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Introduction

Roads are of utmost importance in the economic development of
a country and bridges as connectives of these lifelines should be
given the highest priority.

Around three decades ago MACHINE SAZI ARAK, aware of this
reality started design, fabrication and erection of different bridges
used in railroard transportation, difficult roads to pass and wide
rivers. Today, enjoying young skilled manpower, veteran experts
and engineers, experienced engineering teams and state of -the-art
softwares have made MSA proficient in the design, manufacture
and erection of various steel structures such as bridges with very
wide spans.

i

571 '

n

Y

=)
=)
m
o
.
A




Pol-e Dokhtar bridge

Type : Arch
Length : 122m
Width : 10.8m
Weight : 750 tons
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Sheikh Shooshtari bridge

Type : Arch

Arch span length : 84m

Total length :118m (17+84+17)

Width :12.3 (8m carriageway + 2x2.15m sidewalks)
Weight : 450 tons

Steel Bridges

Location : Gargar river, Shooshtar
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CONTINUOUS COMPOSITE GIRDER BRIDGES B g o g0 8 5
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Shahid Bakhtiyari bridge (Arak) S b)Y Gase 4 sobi s Jald j3e YV/A ¢ pse

FIWA: &4
Type : Continuous rigid frame = L2
ST 37-2 :.}‘5.0
Length : 259m(20+30+30+33.4+61.4+34.2+30+20)
‘Sbl £ L_.-uai Jﬁn

Width : 27.9m, with 2x1.5m sidewalks
Weight : 1760 tons
Material : ST 37-2

A il b
Location : Arak = = -

Sleel Bridges

Type : composite girder with variable section e phie b Soaosc s 895

Speedy bridge length : 65m (50+ 15) (B-418) 55010 1 9,035 Jy Job
Speedy bridge width : 25.4m S YO/E : g5 g 20
Tardy bridge length : 50m e B : g8 Js Jsb
Tardy bridge width : 15.2m S2e VY gyiS Js pye

Weight : 1000 tons
Location : Fath St. and Kan river crossing-Tehran
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Quied - e - Awam (Clifton) flyover bridge, Karachi, Pakistan 2O/E s By
RAVIYS : gli )l yiSTas

Type : Continuous rigid frame
Length : 606m YT 05
Width : 15.4m OEaSlmalS s s o Jore
Maximum height : 17.25m

Weight : 2300 tons

Location : Karachi, Pakistan

Shibsha river bridge, Bangladesh

Type : Continuous composite girder Gugn Sy 01 s g9
Length : 202m Sie Y-Y: Jgb
Width : 5.1m e O/Y : pye
Span Length : Five 40.5m spans e £-/0 wlas b - ailas Job

Weight : 210 tons BV o)



e5|gn, fabrication and erection of
Farhangian bridge, Hamedan

Type : Composite girder Seus: s g9
Total Length : 203m (five 38m to 45m spans) (e s0BYA Jsalano el ) Se¥-y: IS Jgb
Width : 41m Fa b Gl By
Weight : 2150 tons SN s
Material : ST52-3 ST52-3 : slge
Location : Farhangian grade separation, Hamedan OLSia i pdacian yae alolis —ylues s 2] Jxe

T fatrgs (Fen) (o)

Y \z/ N N

¢ BERNG Qm & PER {W
BECHONNG OF BROGE (B8) | 1800 | o0 or m0ce (m)

I ]ll [ | rew moo geey

— e | o)

¢ PR § DEaRG
SEM_1L SEMN 2 ! SRR :
mn]l,m( GAMARDRNL
I | [/ 5o | Al
z .3 7= - =
BT LME ——) _',"
0.0 DELINEATOR ——tpss R R —_— e —— e —
?suwo:——__r . A -
(T - -
CB“\PLAN
1600

Kordestan Soleymaniye bridge, Iraq

Type : I-Sectioned simple composite girder

Length : 180m(45+90+45)

Width : 12.5m(2x2.5m sidewalks)

Weight : 1170 tons

Material : ST52-3

The deck has five I-sectioned beams with 2m height
in any of 45m span,and has five I- sectioned beam
with 4m height in the 90m span.

