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Bamrah Quality Policy

Bamrah has more than 37 years of first-hand experience in managing and delivering large scale complex
industrial, infrastructure and national development projects. With the help of its skilled and experienced
personnel and by complying with technical and quality principles in accordance with Quality Standard,
1SO 9001:2008, and Project Management Standatds such as PMBOK, Bamrah has been an active and
effective player in the development of Iran. to further improve the quality of its services, Bamrah has the
following objectives on top of its agenda:

« Elevating the company’s position 1o the level of a credible EPC contractor at national and international

« Applying the latest technologies for the implementation of company

« Applying integrated management systems and modern information technologies for the enhancement
of company’s performance

It is worth noting that the company’s success depends on the participation and joint efforts of its entire
workforce in the proper establishment and maintenance of quality standards and systems as well as the

constant improvement of all company activities, The company management emphatically acknowledges
that it will offer all-out support for setting the scene for the realization of the above-mentioned objectives.

Managing Director
201206720



ISO 9001: 2008 cauitns anliwalys

Certificate of Registration

This is to Certify that the
Quality Management System

of
Bamrah

No.2, Shahin Alley , Tavanir Ave.,
Tehran, Iran

Has been independently assessed and is compliant
with the requirements of

ISO 9001:2008

This Certificate is applicable to the following product or service ranges:

Enginvering (Design), Procurement, Construction and Finance (EPCF) Contractor in:
Conceptual Design, Bavic Design, Detail Dexign, Field Engineering, Value Engincering and
Constructability Engineering and Procurement SeevicesCivil, Mechanical and Electrical worky including:
Tower, Roads, Bridges, Tunnels, Damyx, Railways, Highways Stadinm, Underground Raliway Systems (Metro),
Harbors, Water and Sewage Treatment Plants, Pipelines Industrial structure and Underground Exploration
Petrochemical, Oil & Gax Industry including: Steel Structures, Tanks, Pump Stations and Pipelines Fabrication and
Installetion, Pre-Commissioning, Commissioning, Operation and Maintenance, Oll, Gas Pipelines and related
Faciliries, Oil and Gas Refinerics and Treatment plants, Petrochemical Plants, Thermal, Hydro and Gas Power
Generation Plant, Metal Ore Treatment Plants, Steel Mills, Oxygen Plants and Copper Smelting Plants,
Ground andSeil rehabilitation including: Dynamic Compaction, Drilling and Piling, NoilingFeayibility Studies,
Management Contracting (MC), Management Services, Imspection of the Construction work

::Certificate No :: 401003-401

Date of initial registration 05 March 2013
Date of this certificate 05 March 2013
Certificate expiry 04 March 2014
Recertification Due 04 March 2016

CShpret be the company Mot smtng B4 51 30emm b e rriguiced danderd )

' 2 gireclor
LMS Centifications Prisate Limited
emald  wbods mscort oo www lmcont com




Coguas by dolnlss

Page 8



InI'he Nome OF ¢nd

%

,'-’LN,WI
g
Crovrartom

Catazardes
I.uodﬂm

G grae dalisal o3
Membership
Certificate

Bamrah Co. ol 2l LA 0.

Membership Date: W a6 oy 3

1979/05/08 ARV VAT
Membership Number:
121

Date of Tssue:

2012/03/20 AR APERVER

——tr B Sk s

o
Socretary General Chiniemiain

A_'__,_,_/
= ./_’_/

\__,_,..-—""

ol slasel alad Jla ¥ Lise 4 o Fa gl Gl daliaal oS ol
This certificate is valid 2 years from the date of Issuance.

L3
\/\ yﬂ./— \}lv\
44/(‘.!- ':.%'!»‘"\'//“J

\\(u. o/l B8 ) s Tgiv
'_;zi,i"”* R I AL LG P




in The Name Of Allah

e -
O d///J;cf(/ @
ITA y v

A"d,«:{

&

o//rfél;b = 7

,:Lu"/ ! J//

IRanian Tunnelling Association
Membership Cerlificate

APAVANIY S gds b g gl
APAR/ YT o el




Cllzd sl o)

gob 4l 50 S el (0295 ) (el Hozmen (Jgol 4 a5 Jlae (g i Sl (S50 6l el
a8, a0 a0 bgley JBlas 0 oy izl Gl aledy,y 1)l fred g sl aiine Slojles
Mb@b}fwjhhmwd‘fw)b)OJbua&)quw‘@Laﬁ)ésu%MLcoM
(—a—as sleo 039> 4O J..ohlfg&l.d.{:‘ J.,Le é;).w Q‘gs.cé.g‘) S u“"l")'*"““’l"“"“" C)])'."") ‘ol.g
Ao a8 o Al coin ) Sle leie a4 Ll o e jo g aioliiy Coenny 4 S L0
Jo 4 oS0 ol b o iddd slas jgliws 4y azgi bl augly ol o ool § K8
5 L 3T cailn gl (adlial S piie Jiun (slo,giS (o, mds ail> 4 ialpndled 059> b S

Ll oz blas ple

1395 (g0 4> 5 g ph 4 &80 slidld Lol oge>

i 5 gimds Sy b paize ool Ko Lilis Sl 5 sio ols geime o
(S5 Sl oSVl IS sl Joe Slarals o3 (slealSs 5 2¥gh a5 il IS
oo 290 Al 15 g ST glulas 4l IS

sl glgil (ol slo als abas (L 5 O slo 6l abai (ol slo o5y, w0l ple o
Ol 3l 5 b ails aels (s O

