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Nowadays, alongwith many changesinthe quality
of human life, the construction industry as one s
of the most basic human needs has undergone
changes in the field of product diversity, such as ’ ,
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By creating a dynamic atmosphere and employing the expert manpower and developing technical knowledge alongside
of modern industrial equipment and technologies, we have been trying to design and produce modern systems, in order
to have a small to developing our beloved country.

Honesty is the basic origin of our company from the beginning to achieve our customers support. We do not leave our Sgino by 2SI S Lot soly eMoall 485 S’ Sl (y0 Al Ste A liall oLt Ao -5 AoMially  suaally dalzall Jlais 35 il o Cning Jouaodllies 34
customers anne, they have our support and guaranties along the projgcts. Customer satisfaction as the main goal of a5l o )il 8818 oSt o] g Aol e ol gy oty 5D 5 55Y 5030« B nao W i leg Ll V1AL 5 Sty Ui ooty Lislontie
our company is our most valuable asset and the reason of our success in the future, because we believe that progress it 5 o5 Pty L o 8 Ll £l e Bocal) s 5 g gt Al Sl Ly ol L i o Lt

together brings more values for all of us
Founder's message PN AW
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Fidar Foulad Fateh Technical Engineering Company is one
of the largest manufacturers and suppliers of formwork
and scaffolding systems since 2002. We are honored to
improve our designing and manufacturing facilities by such
developments, allowing us to handle many great national
projects.

This company has two factories. The first one is specially in
producing of all kinds of formworks and scaffoldings and
jacks located in Qom. This factory has three production halls
and more than 12000m?area and 50 Tons daily production
capacity.

The second factory is Casting of formwork accessories
located in Shams Abad Industrial state (Tehran-Qom Ave). It
has two production halls and than 50 Tons daily production
capacity.

The company s manager believes that all personnel of the
company are considered as the most valuable assets of this
complex to support the client demands.

Certainly, High quality with the international standard leads
to the success and growth of a manufacturing company
alongside of client satisfaction. The products that supply the
dealer’s benefits. we have been working hard and use the
modern equipment and employ skillful manpower to make
sure that our customers, as the main goals of the company,
are fully satisfied.

We are now honored to provide customers satisfaction
by supplying superior quality products with full guaranty
services.
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Fidar Foulad Fateh Technical Engineering Company as one of the leading manufacturers of form-
work and scaffolding equipment, following the legal requirements and observing the principles
of quality, technical and customer orientation believes in the following principles:

1. Following the international standards and efforts to increase customer satisfaction.
2- Developing of human resources through the use of trained and effective trained personnel.

3. Upgrading equipment and machinery for use in the factory and expanding the use of technol-
ogy and the optimal use of existing equipment.

4. Applying of materials with the best quality and standards.
5. Continuous improvement of the work quality to reach new and larger markets.
6. Providing a decent working environment and create partnerships in corporate decisions

7. Providing conditions for cooperation and participation with important companies in the
country and middle east.

In order to achieve the above principles, the company has implemented a quality management
system with ISO 9001 standard at all levels and consistently believes in the continuous improvement
of system. Also, at the beginning of each year, the company will work towards determining the
quality objectives with this policy and reviewing through the monitoring the extent of realization
of the quality. objectives
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% Fidar Foulad Fateh Technical Engineering Company as one of the most important manufacturers
|'_'_', ) of formwork and scaffolding equipment, intends to reach a brilliant future through the high perfor-
F-i 2 mance and product upgrades and increasing quality, hope to be a leading company in this field of
L it g .production in the Middle East at 2021
LR A N e e S || g D Also, the company intends to set up its third factory to produce metal structures until 2021
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Different types of special forms are de-
signed and manufactured according to the
request of the clients, including pre-cast con-
crete forms (concrete New Jersey, pre-cast
beams, canals, kerbs, pre-cast walls, water
break, etc.), columns and capitals, facade
walls, dome, and ...
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For fast concreting of high concrete struc-
tures, a variety of vertical animated form-
works are used, such as climbing form sys-
tem, flying form system, ...For fast concreting
of long structures, a variety of horizontal and
hydraulic animated formworks are used
such as tunnel lining system, These forms
are designed and produced for all fixed and
variable sections
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For fast concreting of high concrete struc-
tures, a variety of vertical animated form-
works are used, such as climbing form sys-
tem, flying form system, ...For fast concreting
of long structures, a variety of horizontal and
hydraulic animated formworks are used
such as tunnel lining system, These forms
are designed and produced for all fixed and
variable sections
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This system because of its standard factor,
is flexible and versatile, and it has diverse
utilization, in execution of all concrete
elements such as foundation, column, wall,
beam, slab, ....
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This system is similar to the tunnel form system
by this difference that there are only walls that are
concreted.in this system, all internal and external
walls are simultaneously concreted and total struc-
ture has an integrated state causing the structures
to tolerate higher stresses against side loads and
is considered as one of the desirable construction
systems. After implementing the one story walls,
contractor implements the ceiling upon its discre-
tion by modular, light ceiling and other methods.

