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Pioneer In Formwork & Scaffolding Manufacturing by High Technology

We believe that apart from comprehensively tested and innovative equipment, the best
solution for a construction task always requires suitable services which have been designed
to improve and further increase the cost-effectiveness of the execution.

With our wide range of formwork and scaffolding systems as well as extensive,
supplementary services, we help our customers to carry out their construction tasks both
effectively and safely, thereby increasing the cost-effectiveness.

ZEMAN abide by the idea that quality and speed is the life of enterprise and reformation
is the direction of our development.
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Zeman Company is a leading company in formwork & scaffolding industry in Middle East
and CIS countries. ZEMANS founder mr hossein mortazavi sharif with 35 years of experience
in manufacturing and industry has started to manufacturing formwork & scaffolding in 1992.

Zeman takes pride in having a team of highly experienced and suitably qualified engineering
and technical expert beside many high technology machines and equipment.

According to different requests from our customers, we can provide a whole range of
formwork & scaffolding designing.

We have a highly experienced production team, which maintains top level of every stage of
the production progress. Each team of workers is led by a supervisor who monitors daily works.
Automated welding machines and robot welding systems are widely used which increase
scaffolding production capacity, about more than 10 ton per day. We developed formwork
producing by forming machine that our engineers built it which increase formwork production
capacity, about 20 ton per day.

: oy e T With experienced workers, advanced machines and good management, our capacity is more c
; “_n _ ; ! than 16000 ton per year. 8
We have complete quality control system, which guarantees the high quality of our products é
and assure all process due to standard schedule. g
X s : ‘ We have sales offices in : irag,afghanistan, and some countries in the CIS . §
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Activities

1- Manufacturing all kinds of formwork
2- Manufacturing formworks accessories
3- Manufacturing steel prop

4- Manufacturing all kinds of scaffolds — ' L
5- Designing and manufacturing special formworks ;
6- Manufacturing concrete plastic spacers

7- Supplyingthe desirable construction machineries AL A |
8- Supplying all’kinds of plywood and H20 beams f g T
9- Industrial aid construction iron and steel products . A o
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The production of the latest building & construction
industry products by using the technology of the day

Pioneer in producing exports products by aiming at
developing export market, active presence in regional and
global markets and increasing share in local market through
acquiring the necessary competitiveness standards.

By producing and supplying high quality products demanded
by contractors and employers, accompanying contractors
and employers to the last stage of project, Zaman Company
pursues approaches to remove challenges and reduce
technical and engineering concerns of its clients in executing
civil engineering and construction projects; and has set this
important task as its mission.

1. Human forces strategy:

- To absorb the best (human resources) through modifying
payment systems and keeping its specialized human forces
by establishing a win-win relation with them

- To develop the organizational culture in alignment and
supporting the high objectives of the Company

- To establish direct connection between realizing the
guantitative (financial) goals of the Company, and the salary
and wage payment system of Company’s human forces.

2. Financial strategy:

- Increasing the capital

- Collecting the claims and managing liquidity
- Risk management

- New methods of capital increment and crediting its
customers

- Studying new investments

3. Production strategy:

- Control and inspection of raw materials upon arrival
- Quality control and inspecting the product in stages
- Increasing the quality of product

- Reducing production time

- Reducing production costs

4. Market strategy:

- Cust omer-centering
- Developing brand and brand promotion

- Marketing researches and determining the priority of
marketing type

- Sale engineering of the company, annual sale growth and
profitability
- Researches for arrival into new markets

5. Knowledge-innovation and creativity:

- Acquiring national and international standards and
certificates

- Research and development (R&D) development

- Establishment and development of knowledge and inno-
vation management

- Marketing and introducing new products
- Teaching and empowering human forces in different levels
of the company in line with goals realization
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Technical &

Engineering Department
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One of the most important goals of Zaman Company
is to eliminate challenges and lower technical and
engineering concerns of any types of projects through
presenting effective plans by considering cost and time
saving; which will be significant contribution to the
contractors and employers in executing and completion
of projects better. The Technical and Engineering Office
of Zaman Company uses the best, safest and the most
suitable frames and scaffold systems as designed by
the most superior technical and design software, based
on which it presents contractors with the best layout
and parts assembly blueprints for different types of
civil engineering and construction projects. The entire
technical subjects and executive requirements are
shared with contractors in joint sessions; and even
after confirming the design, carrying out the stages of
framing blueprints and estimating the consumption
items, producing and delivering them to the project
site, if there will any need to provide consultation,
training for installation, demounting and/or removal
of defects (if any) in framing and scaffolding, Zaman
Company will stay besides you, our dear customers to
the last stage of the project.
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In ISO term, quality control is a series of specifications
and characteristics of a product in meeting consumer’s
explicit and implied needs. The QC unit of Zaman
Company consists of experienced engineers, who works
alongside other units in alignment with quality control
and maintaining the quality indexes of products as well
as presenting desirable product to the customers. The
QC unit takes samples from items and tests on the
products in four stages:

1. Controlling the arriving raw materials
2. Controlling during production process
3. Controlling marginal products

4. Control on loading stage

- Control of arriving raw materials:

Any items and raw materials are inspected and
checked upon arrival to the factory and if they conform
to the relevant standards, they will be approved and
sent to production lines for due consumption.

