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Table 1 Limit of permeability coefficient for

unloaded zones in different engineering
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Table 2 Classification scheme of permeability for rockmass
K(emes™") q( Lu)
K<10-6 ¢<0.1 <0.025mm
10-6 <K<10 -5 0.1sg<l1 0.025 ~0. 05mm
10 -5<K<10 -4 I<q<10 0.05 ~0.01lmm
10-4<K<10-2 10<¢ <100 0.01 ~0. 5mm
10 -2 <K <100 q=100 0.5 ~2.5mm
K=100 q=100 >2. 5mm
3 17
Table 3 Partition criterion for unloaded zones of rockmass
1 PD43.PD44
7K85 40. 6m
o ZK85 20.5m 7K85 0 ~

20.5m  20.5 ~40.6m
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Fig.1 Limit of coefficient of permeability

ascertaining for unloaded zones
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Table 4 Statistics of coefficient of permeability obtained from water pressure test hole in different unloaded zones

1.246 ~15.05Lu

5.954 ~19. 1Lu

4.545Lu

11.49Lu

(m) (Lu) (Lu) (m) (Lu) (Lu)
I zk38 1998.6 8.498 ~11.974 10.415 1983 3.469 ~12.927 8.5
zk43 — — — 1981.8 0.733 ~2 1.246
11 zk85 1994.9 5.1~8.03 6.53 1970 1.13~6.8 4.338
zk86 1948.7 4.25 ~7.04 5.954 1938.7 4 ~4.68 4.34
zk88 1931.6 7.308 ~25.377 15.46 1901.6 0.959 ~4.694 2.58
zk89 2010.3 19.1~19.1 19.1 2002.2 14 ~16.09 15.05( )
v zk96 — — — 1953.4 6.27 6.27
k97 — — — 1989.7 14.00 40 )
11.492 4.545
tq=11.5Lu; 4
4. 5Lu<sq<11.5 Lu;
1q<4.5 Lu.
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Fig.2 Unloaded zone section for certain

exploratory line in engineering area
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A study of coefficient of permeability as a quantitative classification
index for unloaded zones of rockmass

CHEN Qiang' > NIE Dexin'®> PAN Siwi' HE Zi-chen' XIE Ke'
(1. State Key Laboratory of Geohazard Prevention and Geoenvironment Protection
Chengdu University of Technology Chengdu 610059 China,
2. College of Environment and Civil Engineering Chengdu University of Technology Chengdu 610059 China)

Abstract: Coefficient of permeability to some extent can represent the development degree of joints joint
openness and unloaded degree and is often taken as one of the quantitative classification indexes for unloaded
zones of rockmass. Due to nonlinear characteristic of unloaded rockmass difference in research methods and
difference in background conditions each sticks to his argument about the partition limit of water coefficient of
permeability adopted by each researcher for the unloaded zones. Taking concrete engineering for an example
statistical analysis between unloaded zones limited by qualitative index and coefficient of permeability in
corresponding range of role has been carried out and its average value was token as the partition limit for
unloaded zones. The application results indicate that as one of the quantitative classification indexes the
coefficient of permeability has its own advantage and the depth of unloaded zone partitioned with coefficient of
permeability was coincident with the ones with other means. Finally the mainly problems of unloaded zones
partitioned by coefficient of permeability was discussed. The results provide reference to quantitative partition
for unloaded zones.

Key words: coefficient of permeability; Lugeon value; unloaded zone; permeability analysis
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Water pressure and excavation simulation with
the numerical manifold method

CHEN Quan LIU Jian
( State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock
and Soil Mechanics Chinese Academy of Sciences Wuhan 430071 China)

Abstract: Water pressure is an active factor affecting the security of geotechnical engineering. Excavation is
common load in rock and soil engineering. As a new developed numerical method the simulation of water
pressure and excavation with Numerical Manifold Method ( NMM) is seldom examined. We give the equations
to compute the effects of three different types of water pressure acting on joints. Simulation of excavation by
removing the blocks and elements in the region to be excavated is easy to describe and the principle is clear.
This method is commonly used in numerical methods. The example shows that after introducing this method to
NMM the NMM can simulate the trend of deformation of surrounding rock after excavation. This work
extendes the usage scope of NMM in geotechnical engineering.

Key words: Numerical Manifold Method; water pressure; excavation



