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Line 1 17.2 km
Line 2 224 km
Line 3 9.8 km
Line 4 154 km

Line 5 51 km

Extension of Lines

Sl T ‘ G
e g ey g o8 Sl sl L st (5 ) ao! : T <
{‘,._'_/):,_,‘;M 9 3 29 S0 00 Sl e gan ) g kst (K ) woly i i

[YAD 5,5 950 bglas asds —\-F b

dalass www} -f-f

Sy (S0 o bt ey Bl 5l 505 0d oylul, 3Ty cwlids o sloossay E95 3929 L
Sl 595 50 P e A Sy Al ST e 51 Cdel pd saies LSS sleaijle g Cans (g0
5 01 50 @) Kgms 5 g o8 e 0 ST 0I5 o 595 O 2 oSl (SgSS w3, 5l g Caw | i8S 13
e gy oS 1035 I ol il 5 Lo S S8 O j90 4 el &5 (ST sl olxl
Sl ansl olels )l alew o Cgiz 5l e ol oo sloesS alew g Jlods 5l 5055 S s s | i
3O Fexage sladdydy s e b casload ablal s 4 bgs o Sl g5 Sliges ;) g i
w3l 18 ol a8 Y Lo 550 00 r alols o aS cawlools (59, 1 e JuS cdled L bLS )
S Sl e 5 -8 sl 4 Sl ofg p e0gaote (e o lax bl 5 e Gl () ol

Cdpl il (odaw laaY it s 151 e g alh 1o slael jie VA 5 i Glesl B aS oo eoil

AR



S oy el Dyge A (S Y plaiS 0055 p ams (S e Y 4 aslol (o g 00y

Ival ams oo S

3y 95 g0 Ja> —0-F
w s ol s Ll aligh 90 & pms 45 5y b Y5, a5 oud T AT Lo 1Y Lt g li> ollee
b g gl il bawgs s (nl 09d (oo L2l el (55 gl B glils oS ali SO o5
Ggoogp cele Foad o0 gla> b Sl Jigs ol jo .csl ouls 5 la> (EPB) (o b (Jolss
s B Y Lot TBM oo Y-F Sh 80 o o 5 (6 li> Sin, F i 12 0 b gie b
s St Y b By o la dle (8 Slagein V-V Jouxr )0 Grigres a0 Gl ) 55

[V°\] S 00 00)51

[A-] 33,5 9,50 g8 Las TBM oliws -¥-F S



[Val 5,05 90 bas gy TBM oliws 8 laseto -V-F Joa>

EPB-TBM Jow
o AP TBM Job
o avo TBM ;9
o Yo Sty 09
S VY Sty Job
s q e Jsb
o5 P e 039
e /4 i B
S ¥ P S olass
Jo V-
(losd 5 oolu) V& eSb slass
VWE il slos
e A¥A N s i
e ANVA =
Sy sl YO LRI HRLINED-
oo sl VOV LYY oS B
A8 55 e il Y e
a2 8o 10 490 V/A Jlas alS g0 olaws
290 5 S ile VP 3985 &y
Yeooo GYoooo 6)L5->\¢w‘;3‘59;..~3°)le

b bigs ;0 oad i allas Joor Cilidee sl g, -#-¥
205 o0 el By Slasl g )la> Doe ple j3 a5 ol Sloas Sliles alox 5l bigs )5 Slge Joo
s By @)l 5 JBI aslge g sy almle 6l Lol U8 5 Jom pi s S a0 (5l g8 0592
S8 ooliin 1590 505 Bg¥ 5l (ygym 42 ) s jloads ()l Slge oz gz Ygome plasn Gl 10510

anlss o)Ll il a5 slezond jo a5 000 352y il gla og) b figh o ole Joor (gl 0,5 (o0

' Thrust

£




‘_J.&) ‘5).3|)3' W -\-7-¥
s Ll 5 coanSw (Jol 5 (o cOlorw 5 a5 1y ol g lis wllas by 5 5l (lacgozms by, cnl 5o
Sy i g9 ol 5l oolainl O ao j0 0lS o Jo Fgi 2o 4 5 lax> Dlles aslol cga | laalg)
ol oo 4y 5l 9,50 i ple 9 SIS b gy Oladad Uil oald (6 lax slge 6,k el 0392
oy Sl s 51005 o pald Cuz 90 10 50 unly el dbiwg 4 g SloT 4wl Sl
Olas 1y oy @l piee s Y2F S IV 0,8 ooliis |l o b Jig yad o3l 51 x5 05 50