Control during production process: In this stage,
samples are taken at random to be tested and controlled
in their appearance, dimensions and function.

- Controlling marginal products:

In this stage, samples are taken from final product
and are controlled and checked in accordance with the
relevant standardsin all aspects including physical shape
and control (packaging terms), dimensional control
(according to the defined standards and parameters)
and performance control (lab and functional tests).

- Control during loading:

In this stage, products are checked in general.

- Quality control goals:

1. Maintaining and promoting the quality of products

2. Planning and receiving technical certificate on each
one of the products

3. Receiving national and international standards
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Machinery &,
Equipment

In zeman company we guarantee our products with best
quality and sending as soon as possible because we using
the technology of automatic welding robots with advanced
machines like : forming machine and many special equipment.
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Hundreds of color is available for choosing in pantone checking the pantone item number.
There is a color always to your satisfaction.
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- Caplock scaffold system
Standard caplock

Ledger caplock

Mid anchor

Fittings of caplock scaffold

- Triangular scaffold system

- Hammer scaffold system

- Frame scaffold system

- Traditional scaffold system

- Ceiling jack

- Double jack

- Plywood frame formwork

- Modular steel formwork
Bend formwork

Belt formwork

Modular corners

Punched splints

Filler

- Structure design of wall framing
Wall framing system

One side wall framing system
Two side wall framing system
Arc wall framing system
Fagade wall framing system
Formwork system in height
Foundation framing system
Square or rectangular column formwork
Beam and slab framing system
Round column framing system
- Special formworks

Precast parts special formwork
Tunnel forms formwork
Tunnel formwork

- Table of products

- Concrete plastic spacers
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Zeman company is the only company that utilizes the most advanced technology in the world and advanced machinery for
producing cuplock scaffolding in Iran. Since quality assurance is our most important customer orientation principle, in order to
assure customers and to prevent the production of similar and unproductive products in the market, we have registered the
designing and producing of cuplock scaffolding in the judiciary of iran, based on Certified to No. 24458 and based on intellectual
property rights, we are proud to be the sole and exclusive manufacturer of cuplock scaffolding in Iran.

Caplock system is one of the most frequently used scaffold systems in the world. It is a multipurpose steel scaffold and a
suitable system for public accesses as well as supporting vertical load pressure.

The key and unique characteristic of Caplock system is the circular lock point which allows to connect four horizontal anchors
to one vertical stand. This advantage has made Caplock scaffold system to be known as the fastest and safest scaffold system
available.

A vast range of parts and components of Caplock scaffold makes it possible to use it even traditional scaffold boards too.
This scaffold system can be used for an extensive range of structures and projects such as: access and support structures, step
towers, circular scaffold structures, load taking towers and movable tower structures as well.

Galvanized coat is the best type of coating for this scaffold for longer life and easier replacement.

Caplock scaffold is produced based on quality standards and international calculations which are carefully examined by the
quality control team of Zaman Company. There is a uniqgue component in the Caplock system core and center for locking the
system, which locks four horizontal anchors on vertical stands in one single point in a safe and secure form by using hammer
stroke with no need to clamp, pin, screws or nuts. This part and/or lock is like a fixed cup welded on the vertical stand in
-0.5meter distance and when ledgers are placed in the cup, the upper cup is fastened on them by rotating until they establish a
firm and hard connection point.

This connection point is very firm and enables Caplock scaffold to have faster and simpler assembly and use than other
systems. The Caplock structures are built based on the scale of next stage of automatic escalation in square and horizontal
forms. Absence of brittle components in this type of scaffold has made it extraordinarily strong and very easy to use. The
galvanized coating has made it safer and prevents it from corrosion damages to the system.

One of the strong point of Caplock system is its simple system in connecting its components, which can form a structure merely
by vertical stands and horizontal anchors. Nevertheless, even by adding a small number of specific components and fittings, an
unskilled labor; too, can build specific and complicated structures in safe and sound conditions. The thickness of the pipe and
the product coating can vary by customer’s order.
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» You can specify the thickness, dimensions, surface , materials and style because we can do it
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Cuplock Scaffolding
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Cuplock Standard

The standard Caplock is made of first class steel
pipes in 48.3mm diameter and 3mm thickness. In
all standard Caplock sizes, fixed cups are welded in
0.4meter distance so by rotating the upper cups, the
four ledger caplocks (horizontal) are connected and
locked. In addition, the lowest fixed cup is welded in
80mm distance from the end of pipe to increase the
structure resistance of the building and reduce the
base supports.