Lo 5l ey Jlasinl d(g50) st slojlhad ol 555 sl olop ) Slaesls .




ol el w3l sle 039 51l Wged el oasile; Ll 4 Suidge LTy 58S jul i j3 039 Frosl i ol pl Slesdle oS0

9 505 e (oluy; Slals (erimo b reize g Olxils IS Ly cole g 5l Sldes ‘Gﬂ sl ojlu g gs_;L..,).gT sl

el 00 43‘)1 ») Slbo 3o Ws}b




A

Slaai wlwl p B o3g 29398

ST PN R ¥
FAL)

iy sle ojlo g bs
A

312,155 &lo (bl p oy p 2593

I M sy s s

i sl gl g g
AL &



dnslg Slawl g 0w

5 ok s Ocsle o ojsp G3ge 521 5l (s 8wl ol ol ¢ T it S5 b )0y olgan
5ol sla als aaar (ol sl o8y, Sy 0um 5 o] Glb ojlo ¢ s c3le ales 5l (EPCHes L

5 ol ele 4 sl g alg) bghas T Gl il 5 JUisl slo bigs « ol o350 ilhony sl ol cdlols

D0 Ke i i3 4 ES 0 slo 059 5l (g) Aiged Ll oy lis ses 51 LS



P.rt...w_m C_.t}rtcr 9 Jdw

- - 340,996 752 17,878 21,775 | 1,727,000 liels 530 dus
- - 95,000 1,953 32,450 20,050 | 1,260,000 8y s 8l 503l cllis

- - 48,000 T | T
115,850 500 7,900 41,000 35555 el clo Jigi o3l g
- - 10,000 11,400 110,500 344,120 | 2,296,000 45,5 S By oSy 5
- - 70,000 1,785 30,120 24,320 | 2,980,000 Vg S o
1,198,000 ) ) ) ) ) ) Dok (gordiy i (e Jlazeiul
450000 [ 1,100 - 6,500 80,000 340,000 900,000 5l o

filling ton S




13 0)“’ b‘” M

tsogos OledMb!
oyl s Sl i og b @
Gle plse ) maldl (65,5laS 5 O qlio l35 10,8, @
)yé/\as“‘g“' :é‘é)')sw °
ailosbo 0l (5 eskS Ve )0 0yl Sliws, t03g 9 Joro

omSgw =S 9l jolie (rwaige yglieo @
YoOY Vg PN coloyly8 e gyl e

2 ol

o 1o S18Lo b e £28 el )l 9,0 VAV, b 4 RCC) Shle o g e AV Job a loj Ko oS 5 oo Lo
dw B Clw @
St anls e

Ry @
oyl azog 0
R cr

S 5 )l ol glo lazsls @



Obold (F 3o v

Obels S3Fe awiojem el @

Ol ol dibie O lojle tloydyls @
Yo PAR0,FY 000,08 Ceoud e
Slplpbals tejgp Jxo @

Y pslie (raige yglie @

0 JoSS 109y Crrdy 0

8 e
5 Sl Joeld ofgn ol Sldes ablco Glisls ;0 s J55 5 55,5L8S 5l 0 )50 O (el sl (550 ds (]

OIS 5wl B el ailsog, Sl il e

i olesy 5 Gy I8 szl e

b ol ainy e

S 55 Mgl Slacpasls 5 525500 @

JBGleg, 008 Sluels coai g ags @

B30 )Ll Dl eal g as o



Obold  J e duw

g EFoo
Qlsels (G35 s o395 P
Olels e S5 5 (55,588 Ol (yasls Slaal
S5 o e 55 5 751 (s 059> el
e Aotz bels ailsog, alsog,
) At b (S o S £ g9
54.5 Ogwligh el 31 £l |
445 zU Jsb
10 b e SSlas
240 Ogwlaigd e piSTas
1,300,000 Ay x>
12,800,000 O35 ¥ go x>
/44 e S b

¢ shol oy Slasl o &gl alwgs ailsog, Sl ol

O3S oy S5 (29,5 5wl o3l 5,5 6,
‘so.lb 5 Cdge o col> g 380 Ll ¢ g juun

oly pli (5,5 abans




Obold (F 3o v

)
SIS

o\2 ~
1/ ey 19
-

Jor

AY\YE: EAL

ETar ol TS o

.@L'vu d/,v A AL) duu aj/'/ru’b»’lf; o
/.; .://mndwgf"'du-’."éur'/ ,d,i/liivu&::

7.
AT A

Q'U’IJJ}""JA;/KG. - ) I/d(ﬂl:’ C)&’;’/ ‘_:f;
.(/Ltiub:’ju) oA
h‘J}: ooo'-"’:’

S



e 4
\;_ O “",\V 1 .4}‘
I *

U’)g’(‘w&dﬁdgz.—v&%ﬂ/ﬂ/.
, PA
- JPL;J) r}' Joeza

18 ‘,’I ’ i =

3o ol oo Gty 2l el st s S sl G autie L
OlolSas 5 Jlalia wie )l olaa ) 5 G805 51 Sla sk aladl sliidla (S Sa
i G sl cale ) Sl s sl eSS Bl e Gl e
Eomo el L Gt 5 clis sl oy a8 p e Gl 0 00 las sl
oy adia ciu s a0 e sl T 3 S S Rl s s sl ju a8 S
) GBS Jydes a8l o S3S5aad sy il
2R Ly Jlalia S5 el 5 (86 e s Lolal
M Sl e o s 0 ceia o 15 Ll [ 5dl 5 B s e o