These beams are connected to each other

via horizontal and vertical bracing in 5m intervals
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Fabrication and execution of Shohadaye

Bojnoord Flyover Junction bridge

Type : composite box girder

Total length : 447m contains 210m
(7x30) steel deck and 237m internal
and external ramp

Width : 20.6m (2x10.3)

Weight : 1330 tons

Location : Bojnoord

Sreel Bridges
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Navab flyover bridge

Type : Composite girder with horizontal arch
Length : 780m +two 300m side lanes
Width : 42m

Weight : 3300 tons

BOX GIRDER BRIDGES
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Niavaran flyover bridge

Type : Composite box girder with two main
girders having horizontal curve

Length : 360m

Width : 11.5m(8m of carriageway)

Weight : 1000 tons

ycation : Resalat-Niavaran Exp. way junc-

'pn in Tehran



Shahid Hemmat flyover bridge

Type : Composite box solid frame with horizontal
and vertical curves

Length : 130m

Width : 22m

Weight : 800 tons

Location : Over Shahid Hemmat Exp. way between
Fajr bridges and Africa junction, Tehran.

Azadi square bridge, Mashhad

Type : Continuous composite box girder

Length :160m (48 + 64 +48)

Width : 28.3m(2x1.2m sidewalks)

Weight : 1750 tons

Material : ST 52-3

The deck has two 1.8m-3.2m high main box girders
for each lane which are connected to each other via

travers |-sectioned beams every 10-12m interval.
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Steel Bridges

Design, fabrication and execution of Takhti
grade separation in EPC

Type : composite box girder

Total length 265m contains 140m
(2x40+2x30) steel deck and 125m
internal and external ramp

Width : 17m

Weight : 510 tons

Location : Madani, Mofatteh and Takhti St.
grade separation - Hamedan

Design, fabrication and execution of Khaje

Rashid grade separation in EPC

Type : composite box girder

Total length : 437m contains 220m
(4x40+2x30) steel deck and 217m
internal and external ramp

Width : 17m
Weight : 930 tons
Location : Kashani,
Shariati S '
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Design, fabrication and erection of Jrualol pgaw 5118 o wuad g LSl (2l b

Babolsar third steel bridge

=Sk gy
Type : Composite box girder Glag g8 9oy 50 g5 0 wlay K) Sad) 1 M5 Jo—b
Total Length : 91m (50m span in the middle (Obole 50 (555 ¥+ /0
2% 20.5m span in each side) eoNL Vi - v
Width : 9.60m SYV:: )9
Weight : 370 tons alials 4 0 5,hb Glia g, g 5o bl Il e

Location : Babolsar dsmge s b o plia ) B Y
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Design, fabrication and erection of

Zabol water pipeline bridge

o des
Type : Truss bridges S Al s
Length : 86m Sl gy
Width : 6m AR ETST)
Weight : 310 tons S b s — bn ob 5 Gl Gl 12l Jxe
Location : Sistan and Balouchestan Province, Zahak Fe) s STdgd kA Y jpe ogatopls

Application : for passage of three water pipelines

with 1Tm diameter
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Type : Space truss with trapezoidal cross
sections

LEsL: Length : 800m(360 + 440)

" Width : 9m for Simultaneous crossing of
5 two trains

Height : 45m max, from the river bed
Weight : 4000 tons

Location : Bafgh-Bandar Abbas railway
bridges
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CABLE STAYED BRIDGE

Design, fabrication and execution of Karoon 4
cable stayed bridge in EPC for passage of oil/gas
pipeline

Type : twiggy

Deck type : orthotropic

Total length : 380m (46+80+210+43.5)
Width : 9.2m

Pylon and deck weight : 1900 tons

Cable weight : 100 tons

Location : Karoon 4 dam'’s lake
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Sieel Biidaes

Various bridges fabricated in M.S.A

1- M.S.A type bridges
1-1) Composite plate girder bridges
1-2) Emergency truss bridges

2)Special projects
2-1) Arch bridges
2-2) Continuous composite plate girder bridges
2-3) Composite box girder bridges
2-4) Special truss bridges
-5) Railway bridges