The access place and connection of two standard
caplocksonupper part of the pipeisin 150mm distances,
which connects standard Caplocks to each other in
longer heights. This hole completes the connection
system by a core and pin connector. The standard
support Caplock does not have this connection and
adjustable jack tops and other fittings are used instead.

Length (m) Weight (kg)
0.60 244

2.50 8.9

Cuplock Ledgers

Ledger caplock and middle anchors are symmetric. The
terminal end of ledger caplock increases the assembly
speed and makes assembly easier. In addition, it makes
it possible to replace the whole system in full. It is the
terminal component of ledger Caplock which is placed in
fixed cup.

Ledger caplock is made of first class steel pipe in 48.3mm
diameter and 3 mm thickness.

Ledger caplock is made in specific sizes to fit different
dimensions of blueprints and the applied program tables.
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Intermediate Transoms

They are used where scaffold boards require
intermediate support between the span of two
ledgers ,they have an integral locking device to
prevent movement during use.

Cuplock Scaffold Components
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Triangular modular scaffold

Triangular modular scaffold is formed by joining triangular
elements. These elements are assembled easily with no need
to any specific tool and specialized technicians to form a firm
and light scaffold. Due to light weight of its components, easy
installation and high load bearing capacity, this type of scaffold
has found extensive application in executing different types of
concrete ceilings.

Owing to its executive and economic advantages Triangular
scaffold is recommended for any structure which requires load
bearing surface in height.

Triangular scaffold components are produced in 75 ,50 and
100cm height and this scaffold system could be, therefore, used
in any heights. The triangular scaffold components are available
in square and triangle shapes in the connection capability plan
to fit any geographic conditions, and can bear different loading.

In framing slabs, beams, and heavy structures framing with
specific and tall concrete slabs, it is necessary to use scaffold
due to relative heavy weight of slabs. Using modular scaffolds
facilitates work execution. Mounting this type of scaffolds is
simple. This scaffold is made of small number of components
and due to light weight, it can be mounted fast and easy. Owing
toits structural shape, this type of scaffold has both high loading
capacity and rigidity; and, can be easily adjustable. In addition,
these components can be dismounted easily and fast.
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Calculating loading Capacity of Triangular Scaffold
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Therefore, the load bearing capacity of scaffold with square arrangement is equal to 4 x4.4 = 17.6 ; and with triangle arrangement .Sl

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.

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: %
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The virtual pressure stress of such component is 1176 Kg/cm2; therefore, the loading capacity of each scaffold

columns include:
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This type of system consists of vertical stands and horizontal
anchors in different sizes. The vertical members of this type of
scaffold are produced in 1.5,2,2.5,3 and 1 meter lengths and
by placing adjustable jack heads in upper parts and adjustable
jack stands in lower part of scaffold, this type of jack could be
adjusted for any height and balance differences.

Installing horizontal anchors on vertical stands of the scaffold
is an easy job and can be carried out by using hammer stroke.
The scaffold stands are connected to each other by core
connectors and scaffold pin.

The advantages of hammer scaffolds are as follows:

1- Ease and speed in mounting and dismounting with no
need to wrench in fastening the fittings

2- Capability to be developed in site and on height with no
restrictions, and no need to anchoring in height

3- Useful in scaffolding building facades and/or refinery
installations and...

4- Large load bearing in concrete slab scaffolding

5- No need to skilled labor for scaffold mounting and
assembly of parts by unskilled workers

6- Easy carrying and delivery due to light weight of parts

7- Useful in arch and scaffolding arch and interchange ceilings
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Frame scaffolding is very light system,easy erection , walk through and wide application.

_iie 1319 acompelete set usually include 2 pcs of H frame, 2pair of cross braces and 4 pcs of joint pins.
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Traditional Scaffold m
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Traditional scaffold is made of connecting
scaffold pipes in 48.3 centimeters diameters
in different lengths with fixed and rotating
four-screw bolts. This type of scaffold is the
most common type; however, they lack suf-
ficient safety. The scaffold pipes are seam
welded in different thickness and the con-
nections are refractory cast iron.
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Ceiling jack is used for piles operation below ceiling
framing and/or concrete beam and are capable to bear
1500-kilogram load.

Ceiling jacks are the most suitable and economical tools
for executing concrete slabs, iron beam and block. These
jacks which are produced in 3 to 4.5 meters height and
from first class pipes of 5 and 6 centimeters diameters;
have holes for adjusting height as well.

For taller ceilings, scaffold systems are recommended.

In addition, cross jacks are produced based on customers
‘order as well.
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e

Prop made from two part that adjustable in length, up and
down parts. The lower part is made of tube with a diameter of
60 mm and thickness is 2.5 mm. the upper part is made of tube
with a diameter 50 mm and thickness is 2.5 mm too.

