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Supporting technology and unliner macr o-def or mation phenomenon of
soft rock in LiuHai Coal Mine——HE Marrchao etc.

The paper bases on the repairing project of LiuHa Coa Mine, de-
scribing and assaying the unliner macro-deformation phenomenon of the
mine from applying the method, which is turning the involved mechan-
ical mechanism into the sngle one ,expounding the workable and effec
tive supporting countermeasure ,ultimately resolving the problem.

The analysis on the spewing failure in the project taking lead pipe
grouting to go through the faut —JIAN G Yao-dong etc.

The DongHuanTuo mine transportation roadway meetsthefault in
the excavation. It isthefirst time to take the grouting to the tunnel at
depth. It needs high technique and excavated method. Drilling arises
spewing because of the unstable of rock. Thisarticle adopts the numer-
ical amulation to analyse the causation. It is congdered from the two
agpect s of mechanic and displacement , thenit can direct the local work.

Sudy on pump excavation deformation and fracture with complex
stress under deep mining and high pressure—+ | Jinrkui etc.

Feld measure and analysson its deformation with complex stress
state under high deep mining and high pressure by taking pump excava
tion of Fengfeng Group Mine Wannian as example. The results show
that the deformation of excavation with complex stress state under deep
mining and high pressureis visble rheonomic deformation and di splace-
ment like soft rock. Its deformation and displacement isirregular onein
whole section. The floor heave is main reason to excavation fracture.

Sability analysis on surrounding rock of underground excava-
tions——YU Wei-ping etc.

Basic methodsincluding finite element analysisof excavation of un-
derground excavations, numerical smulation of anchoring and eval ua-
tion criterion of adjacent rock damage zone around excavations are pro-
duced in this paper. Graphics system for the visualization of under-
ground chambers finite element analys's has been developed, based on
object-oriented ideology. This system presents an effective tool for a
nalyss results arrangement of underground cavities and schemes as-
sessment. Andit will do good to the shaping of finite eement analyss
software for underground engineering.

Sability analysis of the construction period for the underground pow
erhouse—~ZHANG Lian etc.

According to the measured data on the construction period for the
underground powerhouse ,the mechanical parameters of rockmasses and
theinitial stress field are validated usng nonlinear 2D FEM. On this
foundation , the stress distribution and deformation of the surrounding
rock massin the underground powerhouse are analyzed. Theinfluences
concerning the sequence of excavation and shotcrete-bolt supporting on
the stress and deformation are studied. Finaly, the stability of the un-
derground powerhouse and the optimum support and excavation planis
eval uated.

Application of back-propagation artificial neutral net to nondestruc-
tive testing of balt bonding integrity —~ZHOU Li-ming etc.

The theory of BP artificial neutral net is usng on testing of bolt
bonding integrity. The basc principles and algorithm are aso de
scribed. The theory isusngon the reservoir in HuBe province. Practi-
cal exampleindicates the theory isfeasble. The research hasimproved
the method of acoustic frequency stress wave for i ngpecting nondestruc-
tively the construction quality of bolting.

The regularity of eectromagnetic emission in roof movement —
DOU Linrming etc.

With the advancing of work face, the cracks will be induced and
then impenetrate with each other in roof , and result in the rupture of
roof and roof weighting. During the processof breachin roof , the phe-
nomenon of electromagnetic emisson would be induced. The higher the
stressin coal massis, thefiercer the movement of roof is, the morein-
tense the processof breachis, the greater the electromagnetic sgnal is.
Research shows that there are some evident corresponding relationships
between the changes of electromagnetic sgnals and the time and place
when and where the roof above work face ruptures. The development
of the motion state of the roof above work face can be concluded with e-
lectromagnetic technology , which is a new method of monitoring and
forecasting the movement of the roof above work face.
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A new mechanical model for soft rock sructural surface rheolo
gy —CHEN Yuanjiang etc.

