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Urban Railway Lines

Feasibility Studies

Following the comprehensive traffic studies, the feasibility study is the
second stage of urban railway design. Process and description of services
for this study step have been developed by Pajoohesh Consulting
Engineers under a contract with the Plan ning and Budget Organization of
Iran. Following the approval of the Supreme Council of Traffic
Coordination in 2019, regulation no.777 of the Planning and Budget
Organization was noted as group one (mandatory) and was notified to
urban railway organizations. It covers all levels of rail transport, including

tram lines, light rail transit (LRT), and subway lines.

Feasibility studies of urban railway lines conducted by Pajoohesh

Consulting Engineers (PCE) cover the following objectives:

e Maintain the underlying macro objectives in planning studies
(pre-feasibility stage) and transfer them to the engineering design
stages based on the position of the feasibility studies throughout the
design process, which is between the planning and engineering design
phases.

» Presence of all necessary specialties for conducting studies at a
time of the design process that may impact the design.

* Develop a coordination process with environmental, cultural
heritage, and passive defense organizations at a point in the study
process when it is still possible to apply the requirements to the plan.

» Adherence to sequencing and prioritization of different parts of the
study process and creating a transparent system in the final
decision-making, policy development, and planning process.

» Ensure transparency in the approval process.

* Maintain procedural integrity and unity in studies in different cities
across the country.

» Maintain flexibility in the scope of services by setting out the main
objectives of each section so that the scope of services can be
adapted to the specific conditions of each project.

» Avoid redundant studies by compiling key design specifications and
conducting all studies required to provide reasonable documents to
support the studies.

¥ Sample studies of Regulation No. 777
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Projects

Mashhad Urban Railway Line 2, 3 & 4
Start Date: 2005 End Date: 2009
Length of the route: 58 km

Number of stations: 52

Tehran Urban Railway Line 7

Start Date: 2006 End Date: 2007
Length of the route: 27 km

Number of stations: 27

Shiraz Urban Railway Line 4, 5 & 6
Start Date: 2016 End date: 2017
Length of the route: 42 km

Number of stations: 40

Shiraz Urban Railway Line 3

Start Date: 2014 End Date: 2018
Length of the route: 12 km

Number of stations: 8

Tabriz Urban Railway Line 2

Start Date: 2007 End date: 2010
Length of the route: 22 km

Number of stations: 20

Northern Extension of Tehran Urban Railway line 3
Start Date: 2020
Length of the route: 5 km

End Date: Ongoing

Number of stations: 5

Northern and Mid Extension of Tehran Urban Railway
line 1

Start Date: 2020
Length of the route: 5 km

End Date: Ongoing

Number of stations: 4

Feasibility studies
Total length of the route: 171 km

Total number of stations: 162
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Pajoohesh Consulting Engineers

Urban Railway Lines

Preliminary Design

Following the project justification studies (including the comprehensive
traffic and feasibility studies), a preliminary design is the first stage of the
engineering design of an urban railway line. In Regulation No. 777 of the
Planning and Budget Organization, compiled by Pajoohesh consulting
engineers, the scope of services for the preliminary design of urban

railway lines is included in the third chapter of the document.

The main objective at this stage is to design the key specifications and
general characteristics of the urban railway line and determine the project

requirements and needs of the design.

In studies conducted by Pajoohesh Consulting Engineers at this stage, the

following fields of expertise were included in the study process:
* Urban studies (scale: 1/2000)
 Building studies (architecture and structure - scale: 1/1000)
» Operational studies (defining the operating system)
* Rolling Stock studies (specifying the main characteristics)

* Geometric design of railway lines and Plan & Profile Studies (scale:
1/2000)

. Electrical & Mechanical equipment and ventilation studies
(determining design criteria)

» Parking and maintenance depot studies (determining design
criteria)

* Developing schedule according to construction and operation
priorities

» Estimating construction costs , determining the required budget,
and developing time-phased financial needs (Cash Flow)

¥ Basic studies of line 3 of Shiraz Urban Railway

Projects

Tehran Urban Railway Line 7

Start Date: 2006 End Date: 2007
Length of the route: 27 km

Number of stations: 27

Tabriz Urban Railway Line 2

Start Date: 2007 End date:
Length of the route: 22 km
Number of stations: 20

Mashhad Urban Railway Line 2

Start Date: 2008 End Date: 2010
Length of the route: 15 km

Number of stations: 13

Mashhad Urban Railway Line 4
Start Date: 2013 End Date
Length of the route: 19 km
Number of stations: 15