For example if the height of the prop is 3.5 meter, the design

is as follows:
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For safety the end of prop must be fixed. There are many reports on formwork failure as result of out of alignment of props during
concrete pouring. By using prop brace, you can decrease unbraced length and increase allowed stress and loading capacity of props.
In the first example if you brace the prop in the middle, the slenderness ratio will change to 97 and allowed stress will increase to
904 kg/cm?2.

Finally the loading of capacity will increase to 3.5 ton. So, in here if you brace the prop in the middle of the length, the loading
capacity of the prop will be more than twice.

Accordingly, you can calculate allowed load for props with different lengths.
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2.86 768 113 2

247 661 127 2.25
2.20 591 141 25
1.98 531 155 275
1.82 788 169 3

1.70 457 184 3.25
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0.77 206 226 4

0.68 182 240 425
061 162 254 45
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These jacks are made of two small and large arms, to be
fixed on the back of wall frame and their duty is to control
balance of frames. A type of this jack acts as load bearing
structure in one- side framing and is used for bearing lateral
force of concrete. These jacks are connected to soldier and
floor by shafts in the beginning and end [terminal] parts.
These jacks are double-screw types and are made of pipes in
mid part; and, left turn- right turn threaded flange at the end,
which makes it possible to adjust the length of the two screws
and control the balance and straightness with precision.

Double Support Jack m
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Plywood Frame Case

399 b 9 IB

This type of concrete case; too,
like steel case, is produced in
different sizes at the customer’s
order and is used in different
parts of construction and building
projects such as columns, slab
beam, wall and foundation.
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One side wall formwork system
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Two side wall formwork system
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Arc wall formwork system
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Facade wall framing system
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Foundation formwork system
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Square or rectangular column formwork system
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Beam and slab formwork system
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Round column formwork system
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Modular Formwork System Moo iy B paeun

This system is very economical and cost-effective due
to it being diversely utilized in the entire array of concrete
structures such as wall, column, beam and slab and
foundation.

Modular framing system is comprised of modular panels,
supporting structures (pipe, profile and soldier), connections
(pins and wedges and clamps), mid-bolt (bolts, plates, nuts)
and certain other accessory necessaries (brackets, struts).
Modular panels can be easily assembled or dismantled. In
similar and repetitive cases, these modular panels can be
formed into an integrated panel and then carried on a crane
to the site where it is going to be installed and of course the
use of crane and laborers for carrying the integrated panel is
largely dependent on the work situation. The concrete will
exhibit a soft face and smooth surface after disassembling
the panels and there will only remain traces of the panels’
slits. The panels can be used and reused many times and
their useful life depends on the maintenance procedures. In
case that it is withdrawn from throwing them or dropping
them from elevations at most above 60 meters they will
remain unchanged and with no distortion.

Zeman Company produces modular panels, soldiers and
the entire connectives such as pins and wedges, clamps,
double-pipe plates, flat anchor plates and punched splint.
These connectives are made of best quality ST37 steel plates
from Mobarakeh Steel Corporation.

Modular formworks that are also called multi-purpose
or general purpose panels are designed and constructed
based on -5cm transversal dimensions (multiples of 5).
These panels are produced in diverse dimensions and sizes
and they are most frequently applied in framing of various
sections of a concrete structure.

Modular panels are manufactured in different widths,
including 40,35,25,20,15,10 and 50 centimeters as well as
in different lengths, including 150,100 and 200 centimeters.
Moreover, the panels can be made with customized
dimensions as ordered by the employers.

MODULAR
FORMWORK SYSTEM

BUILD THE WORLD BY ZEMAN

BUILD THE WORLD BY ZEMAN
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frame and side belts are cut separately
and are then welded together.

. BELT FRAME

=

The layer of these frames are of 3mm
steel sheets and punched belts welded Zaman Company as the only producer of all types of 38 mxs ) Buog)l 458 Laylael o 454 xS
in the plate sides have 5 x 60 and/or 5 x concrete frames and casing facilities in Iran provides both Js—asd! 5Swus Ohol & dslow,sd) Clgdll Olsoly dalail glgsl
50mm cross sections at customer’s order. . 3 type'.sdo;cgnlcrete steel cases in Iran. More information is AL ol szl g el Slaglsll
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Corner formworks are used to connect the
modular forms in any corners,vertically and
hoerizontally. These corners act like modular
formworks and share the same mentioned
specifications as modular formworks.

.
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Filler

Fillers are of various sections and in formwork system,
enjoy various applications as follows:

1.For covering distances that application of standard
modular forms is not possible.

2.In spaces limited to formwork that possibility of
disassembling forms is not applicable. In such case,
application of filler seems necessary.