"‘!'f'.‘“":'gf‘ J.JL.. ula.n. J.'a."..\.'; .KJJ

% ; u,;v: d'/

‘7 ‘ S
'\Y \







2 T :m-..-vvm—""
Lo —ar

- MW
>3 b ol







4355 s (218 2 o5 g o

a5 o By oy iiojon pb o

Ol o g ol gl dnng oS0 tloydyls @
Yo VY YEY N0 w000yl 8 Cwoud o

Sl o obwior bl ()l pl 059 Jxo @
o Slee jslive (paige yglie @

0l JuoST 059 93 Crmidg @

28 oledb|

ilre 5 S lpe ol Sldes 708 canl o >l SlglSe Fr v 5 595w olgi S 45,5 SyFe dwe B oSy 0

@;@Y,X‘u;uﬁgbzdjaﬁ:l}w .
caSayio Ve ey Wil 55l 5 ol e Ve b Ol s 5 )15l ez 0

08 (_g)lo).;l:})‘%omizj °

adl o A i oo Lol iSa; e

oS o YEE,e 00 o 4 o890 Lol leisle gy o @
bl @S gl e

558 s Jigb e Foe Slasl e



45 55 o (85 0l5g

Olrws o Egoge
4555 (S S o395 pU
3 Dl 05 «(55,5La8 O sl 2l (695 oo .
Slox|
Obw9> ol
@b Jsb g 6 pom bl p (lpl o (0 3555 o31s Lok
Ser Sy Azl ;s 00 385
45,5 20 6 059> g
a> S Gl alsog,
=) & wmd b S o s Eo
127 Ogelnigd pdaw 51 £ |
3,030 cb Job
12 cl oy SSlos
1,700 Ogawlaigh Py S Tus
5,300,000,000 Oy g0 px>
18,260 5130 oy
S Fer By o gy g sla)ls oly pb 5,5 adan>




4555w (18 ol5'g

Yo
Ll

. » -, 2 . /.4 y ¢
s§umbs 2 NS Lo/ oKy Eiwl

“a G Ao 4 :
au)i JW”’/’ d): rb/srl.' s 42 c)u//—'//:o

- . 3 * &/ -"

w—| W1 Y1sl S17 7 (S8 u;f/; 17 S

.,auga?u.;ﬂubfe’, sk o 1 =y

. /,(,’ il

) g: bj,:/

cjl/.ldufld/)"';f/:



9y

—

4,5 o B o




4555w (18 ol5'g




25935 oyl pl sledigh o8 (g

Lle w98 o895 ol ol sleigi s 059 o @
Olrl 9 9 ol lie dnwg &5 ,5 1loyd )5 @
VS YVFEV,N -V 010,0,8 Caosd @

Ol ol o> bl bl (WgiS 0l 03599 Jxo @
8 Olee gl (W0 AR :)QL&.o .
odd JooSS 1039 Camdy @

b leS!

ol o8558 ol Sl (s3ey R g 63 ey i 5 Sl g o ok Sl cenl Ol 75k g0
Wl sleidd | by o)lps 5 38 don o Sy O @
Py o5 g (ool Gy lzl e
g @V o> Skl g S o

ip) Slazie b Jig 4l ¥ oo Slles 12!
S VilaJigs Jlas e
o VAo Jigs Job @
oA lpgad glas,l e
ko O Yo O XY o lgys 3l gy clacalis e
o Yo iVl glaes sl oty o
GOBe il ey S 0y @
e S ARSI



WS oyl pl lelisi (68 by

Olxndgi

Eyogo

>

o395 P

0397 1> Dl J 555 55,3l O (aalie 2y 595 g

Sy 232> 9 95 2ol 6

Slon!

JES! Jigs 9 Byl w2555 )52 0l pl (SB oo 1 5ot
(o Jiss 58 5 Jsbo bl ) o]

o039 Glaskiw

o9,

2591 5 039>

098wl

45509)

)y S A b SB o

s 9

182

Ogelaigd el 51 g 3 )|

760

cb Jsb

17

gl s SSlos

4,500,000

O30 g0 px>

17,500

Fopw Cad,b

ol ety iy o g 3B gy eai g 1zl el ( S

oly pb (5,15 aka




NSl pl Slebish 53 Sindigy

ATt Y |
DR Sy

. [t
w( WA=

“o o . oy ook
_‘/fuﬂy,fruf/‘-:/‘dl,)dﬂblfbUn/lu'/,!,’dlw—’r"dﬂmfig

...:g‘,'.;»"‘w,:Jéuucé6‘.;:,_,.;uw"3.>_;fuyu/;6:u‘jf:

. . . 7
i otéianez ?;ﬂﬂf,—_/m'/fé) N JI21A 1225

AN S 02N PP (I G i S
('w’dmw;:...-J}Jua?/m;;.‘jm,s,gg‘-/f.-/u;w _/:J
‘;J{v ;;u,‘,'n«ow/-(w,.;/A;/:/'"‘j}.,éuds./};n/,d,g,;‘ﬁ/'ﬂ})gf

.»)F‘u'm/ut;w/'

/ o /
,)umt.ﬂulﬂ‘z.. ;/ug..wﬂg.;/)‘/ﬁ//

wlile, sk »

et s ) g SN Gy oy gk e e B Y LN e




2g:S Lo pl sleligh (o8 siuligy

—“?ﬁ
/m_‘-& > AU AN R ..;‘o.vu\a--rn‘-.\w._\-“ﬁ .
. : )
e 1 . Al " -
1E 2 § . ¥ | \ *
1 3 ) -

. 2 !



