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3-The optimum support selection by using FAHP method for Beheshtabad water

transporting tunnel in Naien (s ,sls cov)

4-Probabilistic stability analysis of Beheshtabad water transporting tunnel and select the

proper support system using TOPSIS approach (6)9\o Caxs)
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C, (LLD) (1.128.1.67) (13,1825 | (1.6,2.33.4) (2,3,5) (2.7,4.5,10)
C, | 060771 (LL1) (1,1.42) (12,1.752.67) | (1.5,2.3,5) (2,3.5.8)
C, | (04056075 [ (0.50.72,1) (11.1) (0.8,1.25,2) (1,1.673) | (1.33.2.5,6)
C, | (03,0440.63) [(038057,083) | (05,038,125 (LL1) (0.75,1.3,2.5) (1,2,5)
C. | (0203305 [(025043067) [ (0.33061) | (04075133 (1.1.1) (0.67,1.5,4)
C, | (01,022037) | (0.13,0.280.5) [ (0.17,040.75) | (02050 | (02506715 | (LL1)
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S YMJ polie b ol S jlade awlre (gl anlsl jo (295 dslin o il JSCiad 5l o
j=1

il il Jsl Sl sl Jle olgie 4 45 0558 aplna o 1o slagl ggomme 5l ol & jle

i=lj=l

S slael degomme 51l & jle oS {ZZM g’}} olin s 03 aalss (VU5 ATIAE YY) L

YOIFY) ol Lol 205 demlie s 5Le sl T Jlacie a5 35 co dulos L yile 51
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Sc, =(9.6,13.84,23.5)®(1/75.63,1/43.04,1/28.71)=(0.127,0.321,0.819)

S, =(7.3,10.76,18.67)®(1/75.63,1/43.04,1/28.71) = (0.097,0.25,0.65)

Sc, =(5.03,7.69,13.75)®(1/75.63,1/43.04,1/28.71) = (0.067,0.179,0.479)

Sc, =(3.93,6.15,11.21)®(1/75.63,1/43.04,1/28.71) = (0.052,0.143,0.390)

Sc, =(2.85,4.61,8.5)®(1/75.63,1/43.04,1/28.71) = (0.038,0.107,0.296 )

Sc, =(1.84,3.07,5.13)®(1/75.63,1/43.04,1/28.71) = (0.024,0.071,0.179)

o¢



FAHP 55, 5 ooliial b aigs 6,055 s 5l i, loz uad

M, :(Iz’,mz,uz) LS dae a4 s M, :(Ilg,ml,ul) S8 vae I Az 0 aule ol

S 9oV (S, 28, ) aubo (sl Jltio (sl ol oo oslin ol (P-F) 4Ly
aS ol len oS e b o 1, ¢ =(0.097,0.25,0.65) 5 S. =(0.127,0.321,0.819)
Ly 3V (S, 28, ) Jlke ameii 43 5 a8y (P-F) alayly adsl by 90 0035 oo sl
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V(s, =8, )=1 V(s, =S, )=0.88 V(s, =5, )=0.71

V(s, =5, )=1 V(s =5, )=1 V(s =S, )=084

V(s, =8, )=1 v(s, =S, )=1 v(s,, zs%) 1

V(s, =5, )=1 V(s, =8, )=1 V(s, =8, )=1

V(s, =, )=1 V(s =8, )=1 V(s,, zs%) 1

V(s =S, )=0.6 V(s =S, )=044 V(s =S, )=0.1

V(s =5, )=0.73 V(s, =5, )=0.58 V(s =5, )=031

V(s, =S, )=09 V(s =S, )=0.76 V(s, =8, )=051

V(s, =8, )=1 V(s =S, )=087 V(s =5, )=0.64

V(s =5, )=1 V(s =5, )=1 V(s 25, )=0
19 o0 dlote ) D)9 & pal Gl slag e (V-F) Jse b 4 a2 g b e

d'(C,)=min(1,1,1,1,1)=1

d’(C,)=min(0.88,1,1,1,1)=0.88

d'(C;)=min(0.71,0.84,1,1,1)=0.71

d’(C,)=min(0.6,0.73,0.9,1,1) = 0.6

d’(C,)=min(0.44,0.58,0.76,0.87,1) = 0.44

d’(C,)=min(0.17,0.31,0.51,0.64,0.8) = 0.17
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S, S, S, s, S, S,
(1.1.1) (0.67.154) | (025043,067) | (0203305 | (0.33,0.6,1) (0.3,0.6,1)
(025.067.15) | (1L.L1) (13,027.05) | (1,022,038) | (0.17,04,0.75) | (0.17,0.4,0.75)
(1.52.3,4) (2,3.5.,8) (1.1.1) (0.6,0.78,1) (1,1.42) (1,1.4,2)
(2.3.5) (2.7,4.5,10) (1,1.3,1.7) (LLD) (13,1825 | (1.3,1.8,2.5)
(1,1.7.3) (1.3,2.5,6) (0.5,0.72,1) | (0.4,0.56,0.75) (1.1.1) (1.3,1.8,2.5)
(1,1.7.3) (1.3,2.5,6) 0.50.72,1) [ (04057075 | (067.1.15) (LLD)