3.In cases that possibility of displacement of all formwork
system is possible with crane. By placing filler between
large panels, integrated and large panels can be separated
from surface of concrete easily from each other.
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Punched Splints

These parts are also used like external corners for
connecting two perpendicular surfaces in which case the
exterior surface of the concrete will take a rather sharp
shape. These punched splints are most widely utilized for
connecting hanging panels to putter panels in concrete
beam framing.
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THE MODULAR
MOLD RESISTANT
DIFFERENCE

Investigating the 5cm and 6¢cm strap modular
formworks’ strength differential:

In order to investigate the strength differences of
modular panels with 5x50 straps and 6x50 straps, a
100x50 modular panel with 5cm and 6¢cm straps, 5 mm in
thickness, were evaluated by taking advantage of SPA and
Shell Element software.

In this study, the concrete pressure is computed from
the relation mentioned in ACI guidelines which takes the
following form:

In the above relation, R is the concreting velocity in
m/h, tcis temperature in centigrade and P is the concrete
pressure in kPa. Considering R=1.5m/hr and tc=10°C,
a concrete pressure equal to P=50kPa=0.5kg/cm2 is
obtained.

- Each panel has been studied in two situations:

A) Panel relying on only three pins and wedges in all the
length and two pins and wedges in all the width.

B) Besides the pins and wedges used in the previous
state, two upper and lower pipes were also applied as
supports to the panel.

Concrete pressure was inserted in a nodal manner in
Shell Element and because these elements are assigned
5x5 dimensions in the modular panel, the force exerted
on the middle nodes and lateral nodes were 12.5 kg and
6.25 kg, respectively.

In"both of the above modes, ‘the forces-are altogether
more dominant in a single‘noderInthis'node, the Fx-and
Fz forces were found most intensively imposed on the
hardener plate and they:cause itensile and compressive
stress but the stress caused by Fy was of the shear stress.
Also, the My and Mz moment. anchors exert their effect
about the weak hardener axis and cause a considerable
amount of stress to emerge but Mx-anchor .exerts its
effect about the strong axis and therefore it causes trivial
stress. Therefore, the maximum stress can be calculated
as shown in the formula below. Also, the summary of the
above analyses results are given in the following part.

1) Panel only relying on peripheral pins and wedges

a) Maximum deformation

- In 6¢cm strap panels

- In 5cm strap panels

Additional deformation percentage in the panel with
5x50 strap as compared to 5x60 strap

b) Maximum Stress:

- In 6¢cm strap panels

- In 5cm strap panels

Additional stress percentage in the panel with 5x50
strap as compared to 5x60 strap

1)Panel relying on peripheral pins and wedges and pipe

a) Maximum deformation
- In 6¢cm strap panels
- In 5cm strap panels

Additional stress percentage in the panel with 5x50
strap as compared to 5x60 strap
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Wall Formwork System
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Criteria of bending stress (e A )lﬁ-ul

W5y Gy9 )yl (2,6 4 (5)lg adaie ulul - i

i |
T i
1 1 A pHLEE s

] 0 32 1 1 11 § _. LS | " I.?I-'l']"

x 0. o s bk PERRRRE Y s Y T = WY --'

§ S=T=0.0]5C"%n Sstkl By (oo Rastia) pbyms by b dad ol - o FEL 1 P e “mlt': : 1-+* L."F'T %
. ] - i Lk 5
Q . i gld 3 . L.H"I o
2 The pad cross section in 1cm width from surface layer - B Sl | i FE R H Lu_rﬂHJl ||i| 2
© o : P o
: uﬂw 'ltiiﬂll",uu ' :
N iﬂ_!' Ax N
2 y z
= 2
= 2

= 1X1023 —2,25)(]0_30"%” 4295 809 )y PR S il Oles

Sstull 39 oo ot V p2y=s sl dshad ula] -
F,=0.75xF, =1800" ,

b

The inertia momentum of pad in 1cm width from surface layer.

PR—— el -

L]
i
-

i

b e B —
M, =8xF,=0.015x1800=27"%/ e
2 2 Tosus S5 -
WL W, x25
M, = 10 = 70 =062.5W, Virtual stress
In framing system, the stress and transformation
) criteria is usually controlled separately with
1l oo Cowd 4 o uleol o (W b )ilee b jlade (D) 5 () Ly, (ol )l,8 (gglune 51 - authorized stress and authorized creep to
62.5W, =27 determine authorized loading capacity.

sliooll e sly dosaun (W, ) Pgas 3lie (b) 5 (a SBYs s5lud po b -
The modular frame fixing sheets are placed
in 25cm distance from each other. As for wall
based on the bend: framing, usually cases in 50cm width are used
and the proportion of 50 to 25 is two, the surface
sheet between the two fixing boards acts like a

one side slab.

_ k - ke
Wb =043 %mz =4300 %2 By putting relations an and b equal, the authorized load of (W) is obtained

» You can specify the thickness, dimensions, surface , materials and style because we can do it
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Criteria of bending stress

F,=0.66F, = 1584 .

_10SF, _ 10x4.9x1584

q, 2 2

! 100
W,=2q,=1552"/,

=7.76"% .=776" .