A
ayla

Lo

¥
e

s

RN

=

.!‘oq

33 2alyl8 i g 4 L olacdl i
s (] 53 sl gl (2 (slaofyy L g S
donl )D g dgidb oo Lyl dls 1o S 13 ot w g Lo lgyd

P9 e Sl s L Jlas jl o Late 5 4yl (lojlw

Loluseiw] 55T dals¥l oo BLasl CIgs dadasl uss

o dodas sl ) 5Lyl molid) § ddelb g
35 oy o B3le 5 qoyladl 13Se § Lol Ty B,
Lokl odn § i w5 Ghusdl Bluys coo Lidas

The tunnel mould systems, now raise as a com-
petent system in structuring the concrete projects.
In this system, walls and roofs are carried out in on
step, and the result is a solid element.

Followings are some of its privileges.
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All of accessories such as soldiers, bars, but-
tresses, clamps, bolts, nuts, wedges and... are
produced by the company
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A quick, precise, easy and economical solution

for building roofs and slab scaffolding.

The scaffolds are produced in triangular, hammer,
cup lock and stair models.

The jacks are produced in types of animated, fix,
heavy, and light-weight.
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Casting

New Jersey arculate have been replaced instead of older joints of New
'\ Jersey for more safety, and have been used in all ways in the country.

This piece is produced in three pieces with 21 different types of
alloys, which have a standard called GS20MN5 that approved by
the Ministry of Road Transport and Highways. On all of these parts,
the Quenching-Temperature heat treatment is carried out to reach
the standards for hardness, ultimate tensile strength, impact test at
ambient temperature and minus 40 degrees Celsius.
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Fidar Foulad Fakher Technical Engineering Company is able to produce by electric arc furnaces
with various parts including:

Casting bushes, electrical equipment, cooling equipment, quantum meters, ventilation units,
distillates refinery, electric control rooms, etc
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Fidar Foulad Fateh Technical Engineering Company by

applying the modern machines and equipment, is able

to manufacturing all the formworks and scaffoldings

supplies needed for civil prgjects. The machinery. part of | L 9 uyy‘

Company has always been in the process of repairing or

replacing machines with new technologies of the day. S BLAYL diusd] Olusblg oS &Issi B 38 Wy 8 Hlud dS 4 z el
-Some of machines and equipment are: 25 lilagile o Lyl oo LIg3 glgs 4318 &r03 e (e Lg3pu3
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Modular formatting system

This system because of its standard modulation factor, is flexible and versatile, and it has
diverse utilization, in execution of all concrete elements such as foundation, column, wall,
beam, slab, ....

Modular system comprises of modular panels, modular corners, behind bars (pipes,
rectangular- hollow sections and soldiers), accessories (wedge, grips, bolts, washers,
wing nuts, ...) and buttresses (double-arm struts, screw piles, ...)

For using this system in the same items with high repeatability coefficient, large
segments can be assembled and easily moved by crane.

This system can be reused for more than seventy times provided proper
care.

Fidar Foulad Fateh Technical Engineering Company can buy the used
formworks and repair them.
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Modular Panels

Modular forms are usually made of st37- mild steel. their surface
is made of steel plate with 3mm thickness. the dimension of
punched straps which are welded around the forms for assembling
the panels are (60mm x 5mm) or (50mm x 5mm), and distance
between axis of punches is 5cm.

Internal stiffener straps are plain with 3mm thickness. these straps
increase the load capacity of each panel. the width of these straps
are 50 or 60 millimeters.

Modular forms are designed and manufactured based on 5cm
modules (multiples of the figure 5) and their length are ,100
200,150 centimeters. In addition to these dimensions, in special
conditions according to the project needs, the dimensions can be
changed.

The punch shapes are rectangular (assembled by wedges) or
ellipse (assembled by clamps) or star shape (assembled by wedges
and clamps).

Panels with perforated surface are produced to pass through
bolts. Holes diameter is 22mm that are placed 50cm apart from
each other along the length of panels
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Modular corners

Corners forms applied for performing
corners and angles of concrete structures.
(horizontally or vertically).

These corners are like modular forms and
have the same mentioned specifications as
modular forms.

Modular corners are divided into two cate-
gories of external corners (columns, external
corners of beams, ...) and internal corners
(internal corners of walls, connections of
beams to slabs...).

The size of standard external corners is
0x0 (punched angle), 2.5cm x 2.5cm, 5cm
X 5cm, 10cm X 5cm and 10cm X 10cm, with
90° angle.

The size of standard internal corners is
10cm x 5cm and 10cm X 10cm, with 90°
angle.

If a project needs a special corner with
different specifications, it will be produce by
this company
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Behind Bars

Behind bars are used for increase the load capacity of modular forms against the hydrostatic
pressure of concrete and put the panels in a vertical or horizontal row.
Behind bars are divided into three categories:

A) Horizontal behind bars:

These bars are used for put the panels in a horizontal row. The pipes with 5cm diameter usually
use for this application.
These bars usually placed 50cm apart from each other along the vertical line.