Shiraz Urban Railway Line 3
Start Date: 2014 End Date
Length of the route: 12 km
Number of stations: 8

Isfahan Urban Railway Line 2
Start Date: 2010 End Date
Length of the route: 24.4 km
Number of stations: 23

Ahwaz Urban Railway Line 2
Start Date: 2011 End Date:
Length of the route: 23 km
Number of stations: 22

Preliminary Design

Total length of the route: 142 km

Total number of stations: 128
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Urban Railway Lines

Preliminary Design Projects

With in-depth knowledge of design criteria (particularly about urban Basic and detailed design of the J1 station, Tehran urban

railway stations and lines) since 1987, Design experts of Pajoohesh railway line 1
Start Date: 1987 End Date: 1989

Consulting Engineers have been responsible for the design of 194 subway

Pajoohesh Consulting Engineers

. . o : : Designing of 12 stations of Tehran urban railway Line 5
stations all over the country. Also, design criteria for urban railway stations Start Date: 1997 End Date: 2003
in the fields of architecture, structure, electrical and mechanical
Basic and detailed design of 3 stations, Javanmard-e
Ghassab, Shahr-e-Rey and Haram-e Motahhar in the

a contract with the Planning and Budget Organization of Iran and enforced southern part of Tehran urban railway Line 1
Start Date: 2000 End Date: 2002

installations have been assigned to Pajoohesh Consulting Engineers under

as a comprehensive urban railway design regulation (criterion 804)
Basic and detailed design of 3 stations, Navvab-e Safavi,
The main objectives at this stage include the following: Meydan-e-Horr and Imam Hossein in Tehran urban railway
Line 2
*  Coordination with features, facilities and limitations of the Start Date: 1997 End Date: 2002
construction site Design of Ferdowsi Square station in Tehran urban railway

Line 4
» Development of the traffic system of the station in accordance with Start Date: 2001 End Date: 2002

the passage around the station and the location of it. . . .
Design of 4 stations, A6-1, A6-2, A6-3 and A6-4 in Tehran

urban railway Line 6

* Minimizing construction costs Start Date: 2019 End Date: ongoing

* Full compliance with design standards in normal and emergency Basic and detailed design of 27 stations and detailed design

operational conditions of 4 stations of the Tehran urban railway Line 7
Start Date: 2006 End Date: 2014

* Maintaining the integrity of the design in the architectural,
Basic and detailed design of 4 stations, Imam Hussein, Fazilat,

structural, electrical and mechanical sections Shahed and Mirzai Shirazi in Shiraz urban railway Line 1
Start Date: 2003 End Date: 2011

* Considering the requirements of the construction method in

Basic design of 8 stations and detailed design of 3 stations

(A3, B3, G3) in Shiraz urban railway Line 3

Start Date: 2017 End Date: ongoing

architectural and structural design

 Interacting with relevant specialized expert in a synergy

Basic design of Shiraz urban railway Line 4, 5 and 6
(40 stations)
Start Date: 2016 End Date: 2020

¥ The first and second phases of the design of Navvab station on Line 7 of Tehran Metro Basic design of Tabriz Urban Railway Line 2 (20 stations)
Start Date: 2007 End Date: 2010

Basic design of Isfahan Urban Railway Line 2 (23 stations)
Start Date: 2010 End Date: 2015

P 5

Basic and detailed design of TBM input shaft and Kohandej
station of Isfahan Urban Railway Line 2
Start Date: 2019 End Date: ongoing

Design of a suburban station in the Baharestan New Town
(3 stations)
Start Date: 2012 End Date: 2016

st | vy

- i e 1[41] Basic design of Ahwaz Urban Railway Line 2 (22 stations)
~NC LoNGITUDINAL SECTION Start Date: 2011 End Date: 2015

Basic and detailed design of Maragheh-Urmia intercity station
Start Date: 2002 End Date: 2004

Basic and detailed design of 7 intercity stations, Shiraz-
Bushehr- Assaluyeh
Start Date: 2009 End Date: 2012

Basic and detailed design of 4 intercity stations, Rasht- Astara
Start Date: 2011 End Date: 2016

Total number of stations: 194
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Urban Railway Lines