Criteria of transformation

A= min(%,.?l) = 3.2mm

_ 1920E1A,,,, _ 1920%2.1x10" x12.3%0.32

. : =12.2%/ =1220%/
131 13%100

gA

WA=2qA=2440"/ .
" (S=13/3cm?3  [=53/1 cm*) s oslictul AexFext bgd il aly) slo & 45 590,
W, =4200"/

A+xgox¥dde o Ogol Ju dudiu O 13] -
WA=10533"/,
If instead of pipe, 80 x40 x 30 tinisused (S=13/3cm?3 |1=53/1 cm?)

Soldiers b o) g I

05 50 a2 Ll (5520 S ol yo o lgie MBS jlailan g Sl a5 8 4 Jgo ol Sy gus il o 5 sl -
Blayl wig doly o lakolgd (B LB WS 051 LS 5 Jb ISty LS sdow 98 IV seadll polal 05 -

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.

I=622cm’

S=83m’

» You can specify the thickness, dimensions, surface , materials and style because we can do it
Y oS Lyl oilgs o by oS asein Iy Jow g adsl olge b (ibg bl cnales wilys o bt
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Criteria of transformation

ls pules andie VIV 4 ISUs oss iSTas 0500 9gaxa b

8ygall s wlie
:I3WAI4 Fadbes VY ) S s 0550 ASTus L o e
ma [920E]

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%x2.1x10°%2.25%10"

=0.32=>WA=0.572"/ .=5720"%/,

Back support pipe o Sty ) I

BexY/D ag)

Byshatio Lol -
0+ tlow oSuw iy o $9luws (%Uyl Olowd Jgb) ddlud]podgud) @ Lo dudlio dgas 233959 () %U‘W oy Al 0+ CM 355 MS (00
b () 7,0 x

By taking 50cm distance between the two pipes and relatively homogenous load distribution in soldiers
distance (length of pipe openings) equal to one meter, we will have: 50 x 2.5 (mm) pipe.
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As in the distance between two belts, the reaction of O M= 3y (ol A e ) e BBLuk] § JLsd) 5o LS
two pipes in 50 centimeters distance from each other 3 b o Jsw pa=dl Lyasy oo o 0+ Bl § Y
enters from belts in 25cm distance, if the reaction of each Lo 058w P s IV (o Jxd 5y OIS 13] d8Lwdl YOcm

pipe is shown with P, we will have:

‘ o Bending stress criteria (e A )wl
VXV & dalasial o2 Ss Vimm b3 § dodsdl by b o el Shlananrglguiilgo j ok 17 o a0, Moo sl Lo, —
1 W oy @250 5o OsSuw b S o daaoitll e IS 5o Se gl 5l phaS 52 505 b s g g esliiwl X ) A o
il sl gy % PL Px100 25p (Maximum bending moment)
Bolts are iron bar in 16mm diameter and as it is used in 1 x 1 meter mesh, the loading surface of each belt will be one square Mmax - SFb =83x1400=116200 kgcm st R

meter, therefore:
2,0 @) 5 b) Ly, ols )18 ggluns |

% By putting relation b equal to relation a, we will have: %
S From Equation (a&b) Hld] yigi pwlde S
c - - c
(@) 9 (b OB o Goluwdl W A0 -
s P, = 4648kg U e £
(&) ()
N N
= 168 8 ; =
§ Y= 20m2 0,5 aladio pelas g
F,=0.33F, WV ekl da o o2, ghite Transformation criteria IS i JLona

Cross section of iron bar 16

P=F,4=0.33%x6000", % 2= 3980kg Sl ol Sl Lyl onl o 5 IS s

Sygall s wlde
(B ISl asdl by i 890 55 0559

The beam transformation in these conditions will be:

3 3
Pa (31’ 2} L 11PAL 11Px 100 5
The authorized stretch capacity of belt oo GRS S L wa = 77| o ma A=A, = = =2.2x10"PA
€ autnhorizea stretcn capacity or be J L)“““S )’L’ 6E]|: 4 a 4 384E[ 384X2]X]06><622
b pgan gloiy) )08 9 dgas
By putting it equal to 3.2mm (0.32cm), we will have: SR NSOV GUONCS IR A 1 § VO U0 y  FRESN NI B WSS
0.32 (Glagtior +/YY W Ry Radlen YTV 2o soluct] U 2o

PA=—2%2 = 14545kg

2.2x10
Summary of calculations of authorized pressure Sloxe Lid Slewlre a0l s o 25 S0 410325 L3S e o S 20 5 20 S o 42 g ool s 4Pl

&dbg_lg.uuGU&MJ@DA(}AMW&}Sblgﬂ@ﬁu}lusﬂywp)'mwwe

z5ous s Oilawlow Lods 5.72ton/m? jlxs 5 Lae 4.3 ton/m? jloe 25 lae: LJB.)