There are two mechanisms of the coarse surface asperity red stance
effect and rubbing res stance effect in the course of the soft rock struc-
tural surface creep , theformer of which playsa dominant rolein hinde-
ring the deformation in the starting creep phase and the latter does o
when the asperities in the coarse surface fracture by shearing. Under
the low stress condition, there are only two phases of the decelerating
creep and the constant creep for the soft rock structural surface. Asthe
stressincreases 0 that it can overcome the rubbing resstance, the ac-
celerating creep failure of the structural surface will happen suddenly.
In order to describing the creep characteristics comprehensvely, the
paper brought forward a new multiple rheological model by combining
the nonlinear Newton body (NN) of a certain mass and the experiential
plastic body (EM) with the classcal St. V body (S) , Newton body
(N) , Kelvin body (K) and Hooke body (H). The correlative computa
tion and analys's showed that the model could reflect the actua creep
course of the soft rock structural surface so that it could be popularly
used in engineering practice.

An eagoplastic model of the rock nonlinear unified strength theo-
ry—~ZAN Yue-wen etc.

Using the unified manner to flow vector corner sngularity, the
flow vector expressonsfor yield (or failure) surface of the Rock Non-
linear Unified Strength Theory are derived in this paper. According to
these expressons, a computer program block on the el astoplastic mate-
riadd model of the Rock Nonlinear Unified Strength Theory can be writ-
ten and applied to the finite element analyss software. As an yidd
function, the Nonlinear Unified Strength Theory can be applied to the
numerical computation of rock engineering.

The design research and application of hydro-jacking tes sysem ——
LIU Yuarrkun etc.

The authors and their research team design a set of bran-new
hydro-jacking test equipment and suited software on the bass of ther
hydro-fracture research. The equipment and the software have been ap-
plied in aninternationa project and the results are sound and confirmed
by the international experts.

Structural counter measure and optimum design of surface construc-
tion in the ground subsidence area —HAN Xue etc.

In the process of thefeashility study of the surface constructionin
the ground subsidence area, the method combined with geophyscal ex-
ploration and drilling is applied to obtain the characteristics of subsd
ence strata. By stress analyss and stress ratio critical depth analys s of
the above rock strata in ground subsdence area, the rational building
density and building height are selected. According to the different de-
sgn projects, the different construction countermeasures are made,
which can provide experiences for other analogous engineering con-
structions.

Sability analysis for position block of underground power house in
the THREE GORGES—HUAN G Zhengrjia etc.

The stability for postion block of the underground powerhouse in
the Three Gorges Project isone of the key problemsfor the project de-
sgn. Applying block theory and soft, the geometrical characteristic
val ue of 6 position blocksis computed. And the block stability safefac-
tor is studied under different design condition. The block stability isas
sessed after reinforcement.

Technique of triaxial geostress survey in deep rockmass——~ZHON G
Zuo-wu etc.

The geostress survey usng the hollow incluson triaxial strain
gauge has many outstanding merits over others. This measuring meth-
od has been widely used both at home and abroad. But this measuring
method was adopted in shallow horizontal borehole before. The tech-
nique of geostress survey in deep borehole adopting this kind of strain
gauge is introduced in this paper. Its measuring depth has reached
365m, it is the maximum depth in the stress relief measuring methods
inour country.

Research on chaos of deformation of cemented tailings backfill in
deep mining—-+ IU Zhi-xiang etc.

The maximum yield strains of backfill specimen with different ce-
ment-tailing ratios being tested , and the deformationsof high backfill in
deep mining being monitored, the stability of high backfill was re-
searched on chaotic theory. Reconstructing phase space to measured da-
ta, the intrindgc laws of deformation of different backfill were re-
searched. According to monitored data, the chaotic attractors of de
formation of backfill with different cement-tailing ratios and their maxi-
mum L yapunov exponents were calculated , and their deformations were
predicted with maximum L yapunov exponents, as well as a reasonable
period in highrlevel deep mining in Anging copper mine was analyzed.
Research results show that the deformations of backfill hold the charac-
ter of chaos, and chaotic theory is propitious to research their charac
tersof deformation and breakage, e. g. the lower the cement-tailings
ratio , the higher the fractal dimensons and maximum L yapunov expo-
nents of deformation will be.



