock moun-
tain is illustrated before the control construction and during the control construction
and after the control construction, this provides abundant experiences for the con-

trol and the forecast of collapsing landslides. The deformation velocity of the hazardous
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rock mountain increases with time before the construction, the deformation velocity
of the hazardous rock mountain increases with the construction strength during the
construction, the deformation velocity of the hazardous rock mountain decreases
with time, it become stable finally.

5.5 The construction location of the bearing and anti-sliding key of the goaf
of the coal layer is coincident with the deformation location of the upper hazardous
rock mountain in the space, the construction time is coincident with the deforma-
tion time, the construction strength is coincident with the deformation velocity.

5.6 By means of analysis the safety monitoring data of the control construc-
tion, it is indicated that the deformation of the hazardous rock mountain produced
by the construction disturbance is normal, if the disturbance is too great, it may
cause the incontrollable deformation to the hazardous rock mountain, it will pro-
duce severe unfortunate results. By means of the monitoring and forecast, if the
process and the strength and the sequence and the procedure are adjusted on time,
the influence of the construction of the bearing and anti-sliding key and the anchor
wire reinforcement to the deformation and the stability of the hazardous rock moun-
tain can be decreased to the scope of the safety, this attains the aim to direct the
construction, the construction of the bearing and anti-sliding key influences directly
the deformation velocity of the upper hazardous rock mountain, the stress centrali-
zation near the excavation zone is obvious after the key body is excavated, the hori-
zontal displacement and the settlement increase significantly, and the deformation
direction is disordered, the deformation rate decreases, and the stress increases
slowly after the key body is backfilled.

5.7 The perturbation of the construction of the bearing and anti-sliding key
of the goaf of the coal layer to the hazardous rock mountain is great, the perturba-
tion of the construction of the anchor wire reinforcement to the hazardous rock
mountain is less, the deformation of the hazardous rock mountain is influenced by
the strength of the construction, and the deformation is related with the geological
condition and the boundary condition and the stress condition and the stable condi-
tion of the construction area and the hazardous rock mountain.

5.8 DDA numerical simulation method and exponential trend model and dy-
namic Kalman filter method considering multiple factors and combined forecast
model and AR(n) model are used to do the deformation analysis and the deforma-
tion forecast to Lianziya hazardous rock mountain, the effect is better, it is almost

consistent with the actual deformation of Lianziya hazardous rock mountain, this
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provides the reference foundation for the advanced forecast.

5.9 The key of the landslide forecast is the forecast method and the criterion
analysis, the multiple-resource information synthetical forecast criterion method that con-
siders the macroscopical premonitory information and the deformation velocity of the key
location and some relative influential factors such as the impoundment of the reservoir and
the swing of the reservoir level and the excessive rain and heavy rain and the human activ-
ity and the shock load is proposed firstly, the method is used in the control construction of
Lianziya hazardous rock mountain, the safety of the construction of bearing and anti-slid-
ing key and the anchor wire reinforcement and construction operators is protected effec-
tively.

5.10 The influence of the construction of the control project of the hazardous
rock mountain of T8 to T12 crack segment of Lianziya hazardous rock mountain to
the hazardous rock mountain of the southern TO to T6 crack segment and the west-
ern Leipishi landslide is not obvious. If the improper exploration and the construc-
tion method is used, the geological condition of the the hazardous rock mountain
will be worsened, and the rock body will be disturbed, and the structure and origi-
nal stress balance of the rock body will be destroyed, and the stability of the rock
body will be influenced.

5.11 By means of the analysis of the effect monitoring data and the stability
calculation after the construction, the impoundment of Three Gorges reservoir (the
water level raises about 70m) and the variation of the reservoir level (from 135m to
139m) influence the deformation of Lianziya hazardous rock mountain, but the
effect is not great, it indicates that the control is useful to the stability of the haz-
ardous rock mountain, the hazardous rock mountain is stable.

5.12 The monitoring and forecast work impenetrate in the process of the fea-
sibility study of the control project and the construction and the effectiveness test of
the control, it provides the intuitionistic and quantitative foundation for the feasi-
bility study of the control of the hazardous rock mountain, and it has the very im-
portant function in optimizing the control design of the hazardous rock mountain
and directing the construction and feedbacking the construction design and adjusting
the process and the strength and the procedure on time and protecting the safety of
the construction of the bearing and anti-sliding key and the anchor wire reinforce-
ment and operators.

5.13 By means of the study of the necessity and the importance and the action

of the monitoring and forecast to the control of Lianziya hazardous rock mountain,
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it is shown that before Lianziya hazardous rock mountain was controlled, 2. 5 mil-
lion cubic meters of hazardous rock mountain beside Yangzi River are almost stable,
but the security is not very good, it is necessary to control early in order to grasp
the opportune time that the hazardous rock mountain is not in the stage of the ac-
celerative deformation. The decided control aims to Lianziya hazardous rock moun-
tain are to improve the stable condition and to prevent fall bodies to enter the river
to cause blocking the waterway. The important location of the control is the haz-
ardous rock mountain between TO crack and T6 crack, it is proper to implement the
project of bearing and anti-sliding key to the the bottom goaf of coal layer and to
implement the project of anchor wire reinforcement to the mid and upper hazardous
rock mountain. Before the geological hazard happens, to put into little funds to do
some projects and to control the possible geological hazard can avoid or reduce the

significant losses once the hazard occurs.
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