B) Vertical behind bars:

[
/
These bars are used for create sufficient resistant against the lateral pressure of concrete__f' /
vertical line. For this application, we usually use two pipes whit 5cm diameter inside each’gg
for under 2m height. We use soldiers for up than 2m height that the hydrostatic pre,ésuré of
concrete is more, soldiers are vertical members with high moment of inertia. o
The soldiers are produced by 4mm thickness steel plate, 15cm X 15cm Cross

nand/v.0.
|
-3,2.5,2,1.5meter length. The vertical bars are placed behind of the ho 'z ’
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Column Bars:
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C) Column Bars:

To avoid the columns deflection, the column bars are used. Lightweight bars are used for small columns bars is used with
different sizes and angles. These witch are produced from 5cm diameter pipes. In order to control the columns deflection
for larger columns, Heavy bars are used with different sizes and angles. These bars are usually made of 80 x 40 mm rectangular-
hollow sections or unp-80. These bars are assembled 75 cm apart each other. For connecting lightweight bars to panels
medium clamp is used and for connecting Heavy bars to the panels long clamp is used. In order to control the deflection for
circular columns with more than 100 cm diameter, heavy bars are welded to formworks. »
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A. Push/Pull Double Prop:

These jacks consist of two short and long arms. They are
used to plump formworks. As they possess an adjustable
length, they will level the forms. Each arm of this jack has
two left and right screws on both ends that allow the
height of the jack to be adjusted. The jack has three footing
(one for connecting to the ground and two for connecting
to soldier) in three ends of the arm.

B. Vertical Truss

This type of buttress is triangular. The type of materials
used in making these truss will depend on the concrete's
lateral pressure, and is constructed from one or several
parts depending on the wall height. At the end of the trian-
gle on the ground, a custom adjustable screw is used.

If the truss is used in the wall formwork, there is no need
for vertical behind bars.
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Buttresses.

Buttresses are used as a retainer to bearing the hydrostatic pressures
of the concrete behind the forms. Fidar Foulad Fateh Technical
Engineering Company produces buttresses in four types:
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C. Soldier buttress:

For walls with high concrete hydrostatic pressure
(high walls, one sided walls, etc.), Soldier is used as a
buttress. The length of these soldiers should not ex-
ceed than 6 meters (two 3-meter soldier joints). At the
two ends of the soldiers, two sets of adjusting screws
are attached, one to the ground and the other one to
the soldier behind bar. Bearing of this type of buttress
is much higher than the other types.

D. Adjustable Prop:

These jacks have an external pipe with 6 cm diameter
that a screw and a nut is welded at end of that. The
internal pipe of these jacks is 5 cm in diameter, with
holes mounted to fit the height. These jacks have two
footing on both ends of that which are attached to the
ground and soldier. The bearings of these props are far
more than Push/Pull double props
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D. Tie Bars (bolts):

The bars are efficient tools for bearing the hydrostatic
pressures of the concrete. The bolts responding to their
applications are divided into the several categories:

1
' 1.Tie rods:

These bolts are made from threaded bars with 16mm
diameter in various lengths. They connect two sides of
the panels. These bars surrounded by a shell made of pvc
« pipe, can be removed from the pipe after formwork and

. reused.

Y2, Waterti'ght Bolts:

LI'hey are used in concrete walls that should be sealed.
They are produced from round bar, ductile cast iron or
1 pvc forms. Their dimensions are shorter than wall thickness
and embedded after concreting, so we can't reuse them.

3. External bolts:

Wl F se bolts are assembled to the watertight bolts and

. t them to sides of the wall. The lengths of these
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1. Flat plate washer
which is used to fasten the bolts behind the soldier. It is made from steel plate with 5 mm thickness.
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2. Double pipe washer

which is used when two-pipes are used as vertical behind bars, instead of soldiers.
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3.Wing nut

which is used to fasten the bolts behind the washer and is made of cast-iron by die-casting.

49

Washer
& Nnut

10 300 o yuily (3
290 03wl 00 g 4-lg jl odg Cdy 3l jlie S
il oo (alisee glosl gyl 0, g0 oyl

1Ol gl (0
ltodl g odly ol elyg & ioloy 1 Gal E g pisE
bz gly sl e o Sl

D) Washers and nut:

They are used to fasten the bolts behind the vertical
behind bars. They divided into several categories:
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Foundaton
Formwork:

Foundation Formwork:

For the foundation formwork such as wide, striped and single, it is
possible to use modular panels, modular corners, behind bars and the
other accessories.
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By combining modular panels with different dimensions and using external and internal
corners, we will have different types of concrete columns with rectangular sections and even
special T, L and/or H shaped sections implemented.

If we need a column with chamfer corners, we must use external corners with 1.5 cm x
1.5 cm chamfer. If the punched angle is used, the corners of the columns will be without
chamfers. To control the deflection of the column, we should use the L-shaped column
behind bars.
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e U-Clips are made of cast-iron or round bars. These parts have more advantages over wedges because of their desirable

function.

1- 100 x 30 panel ....

2- 100 x 20 panel .....ereunee. 9 LRI VR, Veox Vo JJB-Y
3-100 x 10 panel .....cceennee 6 R Voox Vo JJB-Y
4- External corner ... 8 e AL NOX NV ex D () S -F
5- Pipe belt 90 X 90 .......cccoueuuee. 8 R T S Aex Ae gl Aol 0B -0
6- Short grip .....eveeveucenennnes 32 EXT 1 (R oligS 0,8 =5
7- Double-pipe grip ...ccocoveveueen. 8 X N dolgd 0,5 -V
8- Galvanized wedges ..100 pairs s Vet 0305l6)8 03log 15 055 —A
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Formwork

Modular panels, modular corners, behind bars, buttresses and
accessories can be used to operate one-sided and double-sided
walls. To move the forms with a crane, we can use parts called
crane clamp assembled on a soldier.
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Beam and Slab Formwork