0 yogw o Syl gleligh

0y S Sl Slelisi 1039 p oL o

Olrl G g ol gl anngi o8 i iloydyls @

NS VEYFYA-A 310,08 Caond @

Ol el sl o 515 Jlr aladise oo ailsog, 0599y Joro @
o8 Slee jslive (rwaige yglio @

odd oSS 1059 Canridg @

2 ol

dlae 2 O)lpe 2 Joide 039

S AYD ol g yie OV« Ao el 4y Ol sl gy s, ¥ &las] @
o VY gl jl s anslyd Slas] @

o Vil an cois wlasl e

yogl S At g 4y pw s ool Slasl @



o pacns s 1y leligs

Sl Egoge
A 039 pU
5598 ol (el EIRVY
Sres 059 o9 Wlasin
> 2T 6 059> gl
6 youw Al>0g alsog,
P90 (S S o9
180 gl il el 51 & s |
202 zb Jgb
6 gl oy Sl
28 Ogewlaigd (f e S las
559,000 60 e
810,000,000 G e
8,500 Ry Codyb

Slyil fgi las|

oly pb (5,15 ala>

S5 plils

039y yow




0 yogw o Syl gleligh

A . /. - .
s Jf«u pp s LU AT 1 i NI | Ju="Us otft_r

LG A IS 35 i Yo LG Sy

i eri Al 0/6‘?’ (s /:'/06,-3/;4.«(_‘2 N 171 /'f/}'%;ﬂ/t‘/

AN SIS o,.Z/i",rjvdb_‘—}L«{}sl_{:m/, el
(.blidb'&’:w}l .d/(‘yfuvj//miJ:‘jmi;gln/'f;/u,.’w .;/: u’”
%df)b;dﬁrld//‘ﬂﬁ,;/é;v/'f‘f;u&;uj"u;}v' & pﬁﬁ /’(’{;’)ﬁf

ol il

/ /
’/U"!?'/’iﬂdff ’/c/{'-. uﬂ,_-/,éu‘v{/

Gl B ) o SV 5 My G 3 N e Y | 24



S slelis
o).o.z_.w S W) K

-

-




(gl 595) dogew (S v

: oo leSol

(ghez,55) e S i 0fgp p @

ooyl 5 (B8 ol ol dibie Of (polgs <5551l 3,5

Yo OYFVEIA 130858 Caosd @

i Ol plsl g mie joed 5l g egkeS ¥« plltefep o @
it sl rmiige ol @

o JaS t03gy Cuamidy @

t e oledb!
o= ploxil 988 &il09, (59) 2 y) t 2ye g e O gum gl Jsb b e PRl 4 (e 8 (SB s ol Sl
il ce s 3lge 1 Loice 4S5 ans

Sy YO v i loySle e

oS ¥ Voo cee i S e

0 FYD Jsb 5 apoie VY carlis 45 plaS,a S (gl o lo ahaie b 8ol L ad, ¥ o

5 3L lalas o ot Sldes coSogie 8« o v g S Sller caSeyte FY « oo : ol Lo e cla)S plo

s >l
FoskS 0.0 Sk Lz gy 5 oyiws seal, @
gy slgr sl abgs 5 qupoyio ) YA+ Cirlao & (g 0 0,00 Slolezsle @



(ghaz y95) wgew (S vw

Oloxs o Eyoge
2 039 PU
55915 5 (65,9La8 Ol (el Slual
89y | )35 5Ly 25T (5 059> rlan
PHSLEHERTS alsog,
) S At b (S o dw Eg8
59 Ogwlaigh o 5l gl
450 cb Jsb
10 Zb ye 2STas
24 Ogwlaigd (e YiSlas
3,100,000 Doy o>
135,000,000 O350 3 g0 px>
1,510 Foyyw Cad b
(o9 § (o pwd Sl ool (Ll ! g wlas] oy ol co)lS alnss
s sl sl
SN (> 0395 yiehe




(gl 595) dogew (S v




> 3)//% y r" )3. L. v \

&‘ ‘\,,w f( )u ' ))\ @—:"‘ 0k

U™ ‘k‘ / Ill"]l'
ﬁb )a ‘ :'J/ l,’l 1 1}

oges Sl
o ol Albaiar 0je o @
08 ladhie Ol cS i iloydy)ls e
gy FYFe e YY)l 8 Coud o
Olnl s el 059y Joxo @
o8 Slee jslive (puige S0 1Hglhe @
2l o te3gp Cundy o

3 Lo
Sl o5 63l ol o Sla talesT e ciil g 5 llias dngs el Jals 03 2l labec 035508
| J.n) 0)‘9.4 6‘?‘).: M 0)9)4 J‘ML’ < Ml; 5o ua.iofvo;/f M:.B)Ja L’ g_j FHES bal )‘ wl.c)]

059 (skail g adsl (b e

3L 9,90 oY1 Oeile g Ol )5 g LS S lasgags e

wug&)pwjbo)b‘_g‘)}‘jfbb o

il abgome 330 Jlnl g J5S (( Seille o (B p Slimezw slizl g (AL
JLSs Soes a3 aias iolojl (6,10 0,00 9 (g5laslel, @