5.72 ton/m?%4 dol3 wlie ¢ 4.3 ton/m? 3563 oldier I . Cosal v e
/M2dogain dold uldia o /M2 goaus g3 pwldeic Bl cy Y The value of P obtained for a pipe in one meter opening and half a meter load taking width, the pressure of extended load

dogas Lol pliie 5 1SS TON/Migsae 355 ol 058 B 4 onme o 5 e 3 15500/M? sl i oo syl () will be obtained as follows:
2.44ton/m? .
e s L g 4.2t0N/M? 5lxe s Lxo: AexFe § (o
toN/ dogaus dald Lulida 5 4.210N/Mpgaun yig5 polidie 1 Avxts dide-0 STE T R /m? e 25 skt 100 % 50 2
10.53 m? 10.53 ton/m? 2x= (T) = 5000cm
29t0n/m2 4.’79M ML:B QAL..E.A 9 93t0n/mztw BSIN) QALA.E.A )'7‘]9"” -y

_ 14545

29ton/m? jlxe 5.3 Lxe g 9.3toN/M? jlxe (25 Lore tymdons Y 4648 -1

3.98t 2 593 polde 1 - —
on/m2sas s ol € 3.98t0n/M? s 55 45 foro i ¥ w, —W—O.Q?k%mz —9300%2

WA =2.9% . =29000"/ .
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Form Work & Scaffolding

Inthe one-side wall formwork system,
taking advantage of bolt is not possible.

or curbing side

pressure of concrete,
oundation and body

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?

1

Surface Plate 43 6.43
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 B

)J‘):Y‘/B\A M_Jlﬁ ss)ﬂ)w)w}jb.> wLM:‘ EYON.) )Js&_»\_..dl ol gaeT ¥ ;»_Lw& ).b/\‘x\c‘ gfbﬁ)l oolas_w lQ)H)b b?"‘"’t.?" alas Mo

It can be seen in using 80 x 40 tin, the belt capacity will be 13cy) 5 Sdioe Oy dge Avxt s dde (e Bolaiw] Ul 8 Ja N
a determining factor and based on this, maximum autho- Fe ds s o b YA B e o | hedll 15T us 995

rized pressure on the frame is 3.98 ton per square meter.

Wyl G jlens oy B s

sl .)_wl.lu;ou el ] g 5l eolai il a8 b S less (gas B PRI

S mizmed 5 l300 A0as g (o 5 0 (98 slacdy 5l b il Lid Lee
88,8 o oslaiwl oy czy slaly >

Aolg dzgy Olyued] ddgd delsil

Clsy plastiw] Cozyg c amly dogy Olyisd] g8 dalal § Clgy pluseu] oSy ¥
el ] Cozug . Oldesdl e ole I Byl Ja 2o padsd Ohasdly puwdl §
L d odn 3 KNy
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Supporting Jack 6.00 m Supporting Jack 4.00 m
=—-Single side Wall formwerk= =
=
i
€ €
S S
Q O
[} )
(@) O
c c
© ©
£ \ £
@ . [0}
N | N
z E :
|
| ; ?
= b : Ve o =
I Zmax= Tension Load x Supporting Sturt Clearance
I Dmax= Compressive Stress x Supporting Sturt Clearance I Supporting Sturt 3.00 m
Paur Feisghd Frassare | Terdion lTorces Spindia dorce Poisr hasght Pressura Tensssn forces Sperdop Torce
h [m) pe[ifm] | 7 [un) & [l] h [m] pelirfml [ 2 ] o ] ——— ormvemrs Tonaton foroes | Scinde Serce
41 208 =i &0 153 m
. . b (=] polii/mf | 2 (] 0[]
50 2448 101 . 50 177 TA a0 b T
&0 280 118 B0 195 82 280 ~ 08 3
41} 223 102 40 167 a5 B 118 43
4.75 = 265 118 375 50 185 B4 0 10 54
&0 01 127 &0 216 100 273 50 124 58
40 238 115 40 a1t 100 L] 132 S8
00 50 263 132 4,00 50 212 111 & 124 (5]
€0 322 144 [ 238 119 e 5 14 2
40} 253 139 &0 195 115 ] 153 T4
5,25 %0 300 143 425 50 230 130 s : ‘: ﬂ
&0 34 163 60 259 140 !
L] 174 a4
40 765 144 &0 i 132
& 153 100
0 =0 318 165 450 =0 248 =0 250 50 177 110
£ BED 184 &0 a0 162 B 195 115
4 2E0 1549 £0 iad 131
575 i 336 185 475 50 265 171
& 3E5 204 &0 k] 187
40 T 175 &0 238 170
B0 & ane 204 =00 50 203 194 Fy tn
&0 407 el e w2 213
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Double-Side wall formwork system by soldiers
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Double-Side Wall Formwork System

Double-Side wall formwork system by tube

Double-Side wall formwork System

Walls formwork are carried out by modular panels.
For implementation of one concrete-based wall, three
parameters should always be taken into consideration.
Plan of formwork should be determined based on the
following three parameters:

1. Curbing side pressure of concrete

2. Height of concrete-based pressure

3. Sustainability of complex of form

System of Double-Sided Walls formwork, which include:

1. Modular panels are connected to each other by pin
and wedge. Weight of each square meters of these panels
stands at 38.5 kg.