By combining modular panels, modular corners, behind
bars, accessories, etc., it is possible to easily shape beams
and types of slabs. At the intersection of the beams, particular
parts should be designed to be easily integrated with modular units,
which were designed and constructed depending on the technical
design of each structure. Props and scaffolds are used to support the
beam and roof.
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In framing system, the stress and transformation criteria is SShe JSin clgll albas (8 4wl 9 5393l Gulidie 8150 05
usually controlled separately with authorized stress and au- ol Ho il dgas unuod ot $ gosms 395 OIS ;olie mo
thorized creep to determine authorized loading capacity. . T .

e (Y 9 u0) Y gLV B daSxiwn @yl &0y o—u

The modular frame fixing sheets are placed in 25cm distance sl Ol Ly . am fetiw YO J_olgd 5 SV
frgm each other. As for wall fr.amlng, usually .cases in 50cm 0550 5 Fesiw Or upye OlS g oa sl Clgd) Ssle
width are used and the proportion of 50 to 25 is two, the sur- Gos ) o BoliN o § i @5l ¥ s O-
face sheet between the two fixing boards acts like a one side . 2 N - N
oot & Aoty oLzl @5 JIs By SIS s OIS alll oo ) o
Criteria of bending stress oo piid o i ( ‘
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The inertia momentum of pad in 1cm width from surface layer.
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By putting relations an and b equal, the authorized load of (W b) is
obtained based on the bend:
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Criteria of bending stress oS i Lo

F,=0.66F, = 1584/ .

10S.F
_ OSZ b :10><4.9><2]584:7'76kg'2:776kg 5
Z 100 cm m

W,=2q,=1552"/.

95

Criteria of transformation

A= min(%,.?]) = 3. 2mm

Ao 1920EIA,,.  1920%2.1x10° x12.3%0.32

q
131° 13x100°

=12.2%/ =1220%/

WA=2gA=2440"/ ,

(S= \W/¥em™ I=0Y/) cm?) =35 odlatul Aex¥ex¥ _Logs il dlg) gl> 4y a5 Syge0
W, =4200 kgmz

- 098V Ge Yau A xe e x¥dde plusaul ox ledis -

WA=10533"/,
If instead of pipe, 80 x40 x 30 tinisused (S=13/3cm 3 1=53/1 cm4)

Soldiers 1 5 g
2945 50 4y gy o (g0 S Jiolsh )3 48Ty sl 105 )18 4 g s S il o g ol
sols i dulyd 3 o3 sy 32 06 sl U215 5 JU gomdl o 315 oy I ppunll ol 055, -

The basis and inertia momentum of a double soldier is as follows, and as discussed before, the belt is fasted in
one-meter distance between them.

I1=622cm’

S =83m’

» You can specify the thickness, dimensions, surface , materials and style because we can do it
5 oS el esle o Lo g a8 Lasuiie |y Jio g adgl dlge e idgy olal iaolis wilgs oo Lot
SO a5l S WY gVl lgall cband] ol V1 «Sams 2156 Sias
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Criteria of transformation s .
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A e = 7920ET =

By limiting maximum transformation to 3.2mm, we will have:
(For the beam conctinuous more than two equally spaced supports)

So, Bending Criteria is governed and allowable load of each modular froms is about 4300 kg/m

13WA25°
1920%2.1x10°x2.25%107

=0.32=WA=0.572"Y .= 5720/,

ol o s 4y o bl 2 (WD )jlome 1, e (D) 5 (@) ey 903,15 (g5l 51—
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By putting relations an and b equal, the authorized load of (W b) is obtained

based on the bend: ¢
Back support pipe O
w2l e Sy il () slo ailad J5bo) b o aliols GRSy L i 90 4y )l 8 9 4dg) 99 e Lo il 0 alold (85 b o L
BxY/0 ag)
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By taking 0 -cm distance between the two pipes and relatively homogenous load distribution in soldiers
. distance (length of pipe openings) equal to one meter, we will have: 0. x Y,0 (mm) pipe.

N, - zd’t \ zx5'%0.25
8 8

_2x123
5

=12.3cm”

= 4.90m3
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Single side wall |
formwork ,
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1. Frame (case): Criteria of authorized stress 4.3ton/m?
and criteria of authorized creep 5.72ton/m?

2. Horizontal back support:

A) Pipe: Criteria of authorized stress 1.55ton/m?and crite-
ria of authorized creep 2.44ton/m?

B) 80 x 40 tin: Criteria of authorized stress 4.2ton/m? and
criteria of authorized creep 10.53ton/m?

3. Soldier: Criteria of authorized stress 9.3ton/m?
and criteria of authorized creep 29ton/m?

4, Belt: Criteria of stretch stress 3.98ton/m?

Bending Criteria (ton/m2) Deflection Criteria (ton/m?2)
43 6.43

Surface Plate

1

2.1 Pipe 50*2.5 mm 1.55 244
22 Box80*40*3 mm 4.2 10.53
3 Soldier 9.3 29

4 Bolt 3.98
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It can be seen in using 80 x 40 tin, the belt capacity will be a determining factor and based on this, maximum authorized
pressure on the frame is 3.98 ton per square meter.
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Scaffolding

Prop

Props are used for beams and slabs with a height of less than 5/5 meters. These jacks are made in a variety of
sizes as shown in the table below. These props are used with T-shaped heads, which are made in two fixed and
mobile form.

The external pipe diameter of these jacks is 6 cm and the diameter of internal pipe is 5 cm. The pipe thickness
of the pipes is 2.5 or 3 mm.

At the end of the external pipes a set of screw and a nut is welded to adjust by holes.