@B e g lan 5 o (95 dwslie L Sl
S, S, S, S, S, S
(11.1) (0.67.154) | (033,061 (0.33,0.6,1) (0.2,0.33,0.5) | (0.25,0.43,0.67)

025067.15) | (L1 | (017.04075) [ (0.17,040.75) | (0.1,0.22,038) | (0.13,0.29,0.5)

(1,1.7.3) (1.3,2.5.,6) (LLD) 0.6,1,1.5) | (0.4,0.56,0.75) (0.5,0.7,1)

(1,1.7.3) (13,2.5,6) (0.6,1,1.5) (LLD) (0.4,0.56,0.75) (0.5,0.7,1)
(2,3,5) (2745100 | (13,1.825) | (1.3,1.8.2.5) (1.1.1) (1,1.3,1.7)

(1.5,2.3,4) (2,3.5.8) (1,1.42) (1,1.42) (0.6.0.78.1) (LLD)
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S, S, S, S, S, Se
(A1) | (025067.15) | 017.04075) [ (0.16,04075) | (0.1,022,038) | (0.13,0290.5)

(0.67.15.4) (1.1.1) (0.33,0.6,1) (0.33,0.6,1) | (0.2,0.33,0.5) | (0.25,0.43,0.67)
(1.3,2.5,6) (1,1.7.3) (LL1) (0.67,1,1.5) | (0.4,0.56,0.75) | (0.4,0.56,0.75)
(1.3,2.5,6) (1,1.7.3) (0.6,1,1.5) (1.1.1) (0.4,0.56,0.75) (0.5,0.7,1)
(2.7,4.5,10) 23,5 (13,1825 | (1.3,18.2.5) (1.1.1) (1,1.3,1.7)
(2,3.5.8) (1.52.3,4) (1,1.4,2) (1,1.42) (0.6.0.78.1) (LLD)

Sl b g AL S 1o (g) Al il

S, S, S, S, S, S,
(1.1.1) (0.6.0.78.1) (1,1.4.2) (0.75,1,1.3) (15,2.3.4) (2,3.5.8)
(1.13.1.7) (1.1.1) (13,1.8,2.5) (1,1.3,1.7) (2,3,5) (2.6,4.5,10)
(0.5,0.7,1) (0.4,0.56,0.75) (LLD) (0.5,0.7,1) (1,1.7,3) (13,2.5.,6)
(0.75,1,1.3) (0.6,0.78,1) (1,1.4,2) (1.1.1) (15,2.3.4) (2,3.5.8)
(0.25,043,0.67) | (0.2,0.3,0.5) 03,06,1) | (0.25,0.43,0.67) (LL1) (0.68,1.5,4)

(0.13,029,05) | (0.1,02,038) [ (0.17,04,075) | (0.13,0290.5) | (025067.1.5) | (L.L1)

Olebl o po lre g AL E o (95 Amolie o Sle

S, S, S, s, S, S,
(1.1.1) 0.5.07.1) (0.67,1,1.5) (0.5,0.7,1) (0.4,055,0.75) | (4,5.6)
(1.14.2) (LL1) (1,1.4,2) (0.75,1,1.33) (0.6,0.78,1) (6,7.8)
(0.67,1,1.5) (0.5,0.7,1) (1.1.1) (0.5,0.7,1) (0.4,0.56,0.75) | (4,5.6)
(1,1.4,2) (0.75,1,1.3) (1,1.4,2) (LL1) (0.6,0.78,1) (6,7.8)
(13,1.82.5) (1,1.3,1.7) (1.3,1.8,2.5) (1,1.3,1.67) (1.1.1) (8,9,10)
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Abstract

In this study, selection of optimum primary support system was investigated for
Beheshtabad water transporting tunnel. Beheshtabad water transporting tunnel
approximately with 65 kilometers length and 6 meters width is one of the biggest
water supplying project for transporting water to central plateau of Iran. The most
important properties that effect on the tunneling operation are the weak constructions
of tunnel and issues under the water table. Selection a suitable support system in order
to stability of rock mass and reduction of plasticity zone around the tunnel area is the
most important issue of this project designing. In this study 6 types of support system
has been considered as a possibility option for this tunnel and by using FLAC2D
software amount of displacement and safety factor for each of the option is calculated.
Then by using fuzzy Analytical Hierarchy Process (FAHP) and by considering sex
creation include cost, safety factor, time, applicability factor, displacement and
mechanization, the optimum support system has been selected. In this study we
showed that injection rock bolt with 3 meter in length and 1/5*1/5 spacing with 10
centimeter shotcrete is the best support system for this tunnel. Then the statistical
distribution curve of ground profile is drowned by using Crystal Ball software also by
using Rocsupport software probability of failure and reliability of system has been
calculated. They were 25.12 and 74.8 percent respectively.

Key word: Beheshtabad water transporting, optimum support system, FAHP,

probability of failure, reliability
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