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Thickness of

Stiffness ratio by

Length  of ~ Rock Bolt Steel Rib
Excavation Lengttt Radial Shotcrete Upper Lower Hokuriku -
Spacing Section  Section Method

B-a “2.0m 3.0m 1.5m* Scm - 1.0
Cl-a 1.5m 3.0m 1.5m 10cm - - 1.99
Cll-a 1.2m 3.0m 1.5m 10cm - 2.06
Cll-b 1.2m 3.0m 1.5m 10cm 125H - 2.57
Dl-a {.0m 3.0m 1.2m I5cm 125H 125H 3.84
DI-b 1.0m 4.0m 1.2m 15cm {25H 125H 3.92

*Upper section only
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*/this medel is for tuff

bl 0 0 0 180 30 180 30 0
ro 0.015
cr 5 55 25
cr 0 25 30 25
cr 25 25 25 5
cr 0 5 30 5
cr 5 13 25 13

cr 13 13 13 15
cr 13 13 17 13
cr 17 13 17 15
arc 15 15 17 15 180 20

jregion 5 5 5 Z5 25 25 25 5

jset 53 8 40 0 0.3 0 0.2 0 0 ©
Jjset -5.4 10 40 0 0.2 0 0.5 0 0 0
Jdel

gen 5 25 5 25 edge 2

gen edge 8

prop mat 1 dens 0.025 ymod 13000 prat 0.25 coh 0.6 fric 48
prop mat 2 dens 0.078 prat 0.2 ymod 80e3 yield 7.8e-2 yccmp 0.1
prop mat 3 kbond 4e3 sbond 1.6e-2

prop jmat 1 jkn 25.2e3 jks 25.22e2 jfric 30 jcoh 1 jten 1
prop jmat 1 jkn 25.2e3 jks 25.22e2 Hifric 30 jcoh 1 jten 1
prop jmat 1 jikn 25.2e3 jks 25.22e2 jZric 30 jcon 1 jten I

ch mat 1
ch jmat 1

bo -0.1 0.1 0 180 xvel 0
o 22.9 30.1 0 180 xvel C
bo -0.1 30.1 -0.1 0.1 yvel 0

grav 0 -9.81
damp auto
hist unbal

*pause
cy 8000

vii



save tuf.sav
reset dis
reset hist

khist unbal

hist yvel 15 17 ydis 15 17
hist yvel 17 15 ydis 17 15
hist yvel 13 15 ydis 13 15

del an 15 15 0 2
del region 13 13 13 15 17 15 17 13
*pause

cy 8000

save tufd.sav

cable 17 15 20 15 10 2 0.005 3
cable 15 17 15 20 10 2 0.005 3
cable 13 15 10 15 10 2 0.0085 3
cy 6000

save tufbl.sav

pro mat 4 de 0.023 bu 11.11e3 ccoh 0.5
struct xc 15 yc 15 fa ~45 ra 4.5 np 15
cy 8000

save tufsh5.sav
rest tufbl.sav

pro mat 4 de 0.023 bu 11
struct xc 15 yc 15 fa -45
cy 8000

save tufshll.sav

rest tufbl.sav

pro mat 4 de 0.023 bu 11.11e3 ccoh 0.5
struct xc 15 yc 15 fa -45 ra 4.5 np 15
cv 8000

save tufshl5.sav

viii

sh 8.3e3 cfri 26.4 kn 840 ks
mat 4 thi 0.05 the 270
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sh 8.3e3 cfri 26.4 kn 840 ks
mat 4 thi 0.15 the 270
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Abstract :

Cheshmeh Rozieh water corvyance tunnel is to deliver 650 % e drinking

water to Semnan city. This tunnel whit its water pipe inside must be passed
through Bashm mountaine which is located in Shahmirzad area.The Tunnel
length is about 3300 m and its cross section is modified horse shoe in shape.
Selecting the tunnel direction, then the appropriate design of support system
must be carried out. Comprehnsive design hasnot been performed yet for the
Cheshmeh Rozieh tuunel because of lack of enough geotechnical data at the
time.

In this research firstly gelogical data was collected then tuunel regional
rock was divided to several classes based on rock types, geotechnical
conditions and so on.

The results of rock mass classification was used to identify various rock
engineering characteristics. A regression analysis was performed among data
resulted from the rock mass classification studies. Regression analysis showed
there are meaningfull relationship between RMR,Q and RMR, JH. Following

equations are results of the regression analysis

RMR =89LnQ +41.3

JH =10.3LnQ +47.7

the second phase of this research aimed at analyse the key blocks to
identify unstable areas. Unwedge software was used for this analysis. A sutible
support system was purposed based on results of imperical and block analysis
studies. At the last stage, this suport system was fully investigated using
numerical method. UDEC 1.83 Software was applied for numerical analysis.
Modificiations to support system suggested by the numerical analysis was

reported to the tunnel contractor for better performance in the field.