Sloed LS ails duiuas

Ol Mo ailsahai s 059 pU
Sl oyliwl Ol g Ol ylojles Lo y8 418
Yo YYVOY, 55 1018 )8 ol

Olrl e e 1059y Jomo

o8 Slee jolie (pmaigee &S0 1 yglie
00 JoSS 1039 5 Camdg

t e wledb!

wlo ((deais ol Jols EPC ogg, ol o)lo Giiig cod 1) ja 00+ v+ Camaz oyloed Ol ailsaiiai ofg,

PEe g te oo b b loes s OB ails aiar olS s 50 55l ol 5 ialesT s el upon 5 llae angs

Slees 25 5 4 03sn shol lapml 5 005 Jgoe o sl 4l 2

0595 (sats g adgl >,k

ty Jotie A5 bl Slast LS 0,50 OYT yiile 5 Olpgos >, g (A3l a5 5 ags

Q_.A.*SAJ:-OA&”

bl 4 Sopm il o ole a2ly 9 il Jold g (A5 2]
380 5l g J S ((Sile (B Slip gl 2l 5 (i
C,\JLMJ L,;..S.m)’ p.n.u.\.h.m) 9 LQO)L.» (5‘)-"" 9 ‘5>|).L>

S5l abogoe



* .
2
3

518 il

&‘M <




P Sl

: og0s Ol

8 Slopli0jgn pb o

S YAYAE,- Y ol 8 Cwoud o

S e Brh olmlydl bl (ol pl e3g 0 Jxo @
8 Slee jslive (wiige yglio @

odl oSS 1059 93 Caaridg @

o ol

adsd b3 yeglS VA alawly 4y Olgaibio i s 31 52y e 4l 50 o yin O (5 2 b Ol el eyl B
kS 3)lge sl p Joiiie
S VO o Cdilb 4 4 e deejpy SR o bV sl @
Syt Voo Codib a4 e p) (o o 2L ) esle @
Syt Ve Edib 4 Sy e Gy SR O ST el e
Wil abyome 4l )0 ol cuxSloyio O Slay Cudyl 4 S 58 e Jsb g0 s Al ali CLO cSls o
by glaojle plo g laails b letslo (i lpletslo alide ol



Jo s

AT S
ST 1 &
et s Sera
R & Gl O a X /.0
1§ 990 1 I AT 3§71 P G
. ’ . L . -~
A u:a(r‘ -..4’),4/
g A / "t o . -
d_"v"' 1% .:/I,J//-‘f. /H(’{/u’/l/{ ALV 08 JI

/‘ P . e~ . . L M
d“é‘t:"{;’t/q’ u”‘...ab'ld/dto/(/ 4.:1 A /{u!{'ub’: DC/

: BENE o w AR Bl pli
GBS AN G I L I J oy oo assl 318

00’; . g .J/{ ‘e - i ¢ -J/&
(bt (:2_/&; /'(/LJCI/)J».(UAV%’/ ol

- & . & . A e " e -, - /‘
. ”"O’(}" boissponss yueife 17 o /(V) ub’b/" =/
A . - v . . - -y . s

. . ° - A -~ et ‘
. A:L wlul’f '/:{fjl« iy ”r/d/?}’ L:;’/‘U’ti.}’(:/'/’
T -

" ey

("
d6rr
u’{’ufu.c’./ s s
\YAY ol 7\ F




Foiny s ojlw 9 by

Gl ool> sl Bg o255 05 5 s kel Gl by cile anae (il ) Ui s Jeoo g oweli] T (gl Lol (umen 0,
sle ojlo s g slooggn o axg BB akle b adl oo 0938ls) sl 5l aisSal 09,5 03,51 sl U ol s by 5

29y o sl 4 plnl ) 9 g )l Cano Gleliny 5l (Su Olsre ol ol ¢ (S
5 coid g lie TBM olfis oalinnl b o5lSe (i «(slxiil oy, 0 B 5t ol ol Lol sled s 5 Lellys
St ol Bl slo g ¢ Gaelt] DT 5 )kl slo i e o9 sl ) EPC cloas ol ol sl oo jlie (s>
b orb 4 S8, e oy 5l sl Agaianae il (e 5 gl ojle 5 (S35 slo bigh (950) (i 2] ol sl

XY GPIPURY:i)



SoSE sy S8 | samysll | Sl vy | BBkl by | By Jsb o9, pBf !
(m3) (m3) (m2) (Ton) (Hour) r@rwv il (_.GL (m)
880,000 [190,0001 1,513,000 29,400 - TBM 6 2*12500 | 25,000 o b \
FPB Do (S e )
TYPE
1,260,000 | 20,050 32,450 1,953 95,000 | Drill & 8.30 - 835 8 o .
Blast | &105 o yozew s Byl (gloligs '
182,800 13,200 19,224 705 53,357 | Drill & 3.2*%3 U shape 3,300 . . fi _—
Blast P Oliows Slopl slo g ¥
48,000 410,000 7,900 500 - Drill & 7 4 X 180m 1,080 . e . T Y P U £
Blast horizontal K955 Sl pl slo Jigi o3l dgy
l—l
4 X 90m
Vertical
2,296,000 344,720 110,500 11,400 10,000 | Drill & 4 - 400 . ; = .
Blast 455 S By o gy 0
2,950,000 | 24,320 30,120 1,785 7,000 Drill & 4 - 435 . .
Blast & rwﬂv —_— .
Y