Scaffolding

Scaffolds are used to bearing of heavy structures. Modular scaffolds have many advantages than older
scaffolds, including more safety, lower weight, simple and fast assembly, and installing without skilled workers,
durability and longer lifespan, higher loading and ....
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These scaffolds are manufactured in two types by Fidar Foulad Fateh Technical Engineering Company:
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Circular Molds

A) Circular structures with a diameter of more than
7.5 meters:

For the implementation of circular structures with
a diameter of more than 7.5 meters, such as water
reservoirs and silos, flat modular forms can be used,
the choice of the dimensions of the panels depends
on the diameter of the structure, so that the combi-
nation of this panels with a 10-cm hole-shaped pan-
el that is considered to be a bolt, a circular structure
can be performed with a very delicate fracture.

Typically, for structures with diameters of 7.5 m
to 13 m, panels with 30 cm width are used and fgr.,-v'
structures with a diameter of 13to 22 m, paﬁ'eTs v@f | |
40 cm width are used and for structures with adi- N
ameter more than 22m we recommend use panels [
with 50 cm width. M|

Rolled pipes with a diameter of 5 cm are used as a I
horizontal behind bars.

— =Sy

B) Circular structures with diameters of 2 to 7.5
meters: [

A Modular Arc Form is used for these concrete |
structures. The panels do not have horizontal |
strip stiffeners, and thus form a rolled tube radius
attached to the horizontal behind bars.

(C) Circular structures with a diameter of less than
2 meters:

In the case of structures with a diameter of less
than 2 meters, the rolled columns are made in two
180-degree parts. The thickness of the shell sheet of
these forms is 3 mm and the dimensions of the lon-
gitudinally punched strip is (65 mm x 50 mm) and
the dimensions of the vertical and rolled stiffeners is
(65 mm 80 mm). These two parts are connected to
each other by special clamps.

In columns with diameters between m 1 and m 4
2, to prevent the distortion and deflection of the
forms, U-bar are welded to each part.
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Formwork at Height:

If the height of concrete walls is very high, concreting is not possible
at one step of formwork, it is also very difficult to provide coverage and
scaffolding from the ground to the height. Therefore, there should be addi-
tional accessories that ensure the stability of the form assembly at height,
so that it can be done in several concrete steps. There are several ways to
do this:

A) Climbing Formwork System:
B) Flying Formwork System (Slip Form):
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A) Climbing Formwork System

In this system, when assembling the first stage, it is necessary to predict the equipment
needed to create a hole at the end of the wall, in the next step, after opening the forms, a
bracket must use. The bracket in two small and large sizes is Made to be used. For this pur-
pose, in the double-sided walls, the last bolt is used, and in one-side walls the special bracket
accessories (internal bolt, cone, and internal bolt) or special shear bolts must be used.

After opening the forms of first stage, the bracket is fastened to the hole that created in the
previous step, all the formwork system, are transported on the bracket and the double-prop
are installed behind the forms and onto the bracket. The brackets should be restrained along
the length with pipes. This system is available on several steps.

B) Flying Formwork System (Slip Form)

This system which is used in high concrete structures, needs no crane. It can be assembled
in the upper heights with hydraulic jacks and relies on the stiffed concrete surface as pre-
pared in the previous stage. Slip form can be widely used in structures such as single and
multi-cell silos, shear walls in high concrete structure, high raise columns, towers, reservoirs,
ch}mneys,... . 0 ST S O
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Dam Spillway Climbing Formwork System

This form is a one-side form that has been designed for concreting the spillway
walls of dams. In such a form, the hydrostatic pressure of concrete may be
tolerated by oblique props and brackets. This form. Which is made in large
panels and in great dimensions, would be assembled in the upper heights by
crane after each stage of concreting.

The shell of this form would be made by plywood or steel plates. Special
formworks are designed for S-shaped shafts of the dam.
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S CIg8 dodas] Tunnel mold systems

sl ) doLasyl mosladl § ddeld 5 olaseu] 38T dabasVl o BLaYI Clg dalasl uss The tunnel mold systems,now raise as a competent system in
Ohaodl Bluys oo ddas Jbl o Lo Sole g oylidkl 135S 3 Lolo Ty93 &Bluysdl oo dlas structuring the concrete projects. In this system, walls and roofs
" are carried out in on step, and the result is a solid element.
Followings are some of its privileges.

Oalie JSiu 9 8uoge 8yg—a dalaiVl odo é ad WYl g

:GYS o bl eda Oljwe (“‘”T oo

- Reducing the period of project constitution,considerably.

LiSan doyd ST § g9kl jloo] Bun pads - - Reducing the costs,because the period of the constitution
being reduced.
bl ghiie S oLl LSS pads - - Economizing the human resources for reducing the time of
L . . . . constitution.
ol Sl b o2 e I Gl el ) el - The capital is not involved for a long time to make the
B 1l sl R ARG ATl o . = ks project,because the project is done rapidly.
£ el 8o Vbl o Blazall 5 AN 0 9,24 Jlowaly (e A3 - - Continuous use of moulds in different p?lojects and as a result
LI gl 5 Lgzdlo Caru Olyo Bus dilzsed) gLkl § LIl plasca] Sols] - it can be considered as a durable capital for the executants.
) - Making one floor of a large apartment is possible in a short
iz 8y 558 & clidl o Boll JlaSitu] L38] - time.
The quality of the structure is raised by use of the tunnel mould

Bl CJIss dabasl pluseals lgolSoviu] 5 JSLall 8392 =8 - system.
- Narrowing and internal architecture operation is omitted as

the result of making flat and glossy levels.