Phase 1 & 2 of Route Structural Projects
Design

Phase 1 Structural Design of Shiraz Urban Railway
Line 3
Phase 1 start date: 2014  Phase 1 end date: 2018

Phase 2 start date: 2020 Phase 2 end date: ongoing
recent knowledge of tunnel construction and its implementation methods Route length: 11.7 Km

Pajoohesh Consulting Engineers has contributed to the design of 59 km of

the country's urban railway lines and is constantly engaged with the most

Pajoohesh Consulting Engineers

on the scale of global experience. The knowledge gathered in the design

of tunnels and the mastery of the experts in this sector led to the Phase 1 Structural Design of Isfahan Urban Railway

Line 2
development of route design criteria in urban railway lines, which is in the

Phase 1 start date: 2010 Phase 1 end date: 2015
final stage of publication under the oversight of the Planning and Budget Phase 2 start date: 2019  Phase 2 end date: 2019

Organization of Iran. In tunnel design projects, the following objectives are Route length: 24.4 Km

pursued by Pajoohesh Consulting Engineers:
Phase 1 & 2 Structural Design of Ahwaz Urban
» Consideration of features, facilities and constraints of construction Railway Line 2
Start date: 2011 End date: 2016
Route length: 23 Km

Consideration of requirements for the construction method
» Safe and economical design

» Risk analysis of important buildings, urban facilities and structures

adjacent to the subway route

* Minimizing the Cost and time of construction

» Designing based on the most up-to-date standards and publications

Ring joint

Total Route length
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Pajoohesh Consulting Engineers

Urban Railway Lines

Provision of Management Consultant, Coordinating

Consultant and Employer's Consultant Services

The planning, design and construction of urban railway lines are related to
a broad range of specialties and each specialty must be used in the
project in a continuous process and according to a predetermined
Schedule to be successful in producing the desired results and in providing
the prerequisites for other specialties. This procedure begins on a grand
scale at the level of comprehensive planning and continues to the
micro-scale at the detailed and executive design level. In addition, the
exorbitant expense of construction of the lines, increases the value of
developing the project's planning and execution based on a clear and
vigilant procedure. Therefore, the most crucial element in the plan's
success, achieving its objectives, and preventing resource waste is the
proper design management of urban railway lines, which calls for
extensive management and planning knowledge and experience as well as
complete familiarity with the micro and macro challenges associated with

urban railway lines.

Projects

Tehran Urban Railway Line 3

Start Date: 2007 End Date: 2020
Length of the route: 34 km

Number of stations: 26

Northern Part of Tehran Urban Railway line 1
Start Date: 2007 End Date: 2012
Length of the route: 8 km

Number of stations: 7

Tehran Metro Urban Railway line 2 from Sadeghieh
Station to ElIm-O-Sanaat Station

Start Date: 2001 End Date: 2010

Length of the route: 19 km

Number of stations: 19

Tehran Urban Railway line 5 (Tehran-Karaj route)
Start Date: 1997 End Date: 2003

Length of the route: 26 km

Number of stations: 12

Mashhad Urban Railway Line 2
Start Date: 2010
Length of the route: 15 km

End Date: ongoing
Number of stations: 13
Mashhad Urban Railway Line 4

Start Date: 2019
Length of the route: 19 km

End Date: ongoing
Number of stations: 15
Isfahan-Baharestan Suburban Railway

Start Date: 2021
Length of the route: 15 km

End Date: ongoing

Number of stations: 3

Total length of the route: 136 km

Total number of stations: 95
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Pajoohesh Consulting Engineers

Urban Railway Lines

Parking and Maintenance Depot
Design

The purpose of the parking and maintenance depot design is to establish
various maintenance areas such as workshops, depot technical service
halls and train park spaces based on the type of equipment and technical
characteristics of the rolling stock and to specify the required dimensions
and sizes of workshops, the type and layout of equipment, the number of
required lines for parking and maintenance and to determine the levels of
maintenance .Therefore, the most important things that should be
considered in the design of parking and maintenance depots are as

follows:
» Determining repair needs and planning rolling stock maintenance

» Determining intervals and various levels of maintenance during
operation

» Specifying the general requirements for each repair depot.

* Preparing the movement diagram and explaining how the wagons
move in the depot area

* Placement of maintenance facilities in accordance with each line's
individual layout

The services of Pajoohesh Consulting Engineers in this sector include
preparing preliminary and detailed design documents for supervising the
performance of contractors, project control during the supply and

installation stages, and attending inspections and the delivery process.