Lsl Logl o jgkaie aizr 035 5,




. o

ol g i OLL g Glosl Oldos - Lgl Logl 0 y5kai0 woz 059 5

Ll Legl ol5'g 3 Ll b5 ol lles tojgp b @
ol S h teydls e

YO VAN, e e 00yl 8 Cond @

B s 205930 Joxo @

G5 s9lie Gemdis 9 o8 Olge ES 0 1Hglhe e
o JoS 1059y Conridy 0

td wledb!
=l ol S )0 g0y b jlas oo b g o> 0 Joiiin 9y Alvs o Jobl fies gl @
sle ol Slasl- bg 2y 5l je Y8 e dg0 Job 4 (LeST Ollos 3 S (@3l 5 g0 SlaSou
Bgps Sl Fes (25,5 b ojlo plo s gy 9 05 by (JUI Jols assly (25>
o8 5,5 bl by a atasly Slacwls g b o)l plo sl @

o5 Gz g et Sldoe @



ol g i GLL Ly Wloa!l Wldos - Ll Log‘ O)9.b.~o o> °)3)‘




et s i ojop ol @

et et a8 plosle o Byl

YoV YPEYD. 0loyl 8 Cwoud o

Olnl o)l ol Gled ol iefgp Joxo o
oy barzme olyes jsline rwaige 1yglieo 0

odd oSS 10393 Camdy @

o Sl
ol 5l (g (lel) s slaJigi 5 9550 ol slaojle (121 5l el & jle 5k £9.550
ooyl Vo (60,51 g Cdge cbli> ojle Jlsus >l @
Gre V7 el g e Ve oy el oo i ol ol o (o) olal) @
Sl etlo oliws 95 Sl oslitul b yie 7 (Sl JlB b jegkS ONY Jobo 4 plaS 52 (s3lse Jig5 Lo g0 sl 2l @
_EPB g5 j(TBM) iy
Wl Gy o CoeSw adgi 1 Jels Slaity slgleisle 5l )l ope s c5le @



1) 3./. S AL

g sy B
.b(g‘jﬁb:f(/"‘jw_,

; a1 ‘e A A - - ~ .- /'
dtJlU’J(lJ'/u%A&”UPJ” )M’Q“hb{)/l&b/lu‘yr'l/

,imy/(w,_'/uumdu(t.zf«,@u.,/w,uy;d,;wdof:/u’
. - . - . - 2 - v -

- A - / / - PERCE) . ::;"::
/u,("/‘/c)'u')/%gl;’/b/‘ubﬁ‘wl/,o/(r:dwj):dgt:lﬁ Ah'/(zﬂ

- "" ® . / ot 0 / 2 * e w . y .- ‘.._' )
d .)I(/,)Ja;:/dl (HL ik (fIF wdbwu.ﬁ,uu:;)uww.‘Jm
N v - P " - - P

R " . X . .
| ubi-»’/f/b/,)g'u.‘)/w‘).:/b/-'/fb.(‘/g’/b‘ﬁa;)f/bl TR VI i,
- ® . - . . g o » 2.

F

RITPORIIRN

42 s e ~5 54







Shiraz METRO Articles:

Abstract of the Case Study for Shiraz Metro TBMs is available here. Complete version can
be obtained upon sending a request t our Tunneling Diision via email:
nwa) d (X

New Method for Passage of Shield TBMs from Open Space
(Case Study: Shiraz Metro TBMs)

Poya Alamir’, Ahmad Reza Ezadi’, Hamed Jamshidi™, Ali Reza Setodeh”®,
Mohammad Khosrotash®

5- - Mining engineor. MSc, Consuker of Excavation Group of Bam Rah Construction Co

Email:tunneldiv@bamrahco.com

Shiraz Metro Tunnels consist of 1o tunnels with 6 3% Sameter and 15 Lin loagth that are
excavated under waser table o wity clay area Fxcavation of thewe tanncls are perforned with
wo EFH sicld THEMs in cirosar shape and sspport of these amnels & done with concrete
scgenends with amsngement of (1+2+2+1) snd (hickness of 30 cm. There are several metbods for
prssage of sdickd THMs from open space (st us Metro statios or Shait) For mwving THMs
forwurd m open space, & willickent spport o pecded  Starting of Shone metro unoels
excuvation in stuton 1 wes done wigh help of Pash Frames and two THMs after passing $00 m |
amved 10 shisfl of station 2 In station 2. two machanes shouk! pass 100m length of station o
cumcrete cradie ot open space In this peper ot fiest, different methods of passing stickd THM m
open spacv e doscribod, snd then oew method for passang of Shing THMs fromn stutica 2 is
explatoed Hase of ths method i wsing o 1y pe of segments srsmgement tnshoad of Push Frame
Al last comparing betwoen new method and otber method o done. and some practical and
theoectical resudis of new method were describod

Key words: Segments, Push farm, Shield, Cradle

© Modares Av. Podonak ST. Bam Rah Co. Shiraz Metro work shop. Shiruz. lran
TOR1T3005066

Bamrah Company, No.2, Shabin Alley, Tavenir Avenue, Vali-es As Street, Tehiran, ran. Postal Code: 1233876611, m
PO Box: 1587515609, Tel: 458 2188785071, Fax: +98 21.83 785061 bamrah@bameahco com | wiwvw bemrahco com Bamrah
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Hamed Jamshidi and Table 1: Tunnelling methods used for different fots 3
. . | Method statement Lot length (km) |8
Hamed Moamme" detall B Twin tunnels excavated by two

the Cons(ruction methods W P8 TBMs (NFM 6.88m diameter)
used on the metro o NATM [heading & bench)