.MOGA

AV (s 615 ot —¥-F S

SRlF e o Glizl b 5 9 Dlieas llas g olge oS (S Jox sla STy 539095 o)
e bre ) Slasiin g by ol (JB 5 5 oSy (39 4 az s b gigesS el Dja8 ol biee (b
O S Cz VL H5ige lei b seigesS sl 51l ey (g pl i i s Sleoliin 1 D js0 j0 050 o0
Ol 905 4 5L Az jo g 4ty YL Jig 31 slge (Sogl 14 g 08 soliul wllas 5l (sla Sl

INT cély anlgs

s Slgs 6l 5 s -V-F-F

bwwé@lﬁ)@@uﬁ)‘d)b)?fw “ﬂ@)‘y;bwwdﬂy (oan )‘ ool |

FY



3550 0 lgam 0, g diljg, (5 lax lre alil ¢ cieul roli8l sy anje melS i o] slas
Lals 15 Cdel jo g aiyle Jai g Jo sl by, drwgi jo ], olis (iis dl s IM] el oogs am g

SlSe s Y g g YIS s 3l 0l l b Tt g 5o ¢ (65 e 2l ol g
slogiz 5l Jyaze o adgi anl B al Jds 45 wisd (oo Jiie (asiis o) 10 5 4 5y (ke
o 5l g wled b iz olliw] o 1)y (S8las Wb T adgl olgo 5 ol onls | alize
Jas @l Jy—azo 4 o1 g5, » Sldas plxil g (5105 51y b 0iS jee g0y aly S iliee

TAY] &S o Tos coonl allis sl jlgs 0 3157 o5

AAY] 5 a5 e LT glgil 51 (3 i o o>yl alides sloo )5 sl 5 calises glgil o boallis |l
) s i g
Tl A e %

Y)‘OW Jles )|9.’ **

il A e

Crsy Al g

T Shale Al g o

Y sy Al o

'. Belt conveyor
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Abstract

The use of intercity train system or subway due to high speed and security, has been increasing
in recent years. One of the main steps in using this transportation system is digging the tunnels
required for this system. To dig these tunnels, tunnel boring machines (TBM) are usually used
because these machines strongly influence the two main parameters in a tunneling project,
namely reducing execution time and reducing costs and, By creating a safe environment for
personnel, they have the least possible impact on surface structures and the environment. But
with all the advances that have been made in these machines, these machines always face
dangers that are inevitable. Therefore, an approach should be considered to deal with these
hazards so that drilling operations are carried out in the best way and in the shortest time. One
of the newest approaches proposed to deal with these hazards in the field of engineering is the
resilience approach, which generally refers to the ability of the system to return to normal after
an accident. In this dissertation, the resilience of TBM conveyor system of Tabriz metro line 2
has been studied. This system consists of three conveyors that are arranged in series and the
length of each conveyor is 7761 meters. Based on the relationship used in this dissertation, the
main step in resilience analysis is the analysis of reliability, maintainability and supportability,
for this purpose, all information and data on downtime due to breakdowns and repairs related
to about 15 months of conveyor operation were collected. Statistical analyzes were performed
on the data and the values of reliability, maintainability and supportability were calculated. The
resilience values of the organization and the efficiency of prevention and health management
technology were also analyzed for 80 to 95% sensitivity values due to the unavailability of
information, according to the opinion of experienced professors and experts. The analysis
showed that the resilience of all three conveyors in the period of 200 hours after starting work
is more than 60%, which is a sign of high resilience of the conveyors. The resilience of the
whole conveyor system also showed that the resilience for the situation where the amount of
resilience of the organization and the efficiency of prevention and health management
technology is 95% is more than 70% and for the case that the value of these two parameters is
considered 80%, it is more than 25%. The analyzes also showed that the role of organizational
resilience and the efficiency of prevention and health management technology increase over

time and make a greater difference in the amount of resilience.

Key words: TBM, resilience, reliability, maintainability, supportability, Tabriz Metro Line
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