¥ Mashhad Urban Railway line 2 depot

Projects

Mashhad Urban Railway Line 2

Start Date: 2008 End Date: 2010
Length of the route: 15 km

Number of stations: 13

Mashhad Urban Railway Line 4

Start Date: 2013 End Date: 2017
Length of the route: 19 km

Number of stations: 15

Shiraz Urban Railway Line 3

Start Date: 2014 End Date: 2018
Length of the route: 12 km

Number of stations: 8

Mehrshahr Terminal (Karaj)

Start Date: 2004 End Date: 2005
Length of the route: -

Number of stations: -

Tabriz Urban Railway Line 2 (Phase one studies)

Start Date: 2007 End Date: 2010
Length of the route: 22 Km
Number of stations: 20

Total length of the route: 64 km

Total number of stations: 56
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Pajoohesh Consulting Engineers

Urban Railway Lines

Provision of Supervision and
Supreme Control Services

Pajoohesh Consulting Engineers provides supervision and supreme control
services which are integrated into three parts: before, during and after
implementation and is being provided on a regular and monthly basis,
taking into account all aspects of engineering services, management and

planning in terms of resources and time, contractual matters,

procurements, in the form of 10 areas of project management (according
to the PMBOK guide) is presented to the employers and other

stakeholders as follows:

* Project Integration Management

* Project Scope Management
Project Schedule Management
Project Cost Management
Project Quality Management
Project Resource Management
Project Communications Management
Project Risk Management
Project Procurement Management

Project Stakeholders Management

¥ Line 2 of Shiraz urban railway

Projects

3 Stations, Javanmard-e Ghassab, Shahr-e-Rey and
Haram-e Motahhar in the southern part of Tehran
urban railway Line 1
Start Date: 2002 End Date: 2010

3 Stations, Navvab-e Safavi, Meydan-e-Horr and
Qorkhaneh electrical substationin Tehran urban railway
Line 2

Start Date: 1999 End Date: 2005

Ferdowsi Square station in Tehran urban railway Line 4
Start Date: 2006 End Date: 2011

8 stations of Tehran urban railway Line 5 (Tehran-Karaj)
Start Date: 1997 End Date: 2001

4 Stations of Tehran Urban Railway Line 7
Start Date: 2008 End Date: 2015

4 Stations of Shiraz Urban Railway Line 1
Start Date: 2003 End Date: 2011

3 Stations of Shiraz Urban Railway Line 3
Start Date: 2020 End Date: ongoing

TBM Entry Shaft & Kohandezh Station in Isfahan
Urban Railway Line 2
Start Date: 2019 End Date: ongoing

N2 to H2 Tunnel of Isfahan Urban Railway Line 2
Start Date: 2019
Length of the route: 8 km

End Date: ongoing

Crossover and Link of Lines 1 and 2 of Shiraz Urban
Railway

Start Date: 2018 End Date: ongoing
Maragheh-Urmia Intercity Railway

Start Date: 2002 End Date: 2004
Length of the route: 180 km

Number of stations: 4

Total length of the route: 188 km

Total number of stations: 32
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Pajoohesh Consulting Engineers

Urban Railway Lines

Ventilation Design

One of the most crucial parts of underground urban railway stations'
equipment from an operational and safety standpoint is the ventilation
system for public areas and tunnels. The ventilation system should, in
normal situations, provide comfortable conditions for staff and passengers
and, in emergencies such as fire occurrence, should allow smoke to
escape and provide a safe way out for passengers. Generally, ventilation

system design is conducted in two stages, preliminary and detailed.

In the preliminary design stage, the system capacity is calculated using
SES software after determining the general concept. The resulting design
is validated in the next step by performing a 3D simulation with FDS or
Fluent software. And then, other specifications such as fan model and

capacity of other equipment are specified.

Experts in Pajoohesh Consulting Engineers plan and design the various
stages of the design process and implementation of ventilation systems,
Including one-dimensional and three-dimensional design and simulation,
ventilation system optimization from the point of examining the need for
inter-tunnel shafts, capacity and energy consumption. In this regard,
preparation of the stations' public spaces and tunnel ventilation criteria by
Pajoohesh Consulting Engineers is underway, under the supervision of the

Planning and Budget Organization of Iran.