N Cot & cover

125

b Open cut and ‘3t grade’

HIRAZ, capital of Fars Province, s the
largest city in southemn Iran with a
population exceeding 1.2 million in the
ity and over 1.7 million in the metropolitan
area. Work on a metro began in 2001
Shiraz urhan railway organisation (SURCQ)
was established by virtue of municipality rules
1o be the client for the planning and construction
of the Shiraz Metro, With an alignment length of
24.5km, Line 1 comprises 21 stations,
SURO selected the joint venture of Metra
and Behan Sadd 1o project-manage the job
Four different methods were applied to the
construction of the metro due to prevailing
geotechnical and groundwater conditions, and
also 10 the problem of traffic (table 1),

EPB TUNNELLING

As table 1 shows, the longest part of the project

comprises twin tunnels, each 12.5km long with
an excavated diametes of 6.88m and final
diameter of Gm, These have been bored through
allusvium and under groundwater o

e FINANL reakthrou i
their drives in October 2010, In so doing, they
recorded one of the longest EPB tunnelling

@

drives for & machine worldwide.

ot fOr Shiraz metro
NEM factory

Bameah Company was sthected as the main
contractor and all works were carried out
under the supervision of Omran Mohit Zist
Company. The general specifications of the
EPB-TBM bared lot are summansed in Table 2

PROGRESS RATES
Excavation of the tunnels began in November
2004, and was completed in October 2010,
which means that 25km of EPS tunpetling took
atound stk years

Table 3 shows the anaval progress of the
machines in each yeir of construction, while
Table 4 shows thelr progress over vanous
time periods

INNOVATIONS IN TBM RESTART

As a result of the special conditions of the
project, and the mutual contract between the
chient and contractor, some of the stations along
the route were excavated bedore the arrival of
the TBMs, The main aim was to save time and

| Iy e f {'”. ma ('.‘".‘.l m .“'v' fart T2

{uriend

TﬁﬁﬁELL'ﬂG January / February 2011




Length of lunnels
Method statement

Sail type

Overburdden

Lining type

Sezment thickness

Segment length

for each unnel

Croundwater conditions

Seament amangement

Distance between stations

Distance between tunnel walks

Number of stations passed by TBM

Number of already santh-moved stations
and TBM movement on cradie

Number of breakthroughs into stativns

Number of hyperbanc apections

™ Max, operational pressuce in hypecharic

Number of fatalities foe 25km of EPB wunnelling

IRAN

Table 2: General specifications of EPB section

2 x 12.5km
Tunneting by two EPB TBMs

Sty clay with faver thickness of 1-3m
with fenses of sand and gravel

Excavation of 10.5km in saturated soil
and Zke in dey conditions

Min. Zeny max. 19m
4-8m
Concrete segments

1424741 11 key =4 thomboldal + 1
counter key) connected by rod and dowet

J00mm
1. 4m
KN00m

15 stations

7 Slatior

o
1.550ar

31

EVERYTHING FOR RAPID
TUNNELLING

enced and efficlent |
TUNNELLING
RAILWAY TECHNOLOGY
SPECIAL CUSTOMISED SOLUTIONS

MASCHINEN -
“* STAHLBAU

ternational exper

A
e
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BITETANE AG

World’s Leader in Underground

Grouting Equipment
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Shaft Sealing
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2 1s5e some of the stations as

IRAN

new launch shafts. This also
meant that the length of
mucking could be reduced
Generally, TEM-launching
shaits were relocated four times during

the project,

Innovative methods were used to move the
TBMS theoegh these excavated stations and to
relaunch them, This included the use of
pre-fabricated concrete cradles and a staggerad
arrangement of segments to allow their use as
pushing frames.

SENSITIVE STRUCTURES
The machines bored henvath Qadir Bridge
andd the Zand underpass. Both structures were
very sunsitive, especially Zand passage, which
has a length of 900m and is focated in the
historcal part of the city,

The contractor theredore designed these parts
of the drive carefully and was able 1o pass
both of the structures successfully. Figure 6
shows susnencal modedling of the conditions.

HYPERBARIC OPERATION
A section of the Zand underpass was located in
the histarical ares. On the other hand, a high

Zard umederpass mumerical modtelliog

overburden and sbrasive ground conditions
along fhis section of the altgnment forced the
execution of four hyperbaric operations under
waorking peossures of 1.55bar.

CONCLUSION

Figure | shows the final breakthrough of the

second maching into the disassembly shaft,

which was clebeated an October 2010,
Excavation of these twin lunneds on Shiraz

Table 3: Machine progress (years)

Year Excavation length (km)
3
441
54
18
33
3.95

=R R A P

Concrede JHM craies

Metro Line 1 could be considered as ane of
the mast successiul EPH jobs in the world -
154 only because of the bong drives, but also
for catering for these canditions in the design
and manufacture of the TBMs,

Now; both machines are belng overhayled
ant being prepared for 4 similar job on Line 2

Max; daily progress of one THM 30m
Max. daily progress of both THMs 47m
Max, weekly progress of one TBM 16dm
Max. weekly progress of both TBMs 224m
Max. manthly progress of one TBM S42m

M. munthly progress of both TBMs 919m

Hamud Jamshici is head of excavation control at Bamrah Co; Hamed Moammeri is an independent consultant

Table 4: Machine progress (time periods)