6) Cable Stayed bridges
7)

8)

2
2
2-7) Steel Structures
2

Power plant equipment

composite girder bridges (M.S.A type)

General specifications :

Span : 15 to 60m with 5m increments

Width : 5m with 2.5m increments+2x1.5m
sidewalks in each side

Loading : According to No. 139 publication of the
technical affairs and standard preparation office
(management and planning organization of Iran)
Material : ST37-2 for 15 to 25m spans and ST52-3
& ST37-2 for 30 to 60m spans according to
DIN 17100

Fittings : Main fittings from high strength hexagon
head bolts according to DIN 6914 with nuts Acc.
to DIN 6915 and washers Acc. to DIN 6916
Design standard : AASHTO
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STEEL STRUCTURES
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Fabrication & Erection of Steel Structures

1) Fabrication and erection of Mehrabad Airport
747 Boeing hangar, 11000 tons weight.

2) Insallation and commissioning of Yazd alloy
steel industry, 7500 tons weight.

3) Fabrication and erection of South Pars phase 1
steel structure, 500 tons weight.

4) Fabrication and erection of Iralco(expansion
project) steel structure, 1500 tons weight.

5) Fabrication and erection of llam gas refinery
steel structure, 1500 tons weight.

6) Fabrication and erection of steel structures of
production salons of Farasahel industry and
ship building complex, 1000 tons weight.

7) Fabrication and erection of steel segments of
Drous tower in Tehran, 2100 tons weight.

8) Fabrication and erection of steel segments of

Tehran municipality parking, 1300 tons weight.
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Fabrication and erection of triplet
salon steel structure roof

Tehran Shahr-e Aftab exhibition

Type : steel structure

Total Weight : 2700 tons (main rafters) + 1300
tons (purlins)

Location : Tehran

The structure contains three spans
(50.4+75.6+50.4)m,75.6m arch span height is
21.45m, 50.4m arch span height is 13m sitting on
concrete wall with 8.4m height.

The roof structure is Lamella form and it is made
for the first time in the Middle East.

The roof rafters are covered with JL - sectioned
purlins 18 cm high made of ST52-3, 3mm thick
produced via cold bending. Great length (8.4m) of
the purlins and the fact that they were to form the
facade and outward appearance were the main
challenges in the fabrication and erection of these
parts .Wide spans of the halls without using any
middle columns is among the benefits and
architectural aesthetics and beauty of these
structures. These structures are most suitable for
airport halls, passenger terminals, railway stations,
gymnasiums, and other similar applications.

The triplet salon steel structure roof is chosen
as a steel superior project in non-constructional
section in 4th conference of steel structure in
2013. Machine Sazi Arak, as a contractor in
fabriE_ation and installation of the structure was
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Power Plant Equipment

1) Fabrication and erection of Qazvin Shahid
Rajaei chimney with 220m height and 4000 tons
weight, as the tallest steel tower made for the first
time in Iran.

2) Fabrication and erection of hydro-mechanical
equipment and radial gates of Masjed
Soleiman dam power plant, 6500 tons weight,
which are among the greatest ones in the
world, 23.5x14.5m and 27.5 arch radius.
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Truss bridges(M.S.A type)

General specifications:

Type one :

Span :12m up to 45m with 3m increments
Height : 3.3m

Type two :

Span : 48m up to 60m with 3m increments
Height : 6.6m

Type Three :

Span : 75m and 81m

Height : 8m

Truss bridges carriageway width are 5m, and
type two and three truss bridges are roofed.
Loading : According to No.139 publication of
the technical affairs and standard preparation
office (management and planning organization
of Iran)

Material : High strength weathering steel Acc.
to EN10025-5 (S355)2W+N)

Fitting : Bolts Acc. to DIN 7999 with nuts Acc.
to DIN 6915 & washers Acc. to DIN 6916
Bridge deck : Pre fabricated steel

Design standard : AASHTO

Special feature : Easy and fast erection by
launching device, without cranes or welding
operations in site, makes it specially suitable

and effective for emergencies.
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Steel Bridges

ARCH BRIDGES

Arch bridges of Karun -3 dam

These bridges are erected
over a valley 250m deep just
before karun -3 dam in order to
maintain the connection in
khoozestan - shahrekord road after
the

reservoir.

impounding of the dam

Designing of the bridges has been
accomplished by MSA as per
Iranian standards such as 139, 2800,
519, and other internationally
renowned ones like AASHTO,
AWS D1.5, ASTM. Furthermore,
dynamic analyses and earthquakes
of the region have also been
considered in the design and
fabrication processes.