¥ Line 2 of Mashhad urban railway

Projects

Mashhad Urban Railway Line 2

Start Date: 2010 End Date: 2013
Length of the route: 15 km

Number of stations: 13

Mashhad Urban Railway Line 4

Start Date: 2013 End Date: 2017
Length of the route: 19 km

Number of stations: 15

Shiraz Urban Railway Line 3

Start Date: 2014 End Date: 2018
Length of the route: 12 km

Number of stations: 8

Shiraz Urban Railway Line 4, 5 & 6
Start Date: 2016 End date: 2017
Length of the route: 42 km

Number of stations: 40

Codification of ventilation system of Urban and
Suburban Railway Stations

Client: Mashhad Urban Railway

Approval authority: Planning and Budget Organization
of Iran

Start date: 2019 End Date: ongoing

Total length of the route: 88 km

Total number of stations: 76
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Pajoohesh Consulting Engineers

Urban Railway Lines

Metro System Equipment

Generally, the metro system equipment of urban railway lines can be

classified as follows:
Power supply
Telecommunications
Signaling
Ventilation
Fire alarm and extinguishing equipment
Automatic ticket sales (AFC)
Elevator and escalator
Depot equipment
Control center equipment

The services provided in this area by Pajoohesh Consulting Engineers
include undertaking basic and detailed studies, including the introduction of
relevant standards; technical design of equipment within the framework of
standards; preparation of tender documents; supervision of equipment
contractors involved in detailed subsystem design; supervising the supply
and acquisition of items; overseeing the installation and implementation and

execution of value engineering in urban railway projects.

¥ Ghourkhaneh Substation

Projects

Mashhad Urban Railway Line 2

Start Date: 2010 End Date: ongoing
Length of the route: 15 km

Number of stations: 13

Mashhad Urban Railway Line 4

Start Date: 2013 End Date: 2017
Length of the route: 19 km

Number of stations: 15

Shiraz Urban Railway Line 3

Start Date: 2014 End Date: 2018
Length of the route: 12 km

Number of stations: 8

Northern Extension of Tehran Urban Railway line 3
Start Date: 2020 End Date: Ongoing
Length of the route: 5 km

Number of stations: 5

Northern Extension of Tehran Urban Railway line 1
Start Date: 2020 End Date: Ongoing
Length of the route: 3 km

Number of stations: 2

Total length of the route: 54 km

q Total number of stations: 43
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Pajoohesh Consulting Engineers

Urban Railway Lines

Interface Control and Integration
Management

Controlling the integration of design process for all components of urban
railway is of a significant importance. So failure to comply with the interface
requirements may result in malfunctions in the operation of subsystems and
different parts of the equipment, and as a result, the increase in

construction costs and disruption in the operation.

Two types of interfaces are generally taken into account in the field of

metro-system equipment:
» The interface between equipment subsystems with each other
» The interface of systems and equipment with the buildings
» The services of Pajoohesh consulting engineers in this field include:

* Preparation of the interface document according to different
technical documents of the project

» Supervising the performance of various equipment contractors, and

» Providing technical advice to the employer in the macro control of
the project, according to the responsibilities and interface matrix.

Projects

Mashhad Urban Railway Line 2
Start Date: 2010 End Date: ongoing
Length of the route: 14.5 km

Mashhad Urban Railway Line 4
Start Date: 2019 End Date: ongoing
Length of the route: 19 km

Shiraz Urban Railway Line 3
Start Date: 2014 End Date: 2018
Length of the route: 12 km

Tehran Urban Railway Line 3
Start Date: 2007 End Date: 2020
Length of the route: 35 km