AW lesdl § sldl s dileall JlosYl slz)) -

Ale By elid) LI Guolall g slesd log] - - Making solid and accurate intemal dimensions,as a result of
high accuracy of the moulds.
sl Jid plasadl g - - Using the tunnel mould system is profitable for making use of
. . the available area.
3ol 0gid 5 4oyl Olsall elye o BV (e 3ylgll ased) Joot) ddl) 0l - - Thestructure made by tunnel moulds resist,facing the

earthquakes and Fires,this is because of solid concreting of the
walls and roofs.

OlgaV 5 skl 88 5 Covaws duie) doyd ST § ALYl myylak) 5les] § Al de ] -

& ALl Aslw) usY) plas] Ol Sy BLaY Clgd dok i 599 sl _ - To perform g cqncrete structt{re by gsing tunnel ‘
i : o ) X moulds,constitution of the project is like an assembly line,and
Bl o 5 sl oS5 Il for daily recurrence, rate and output of the operations ishigh.
. . . . e e o g - A R@ e . ac - This system can be used by semiskilled persons,because the
b3 Jgloe ab) doddl g dadll L3l 481 dwang)l Vg8 Hlud 4S5 -
3 0Ly dsliste § 8y9-athl 4y ) 9= . L@,.»: g - J«@J eI 7 &= : use of those moulds is simple.
Bypate 485 5 ddle B39z moylidl JeSiu] dzl g Gl - In this method ,it can be used the prepared mesh

networks,and this is one way to reduce performance period
and also reducing the costs.

- Construction Equipment Company having developed

and equipped with Fidarfoolad and efficient design and
engineering team strives to produce products with high quality.
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Large Panel Mold System

This system is similar to the tunnel form system by this difference that there are only
walls that are concreted.in this system,all internal and external walls are simultaneously
concreted and total structure has an integrated state causing the structures to tolerate
higher dtresses against side loads and is considered as one of the desirable construction
systems.ofter implementing the one story walls,contractor implements the ceiling
upon its discretion by modular,light ceiling and other methods .in this system,molds are
manufactured for any of building walls in integrated form. As fidarfoolad company is
designing and manufacturing such systems, therefore there is no specific limitation for
implementing different plans.Thus,while establishing the residential buildings,one can
implement different architec tural designs depending on the tastes of architect internally
and externally

Stage one

after implementing the foundation and reinforcement,according to related plan, molds
are installed in their site. It must be noted that molds are manufactured in integrated form
and their accessories including mold setting bracket,concreting platform, shooting, mid-
bullet....are installed according to above figure

Stage Two

After implementing the first stage,the molds will be unfolded and ceiling is
implemented according to one of above mentioned methods

Stage three

In this stage, after reinforcement, molds will be transferred to the second story by
tower crane and the previous implemented ceiling is as the seat of the mold maintaining
bracket and bracket of the external wall in the holes made from the bullets of the
previous bullets will be assembled and are applied as a seat for mold supporting bracket.
This cycle is repeated to implement the last story
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Lining Tunnel Formwork

Tunnel forms in terms of exploitation are: way tunnels (road tunnels, railways
tunnel and subway) and water tunnels (dam tunnels including water deviation,
water, injection gallery and sewage tunnel), and It is divided into sections of
circular shape, U-shape and ....

In designing tunnel forms, there have been many factors to consider, such as
access problems and limited work space, the access for trucks, the maximum
reusability of the form, the ease of mobility in the limited space, the creation
of an exposed surface, resistance to high pressure of concrete, optimization of
form weight and cost, non-distortion along the tunnel, harmony of concrete
with the wall and hundreds of other points that should be carefully considered
in design.
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Lining Tunnel Formwork System

To concreting a drilled tunnel, the invert form should first be constructed and the floor concreting should
be done. invert forms are usually made up of 90 ° (due to the radius of the tunnel). These forms are

usually made in lengths of 6, 9 and 12 meters. The form shell is provided with a carrier that carries a form
that moves on the rails to allow the concrete to be mounted on the tunnel floor.

The carrier columns are held by hydraulic jacks and cause the shell to be separated of the concrete used to
move it in the tunnel. This shell, which is non-continuous in cross-section, is connected by trusses and other
members, and it also makes it possible to floating and work on the concrete. Embedded anchor bolts are
also placed in concrete at this stage, and then in the next stage are used.

By exact implementing of arced floor, it is possible to prevent the gap of concrete in different stages of
wall and roof.

In the next step, the crest form(roof) and the wall form (made in three sections) are made according to the
required section, and after being placed inside the tunnel and in accordance with the floor, the concreting
operations should be done.

It should be noted that in some tunnels, depending on the particular section, full round formwork need-
ed.
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Tunnel
Formwork

Lining Tunnel Formwork System

Each tunnel form has a carrier, with the crown segments and the wall segments (length of each one is usually 1.5 m),
mounted on the carrier and moved by wheels that installed under carrier columns. This carrier moves in such a way that
it can be driven by a tensile force or a carrier vehicle system. All the hydraulic jacks and screws and central power Board ...
are also fitted on the carrier.