@
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Effects of surface buildings on twin tunnelling-induced ground settlements

A. Mirhabibi, A. Soroush*
Department of Ovil and Environmental Engineering, Amirkair Univ, of Techmology, Hafez S, Tefran, Iran

ARTICLE INFO ABSTRACT
Article history: The reclprocal effects of tannedling-induced ground settlement and surface bulldings are among the main
Received 12 March 2011

concens in urhan underground projects. Interactions between buildings and tunnels can have major
effects on the sertlement trough. Therefore the factors invelved in this interaction need (o be assessed
prior to construction. The interaction of twin rennels construction and budldings has been less studied
compared to single tunnels. In this paper, the authors present the results of a study on field data of
the Shiraz metro line1 and conduct two dimensional numerical parametric simulations. The effects of dif-

Recelved in revised form 22 December 2011
Accepied 23 December 2017
Available enline 30 fanuary 20012

::’:Z":;“ ferent factors such as tunnels' depth and their center to center distance, and buildings stiffness, their
Tunned-builling jeteraction weight. width and locations on the surface are assessed, Based on the results of the numerical simuia-
Surface sertiement tions, the influence of each factor on the settlement trough is assessed and a new parameter named ‘rel-

ative bending stiffness’ is introduced to incorporate these factors. Two design graphs are developed for
fast evaluation of the buildings effects on surface settlements in preliminary design phases. These graphs
relate the maximum bullding settfement caused by tennelling to the corresponding green-field

Modiflcatson facwor

settlement.

2012 Elsevier Lid. All rights reserved,

1. Introduction

Due to increasing traffic congestion in big cities, construction of
urban tunnels (road or metro) is inevitable, While underground
construction has certain advantages, it could have undesirable
effects on surface structures, especially in densely constructed
areas and for old buildings located adjacent to the tunnel construc-
tion site, Therefore, the effect of tupnelling-induced settlement on
the buildings has been widely studied. Appraising the settlement
trough has been a major factor in maost of the related researches
{Burland and Worth, 1974; Burland, 1977; Boscardin and Cording,
1989; Son and Cording. 2005, 2007; Schuster et al,, 2009). Several
analytical and numerical methods have been employed to predict
tunnelling-induced ground movements (ITA, 2007 ) Nevertheless,
the effect of surface structures has been mostly neglected in these
studies { Peck, 1969: Sagaseta, 1987; Loganathan and Poulos, 1998;
Park, 2004; Wang et al, 2009; Negro and Queiroz, 2000;
Rodriguez-Roa, 2002; Azevedo el al, 2002). Since the stiffness
and weight of surface structures are expected to alter ground
induced soil movements, the influence of interaction between soil
and surface structures should be included in the analysis in order
to realistically predict ground movements | Potts and Addenbrooke,
1997; Liw, 1997; Augarde, 1997; Frapzius, 2003; Mroueh and
Shahrour, 2003; Pickhaver, 2006; Dimmaock and Mair, 2008),

* Comrespanding author. Tel.: 498 21 6454 3009; fax: 498 21 6454 1000,
E-mail address: soroushidautacls (A Soroush),

OB86-77398/S - see front mammer € 2012 Elevier Lid. All rights reéserved.
dok 10, 1016/) tust 2011.12.009

An approach to relate the building’s stiffness to that of the soil
was proposed by Potts and Addenbrooke (1997). They assumed
that a building can be modeled as an éastic beam with a stiffness
equivalent to the stifiness of the structure, Having used different
combinations of axial and bending stiffness and geometries of sur-
face structures, they conducted a number of two dimensional finite
element models, and proposed a series of modification charts to
relate greenfield conditions (cases in which no building is consid-
ered) denoted by GF, to interaction-included models.

Most of the studies have focused on single tunnels, and less
works have been devoted to twin tunpels without taking into
account the effect of ground-structure interaction {Addenbrooke
and Potts, 2001; Karakus et al, 2007; Suwansawat and Einstein,
2007; Chehade and Shahrour, 2008; Chen et al, 2009; Osman,
2010), Compared to single tunnels, there are more factors which
contribute to the interactions between twin tunnels and surface
structures, especially for urban tunnels which generally have large
diameters and induce more iteractions. Therefore, more studies
are peeded to investigate the interaction between twin unnels
and surface buildings.

The evaluation of interaction has great importance dunng the
preliminary design phase of a tunnelling project, particularly when
the plan and profile of the tunnel are under design. As a result,
introducing simple methods to account for the interaction could
be a useful tool for decision making in this phase. Furthermore a
predse assessment of surface buildings settlements during the
detail design phase should be conducted to assure the safety and
serviceability of the buildings duning tunnel construction,
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' Every day we work hard to earn your business ,
- ‘ blending the talents of our people with the quality

Bamrah @ of our services to meet your expectations.

Head Office: Iran-Tehran
Address: No.2, Shahin alley, Tavaneer Avenue, Tehran, 1434876611, Iran | P.O. Box 15875-1569
Tel.: +98 21-88785071-9

Fax: +98 21-88785081
E-Mail: bamrah@bamrahco.com

Irag-KRG

Address: No. 56, 45th Alley, Bakhtiari St., Suleymani, KRG, Iraq
Email: KRG@bamrahco.com

Irag-Baghdad

Address: No.7, 913 Alleys, Al Jadiriya Blvd., Baghdad, Republic of Irag
Email: baghdad@bamrahco.com

Website: www.bamrahco.com
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