Total length of the route: 81 km

Total number of stations: 62




Sy Glguw

WAA :oLL &6 WAF :£9pb &)l
FoghS 10 e Job
A>lg W oo Ko slaes

Agiino (5 gh U8 F b5

A% :Hbb &b \way ég)w )b
Yoo 14 o Job

3209 10 oKy dlass

S s9yie ¥ 9 ) bohs (lad asuwgs

pll Jlo o bl &0 M :Egyid o)l
FiogliS A yume Job

35lg V ilooKimg] slass

okl (g jUad ¥V b5
1WAF :HLL 20)b 1WAQ Cg)w )b

FioglS VE/F 1o Job
Azl P iloo Sy Slass

S (s i 5 P
WAV oLl Al PR S Al
Fiogl SV 1y Job

Aolg A ool dlass

J5 (5peid yUaS ¥ b

WA oLl a)li AR iE9,ib gyl
FogliS YY tamme Job

Azlg Yo oo Ko Slaes

ohed Goyte ¥ >

WAS :obL )6 WAD :Eopib 2l
FioghS YV o Job

3lg YV ool dlass

FioghiS IPF :pune JS Job
Aslg NP clooliunl JS slass

(S0 )las bghs

SIS Gloyw g (g3laidl wisllho

Economic and Investment Study

23 Sp— )lhd bghs Olao1 I (b 639581 (o))l jI (G3i00 )0 y9-toie 4
©lllhe 0wl Jadlly (5 0192 b 9 (54— )8 SLol )3 (glopes
23 2560 el 5y yad Blallhs Bl Gidy plsic @ Gl g (gdLadl
0592 > 030l 9 39290 (gLl 9 (g by )y poud GlRllas (0l
sogaize slavl (g (55=)aeby 4 Cums «5yeid )LkS by > 5945
O (53Lai8l (sl yusie (wlwly LT (Jle/gobaibl i)l g e8] o]

23550

60,6 bghs &last e @il (el (cogads «slle wlalls i )3
290< 9 GUgd @l iz $PB lowad)b I (55 1a> oslaiwl j9hio 4
cilitro (glodinS 0B-ainjo Juloi (538)S yhiyd b 9 4id)S )90 (090t o

3950 2935 Glo el 09 (iR 059 (Sl S 9
bghs )5 Jlo g (s3bai8l wlellas plsl 3iT8 g Wleas 2, i b bL)l )
45 )9S 4239y g Aol Hlojluw YVY o)laid abylid cawwgy ) (50— HUaS
S 9 3T il 034 (52935 LT Heline (pawdige (lalidd)lS bauwgs
S0 ks bohs (slocuoyd g kyly i b cawliie wlelbo (il wloss

Ll 004 ()95

U293 H9laino (yuuwdigo CaSyd



Pajoohesh Consulting Engineers

Urban Railway Lines

Economic and Investment Study

Economic and financial studies are carried out concurrently with urban rail
studies to benefit from the added value derived from the construction of
urban railway lines in areas acquired by the urban railway or in the vicinity
of the stations. In these studies, while assessing the current and future
urban and economic situation in the sphere of influence of urban railway
lines, measures are taken to plan station complexes and their
economic/financial value is determined based on economic variables in the

context of Transport-Oriented Development (TOD).

In the financial studies, strategies for financing the construction of urban
railway lines are examined to take full advantage of the legislative
capacities to gather financial resources from the public, private, and
government sectors.Finally, the optimal financing strategy is devised while

taking the project's risks into account.

In the appendix of the Planning and Budget Organization's regulation No.
777, compiled by the experts of Pajoohesh Consulting Engineers, these
studies' process and description of the services have been developed

according to the constraints and opportunities of urban railway lines.

Projects

Mashhad Urban Railway Line 2

Start Date: 2005 End Date: 2009
Length of the route: 15 km

Number of stations: 13

Mashhad Urban Railway Line 4

Start Date: 2013 End Date: 2017
Length of the route: 19 km

Number of stations: 15

Northern Extension of Tehran Urban Railway lines 1 &

3

Start Date: 2020
Length of the route: 8 km
Number of stations: 7

Isfahan Urban Railway Line 2

Start Date: 2010 End Date: 2015
Length of the route: 24. 4 km

Number of stations: 23

Shiraz Urban Railway Line 3

Start Date: 2014 End Date: 2018
Length of the route: 12 km

Number of stations: 8

Tabriz Urban Railway Line 2

Start Date: 2007 End date: 2010
Length of the route: 22 km

Number of stations: 20

Tehran Urban Railway Line 7

Start Date: 2006 End Date: 2007
Length of the route: 27 km

Number of stations: 27

Total length of the route: 123 km

Total number of stations: 113

End Date: Ongoing
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Pajoohesh Consulting Engineers

Urban Railway Lines

Preparation of Codes and Standards

Pajoohesh Consulting Engineers, with 35 years of experience in the design
of urban railway lines and stations, has always endeavoured to update
their information and use the results in the design of their projectst hrough
knowledge management and communication with reputable international

companies in the field of urban railway lines.