In hydraulic tunnel forms, opening and closing operations of segments are carried out by hydraulic jacks (diagonal,
horizontal and vertical), but in mechanical tunnel forms, this operation is performed by mechanical screws.

In order to anchor the hydrostatic pressures, in addition to the screws that transfer the force of the segments to the carrier,
the segments are fasten by special anchor bolts embedded in the tunnel floor concrete.

Each tunnel form has an electric system and a vibration system. On the crown segments there are voids for connecting
and there are voids on the wall segments for inspection and concreting.

A tunnel form after produced should first be assembled at the site and then transferred to the tunnel for lining.

After each concreting step, first the wall segments and then the crest segments are assembled by the jacks, and after
cleaning the form, the carrier moves for the next step.

The length of the tunnel forms is usually 9,6 and 12 meters.

Assembly steps are:
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Facade Expose Wall Formwork:

These forms are carefully and extremely elegantly arranged for facade walls, which are usually used for walls of
bridges, walls along highways and ... which after the opening of forms, concrete Beautiful facade.
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1. New Jersey Form

New Jersey Separator Block is a modular concrete unit used to isolate and secure roads and urban roads. Jersey barriers
were developed in the 1950s, beginning in the U.S. state of New Jersey as separators between lanes of a highway. Over
time, they grew taller (as their effectiveness was demonstrated) and became more modular (as their usefulness as
temporary barriers became apparent). Taller barriers have the added advantage of blocking most oncoming headlights.

New Jersey parts are designed according to their type of connection in two different types of Articulated-New Jersey and
Keyed Joint-New Jersey. These pieces are produced depending on the type of urban and road use in different sections and
lengths. Articulated-New Jersey is approved by the Ministry of Road Transport and Highways for use on roads.

Fidar Foulad Fateh Technical Engineering Company designs and manufactures various types of New Jersey forms. These
forms are also produced in a simple style, an older method of making these forms, and in reverse mode, which is a newer
and more widely used technique. The New Jersey Reverse Form is also designed by the company in several different
methods to meet all the needs and desires of clients.

New Jersey forms that approved by the Ministry of Roads include six-meter and four-meter Articulated-New Jersey, first
and end Articulated-New Jersey, pole Articulated-New Jersey, Articulated-New Jersey that specially designed for changing
the height, Articulated-New Jersey that specially designed for changing the width, all produced by Fidar Foulad Fateh
Technical Engineering Company.
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Concrete Pre-Cast Forms

Any types of pre-cast forms are designed and manufactured by Fidar Foulad Fateh Technical Engineering Company by various
methods and mechanisms. In the production of many of these components, there is a need for a boiling system, a vibration
table, various tools for separating and moving parts, all of them are also designed and manufactured by this company. The
most important pre-cast forms are:
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B. Concrete Breakwater Structure Form:

Breakwaters are structures constructed to provide calm at the harbor to
ensure the arrival of ships, ports, reducing the energy generated by waves
in protecting beaches against waves. Breakwater structures is categorized
into different types by geometric shapes, including aggregates and

positioning is categorized into different types.

Tetrapod, Antifer, X-block and Accropode are examples of concrete
breakwater forms that are produced by Fidar Foulad Fateh Technical Engineering
Company.
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Accropode Forms

In 2018, due to the country>s domestic policy of supporting na-
tive production, Fidar Foulad Fateh Technical Engineering Compa-
ny made this important issue and succeeded in producing the first
prototype concrete Accropode form in Iran.

The Accropode forms are designed in two mirror pieces, each
with a support and retaining carrier chassis. These carriers have
wheels for displacement, adjusting screws, mechanical or hydraulic
jacks, splitters, brackets, ladders, platforms, bloom parapet and ...
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D) Concrete half-Pipe Canal Form

Concrete half-pipe canals are used to irrigate plains. These parts are produced in types 315,230,150
1000,800,600 ,450 with a half-elliptic section with 499 centimeters in length. The canal forms are
designed and manufactured in reverse with the boiling case and wheels. These forms have two separate
internal and external parts.

All types of half-pipe fittings, including base column, footing and saddle in different types, are also
designed and manufactured by Fidar Foulad Fateh Technical Engineering Company.
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C) Cement Pipe Form:

Cement pipes designed for water transfer in wastewater channels. The cement pipe forms with diameter
more than 600 mm are produced by Fidar Foulad Fateh Technical Engineering Company. These forms
include internal forms with key- piece, external forms with sectional change piece, bottom and top ring
forms.
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F) Pre-Cast Concrete Manhole Form:

Manhole is used to connect multiple lines and canals in different systems of water, sewage, telephone, electricity, gas
and etc.

Types of manhole forms in circular and rectangular sections, rectangular and cones are designed and manufactured by
Fidar Foulad Fateh Technical Engineering Company in various dimensions. The internal forms of the manholes have a key
element to make the forms easier to open. Bottom and top parts of manhole forms are made if needed.
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E) Pre-Cast Concrete Beam Form

The pre-cast beams are designed and manufactured at various
stages of the highest quality and performance by Fidar Foulad Fateh
Technical Engineering Company.

The most important of these forms are:

- I-shaped and T-shaped beams with different lengths and cambers
used in the bridges deck.

Pole beams form with different lengths and types.
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G. Pre-Cast Concrete Walls with Columns and
Foundation

The types of pre-cast wall forms are manufactured in different dimensions
with various designs and patterns by the company. These forms are designed
in one-side and two-sides of the facade and are designed in single, double,
multiple, vertical and horizontal methods. Different patterns on these walls are
made depending on the type of pattern and number of concreting made by
metal, fiberglass, polyurethane, glass and ... and mounted on the forms.