(S G (Gt 9

P OIS daw wgS sl L

ookie s 5T (5ol s s Wl ala s
= OB sA sala o LIS, Raa 5 o)) 20
S50 93 42l (58T 5l a0 S et

Al s S Elaal 3e YO+ Zee 4 gl ssa

g g L o ol =k
ik o 5 S ol fpile oS8
P TOR L O (O P e O
3O YA 5T sla eyl

(5i—sl) =l —dae glaslub il
29 58 dalaia 8550 e g (Saalins 5T
SV PR L =AY P IRCE P PN

The Bridges Specifications (s J clasis

Main parameters First bridge Second bridge
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Deck Length 336m 216m AaTVF A YVF adse sl
Deck Width 11.8m 11.8m S VYA S VA de ae
Arch Span Length 264m 177m S WYY e o wlas sl
Center to Bearing Center Distance 252m 158.59m A \OMBY | e YOV b Jmia 3€ 0 5 38 e dlali
Arch Camber 42m 40m - AT e
Steel Deck Weight 2500 tons | 1500 tons 5 Va-- 50~ el Lhoe 533
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Solid pre- assembling of the bridge in the factory based
on the negative camber diagram is accomplished in order
to eliminate faults during the fabrication process and
accelerating the erection process. Because different parts
of the bridge were too big to be assembled in the work
shops the pre-assembling was implemented in an open
area of 13500m? with a recumbent position. further, the
position of the major parts of the bridge were checked
and controlled with advanced surveying cameras.
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Steel Blidges
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Special cranes which are the most important erection equipment are
designed and manufactured in MSA according to its current regulations
and necessary lifting capacity tests are carried out on them. The lifting
capacity of each crane is 20 tons (two 10-tons loads) and the weight of
each is 70 tons.

The erection of the structure was very difficult due to impassable parts of
the region, considerable depth , sloping sides of the valley , and impos-
sibility of using temporary piers and usual erection methods the bridge
erection was considered in the design process as self - standing with
a console up to 138m length and using special cranes from the sides.
Horizontal beams were connected to the abutments at the end of the deck
andthe abutments inturn were injected to adepth of 24m, and in a post-ten-
sion state attached to the mountain. Also, in the same way, the upper part
atthe end of the truss of the arch was attached to the mountain foundation.
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Design, fabrication and erection o9 Sy Jp et g DSl 2l b

of Karun-4 (EPC contract) EPC g, 6

Type : Arch st ey
Deek type : Orthotropic Sy g 555, b ye g gi
Length : 380m arch span 300m Sie YA tadse Job
Arch camber :70m Fe Yoz g dilas
Width : 11.8m e Ve i gl 33
Weight : 3800 tons Fe VWAad,e pye
Location : Armand river, Shahr-e-Kord, A YA -1 059
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Shahid jahanara & Yadegar - e
Emam bridges

Type : Tied arch + composite girder

Total length : 384m(3x40+ 144 +3x40) FeVEE s ued Job
Arch length : 144m VY gl glad
Arch radius : 120m SN0 oy
Width : 15m CEVOYD ¢ oy

Weight :1535 tons

Location : Karun river, Khorramshahr
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St . S e ot i s £
Shooshr i'dge on Shotait river S s A
st BT 5 AV Bl ¥ S s
Type : Tied arch + composite plate girder
Length : 682m(11x30+2x100+ 2x76)
Width : 16m(12m carriageway + 2x2m Sidewalks)
Weight : 3350 tons

Material : ST 52-3
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ST 52-3 : slge

Location : Over Shotait river, Khoozestan province bl alan g - ol A Gl s coas Joxe
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