The development of design rules and regulations is one of the in the urban
railway industry, which Pajoohesh Consulting Engineers has led in the

following cases so far:

» Codification of feasibility study process and service description for
rail systems in urban and suburban areas - Regulation No. 777 of the

Planning and *+ Budget Organization

» Caodification of architectural design requirements of urban railway
stations-Regulation No. 804-1 of the Planning and Budget
Organization

» Caodification of structural design requirements of urban railway
stations-Regulation No. 804-2 of the Planning and Budget
Organization

»  Caodification of design requirements of urban railway station
electrical and mechanical facilities-Regulation No. 804-3 of the
Planning and Budget Organization

» Caodification of geometric design requirements of urban railway

lines- Regulation No. 805-1 of the planning and budget organization

» Codification of structural design requirements of urban railway

route- Regulation No. 805-2 of the planning and budget organization

» Codification of ventilation system design requirements of urban
railway lines- Regulation No. 805-3 of the planning and budget

organization

» Preparation of special price list of urban railway costs
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Urban Railway Lines

5

(0] -

s Substructure and Superstructure Projects

L

g2 Design

é Tehran Urban Railway Line 7
o]

2 Pajoohesh Consulting Engineers' services in this field include: Start Date: 2006 End Date: 2007
3 Length of the route: 27 km
% * Preliminary and detailed design, Number of stations: 27

o

 Supervising contractor performance, Shiraz Urban Railway Line 4, 5 & 6

+ Monitoring the project during the supply and installation phases Start Date: 2016 End date: 2017
Length of the route: 42 km
 Participating in inspections and the delivery process Number of stations: 40

Mashhad Urban Railway Line 2

Start Date: 2008 End Date: 2010
Length of the route: 15 km

Number of stations: 13

Mashhad Urban Railway Line 4

Start Date: 2013 End Date: 2017
Length of the route: 19 km

Number of stations: 15

Tehran Urban Railway Line 3
Start Date: 2007 End Date: 2020
Length of the route: 34 km

¥V Line 1 of Tehran urban railway (METRO) Number of stations: 26

L2

ol q

5 N > -~ %

Total length of the route: 137 km

Total number of stations: 100
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Urban Railway Geometric Design
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Pajoohesh Consulting Engineers

Urban Railway Lines

Urban Railway Geometric Design

The geometric design is of a great importance in the design of longitudinal
plan and profile of urban railway lines and directly relates to the safety and
comfort of passengers and also repair and maintenance. The design steps

and components of the geometrical design of intra-city rail routes include:
Horizontal railway alignment design
Vertical railway alignment design
Tracks' branches and intersections design

» Stations' layout according to longitudinal plan and profile of urban
railway lines

» Dynamic track clearance envelope
» Parking and maintenance depot

Pajoohesh Consulting Engineers' services in this area include preliminary
and detailed design and preparing project requirements. Furthermore, the
geometric design of urban railway criteria is being developed by
Pajoohesh Consulting Engineers under the supervision of the Plan and

Budget Organization of Iran.

V¥ Tehran-Karaj Metro route

Projects

Shiraz Urban Railway Line 3

Start Date: 2014 End Date: 2018
Length of the route: 12 km

Number of stations: 8

Isfahan Urban Railway Line 2

Start Date: 2010 End Date: 2015
Length of the route: 24. 4 km

Number of stations: 23

Shiraz Urban Railway Line 4, 5 & 6
Start Date: 2016 End date: 2017
Length of the route: 42 km

Number of stations: 40

Northern Extension of Tehran Urban Railway line 3
Start Date: 2020
Length of the route: 5 km

End Date: Ongoing
Number of stations: 5

Tehran Urban Railway Line 7

Start Date: 2006 End Date: 2007
Length of the route: 27 km

Number of stations: 27

Mashhad Urban Railway Line 2

Start Date: 2008 End Date: 2010
Length of the route: 15 km

Number of stations: 13

Mashhad Urban Railway Line 4

Start Date: 2013 End Date: 2017
Length of the route: 19 km

Number of stations: 15

Tehran Urban Railway Line 3

Start Date: 2007 End Date: 2020
Length of the route: 34 km

Number of stations: 26

Codification of geometric design of Urban Railway lines
Client: Mashhad Urban Railway

Approval authority: Planning and Budget Organization
of Iran

Start date: 2019 End Date: ongoing

Total length of the route: 137 km

Total number of stations: 100
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