The parts between these forms include the H-shaped column and foundation
are designed in two types of joined and separate shape.
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Plywood Forms:

Fidar Foulad Fateh Technical Engineering Company can produce the
forms with plywood surface. This form is produced applying plywood
with 18 mm thickness.

A) Flat Plywood Form:

In order to produce this kind of forms, the metal frame is firstly made
up of the same specifications as the technical specifications of the
modular panels, and then the plywood is fitted with a special glue on
them. The dimensions of the frames will be calculated according to
the dimensions of plywood.

B) Rolled plywood Form for Curved Structures:

These types of forms are used for circular concrete structures with a
diameter of over 3.5 meters, where concrete with an exposed surface
is required. These panels are flexible, adaptable and adjustable to fit
different radius.
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1) Triangle Modular Scaffolding

This scaffold is made by combining triangle frames together. These parts can be
assembled without using any special tools or skilled persons and makes a light and
stable scaffolding. It can be widely used for implementing the concrete structures
of formworks due to their parts lightweight, easy assembly and high load-bearing
capacity.

Parts of triangle scaffolding are made in the size of 50 cm,75 cm and 100 cm and by
using them we can make scaffolding by any height. Parts of PAL system can be assembled
and form both square and triangle shapes. We can attain different load-bearing by
different arrangement.
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2) Hammer Modular Scaffolding

This type of scaffold consists of a series of vertical elements (scaffold
columns) and a series of horizontal elements (scaffold horizontal brac-
es). Scaffold braces are produced inm, 0.5, m0.75, m 1,m 1.5,m 2, m 2.5
and m 3 sizes, Scaffold columns are produced in m, 0.5 m, Tm, m 1.5, m
2, m 2.5, m 3 sizes. Fillets and pins are able to connect scaffold columns
to each other in
vertical direction, but the scaffold braces are produced with fixed di-
mensions by the factory to connect the columns.

Different arrangements are used for different load-bearing. The advan-
tage of these scaffolds is due to its various arrangements on sloping
surfaces and facade scaffolding. The scaffold is easily closed by hitting
the hammer in two ends of braces and by knocking it in the opposite
direction and does not require skilled workers.
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Stairway Scaffold:

The base system of this type of scaffold is designed from a
modular hammer scaffold, with the exception that there are

stairs and piers for human movement.
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Therefore, the load bearing capacity of scaffold with square arrangement is equal to 4 x 4.4 = 17.6 ; and with triangle
arrangement is equal to 3 x 4.4 =13.20. This capacity remains valid as long as thinness of one vertical member is more than
general thinness of scaffold; however, when the total thinness of the scaffold exceeds the thinness of a vertical member, its

value decreases.

For this purpose, we calculate the height of scaffold the thinness of total scaffold as equivalent to thinness of a vertical bar.

Square scaffold (0 S 1

—q4r 8 )’
I1=4A4( 2)
I = i = =
"=\ = >r=60cm
%: 58.8 (Vertical Part Slenderness)

=>h=58.8r=3528cm=35m

Triangular scaffold P R GNWER | I

;/ = _asi;160 = 34.6cm

byl 520 Y0 £l b 395 o xiyo Sl b sl 151 ol il

[=2%3.73%(34.6)" + 3.73%(120sin60 - 34.6)° = 26856cm”

_ [T _ [26856 _

"\ 34 \/3x3.37 #9cm
h _ g
L =588=>h=28.8m
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Therefore, if a scaffold with square arrangement is mounted,
up to 35 meters, its load bearing capacity will be around 17.6
ton; and if it is mounted with triangle arrangements, up to
28.8 meters’height, its loading capacity is equal to 13.20 tons.
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Calculating loading Capacity of Triangular Scaffold

A three-dimensional loading system is created by arranging the triangular scaffold elements, which could have triangular or
square horizontal cross section. If a scaffold with square or triangle plan in 1.2 meters’ side with one pipe of 50mm diameter in
its corner and 2.5mm thickness, as the maximum height of scaffold elements is one meter, the thinness coefficient of vertical

member will be:

KL _ 1x100

p 77 =588
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The virtual pressure stress of such component is Y\V1 Kg/cmY;
therefore, the loading capacity of each scaffold

columns include:

P=AF =3.73x1176 =4386kg = 4.4ton
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-Modular Scaffold i

Different installation of bridge scaffolding
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Ammar yasser Cross over / Qom
Contractor : Gharargah Khatam Alanbia Co.
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Ammar yasser Cross over / Qom
Contractor : Keyson Co.
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Ammar yasser Cross over / Qom

Contractor : Keyson Co.
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Ma'ali Abad Cross Over/ Chamran-Shiraz
Contractor: Municipality of Shiraz
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Contractor : Omran Maroon Co.
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Contractor : Simin Sepahan Co.
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City Center Complex/Isfahan
Contractor : Daghigh Sepah Co.
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Golestan Cement Peivand Golestan Cement Factory / Galikesh

Contractor: Omran Maroon Co.
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Shahid Doran Subway

Sation/ Shiraz
Contractor: Municipality of Shiraz
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Fereshteh
Pasargad
Hotel
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Fereshteh Pasargad Hotel / Tehran

Contractor: Fereshteh Pasargad Hotel Co.
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