2. Tie rod - seal bar used for concrete side pressures,
pass from middle of opposite panels and then are
connected by anchor plate to soldier. It also is connected
by “tube anchor plate” and “wing nut” to vertical support
of couple of tube. The distance of placing in horizon and
height stands at 1 and 0.5 meter respectively

3 .tubes are located from each other horizontally at the
distance of 0.5 meters from each other in height and are
connected by middle clamp to panels

4. Soldiers are placed each other vertically at the distance
of one meter from each other, for curbing hydrostatics
power

5. Bolt is connected by wing nut and anchor plate to
soldier and connects soldier to tube (horizontal support) .
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[ walls formwork wight Tube anchor plate and pipes (in less than 2.5 m height)

['Walls Formwork Wight Flat anchor Plate and Soldiers (in more than 3m height)
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Buried middle bolt system: I

A)Buried Middle Bolt System:

1. Buried middle Bolts are used at concrete-based walls,
envisioned to be caulked such as water reservoir

2. Seal bar of spring caulk can be changeable in conformity
with thickness of wall

B)Tie rod Bolts and/or Repetitive seal bar System:

A double girded Bolt for non-caulking walls and/or secti-
ons such as cutting walls which piercing hole does not cre-
ate problem technically is connected with bolt of washer
to vertical support Cast-iron seal bar caulk which its size is
fixed will be connected to the full threaded Bolts and.....
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Framing system in height
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I Framing system in height

Sgauall- (udshall (SLS iz Jisd CUé-" ¥ s e lboSa By increase of height of wall, we will face increase

o] L 83900 5 dyen Sl ISt PhREyS i of hydrostatic power consequently, form should
Zeslil b o L .;“‘ éiy,[wills ’ Ijj:s_& “)l_q_él . Jaso sla b (ol gz i g3l 50 00isS J8li slacS> - be of high resistance. For formwork wall up to the
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Strut

For sustainability of complex of forms while assembling
and concrete mixing operations, diagonal jacks are used.
Diagonal jacks are classified into two parts:

1- Double Arm Balancing Jacks: For sustainability of panels
of wall up to 4 meters heights, plummeting strut are used.
These types of jacks are merely used for plummeting
and regulating panels. Arms of plummeting jacks can be
regulated in telescopic form.

2- Supportive Pile Driving: For sustainability of panels of
wall with height more than 4 meters, supportive piles are
used. Supportive pipe is comprised of connecting soldier
and regulating screws in two types (left- and right turn) to
beginning and end of soldier.
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CIRCULAR WALL
FORMWORK

BUILD THE WORLD BY ZEMAN
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Modular Curved Forms
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Curved forms are used in circular structures. They are made in various dimensions
and are connectable to the other modular forms. These kinds of forms, based on their
sizes, Follow their curved tubes and form the necessary radius. These panels don’t have
horizontal punched straps and are connected to curve tubes by clamps.
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Framing System in Height

Facade Wall Framing System
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In higher structures such as walls, tanks and dams in which
elevating formworks are used, bracket is main part of this kind

a5 o g (5o Lo lans wiile ol i slaojlws (gl o
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on its truss performance, transfer these forces vertically to o lacSly ol o Jbite L8 ad> e i 300 50 800
the inner anchor bolts of the concrete wall from the previous g a5l ol 4 (63L5 S0 55,8 oolitul o3 oo ool )
stage. The bracket can be used in any height and scaffolding is ST e oyl s 80 S5y ey Ay B (59, L]

not required any more to transfer the force of gravity to the 5 olazdl Lo ) la b, syl dy Cannd o sl jls g0ty oI
earth.Due to this advantage bracket in mantling high structures | s LB s o
20 =2y HB 50 2l

is highly valued compared to the others both financially and
operationally. oFa ST aS S o o2l 3l s ae )0 9S850 osSw STy
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The bracket provides a temporary and at the same time a
stable base for installing the formwork. It also provides the
required space for mantling and straightening it vertically.

Connecting the bracket to the concrete structure is by bolt
or anchor bolt. After each stage of pouring concrete, bracket is
elevated higher either on its own or with the formwork. The casing of concrete walls is carried out by modular case or in specific molds for specific purposes. The wall casing is performed in
different methods as per conditions of each project. The height of concrete (shotcrete) in each stage and the one or two side shapes
of .casing are important factors in selecting the executive method. If the wall has a specific design in fagade, designed cases such as

stellar, etc. designs will be used for the fagade.
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Each column case is a complex
including panels, external corners,
attachments and fittings including
pin, wedge and clamps. Panels are
offered in two types of bending and
weld, depending on customer’s
opinion. In both models, to prevent
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-

column case torsion, it is suggested
the side of external corners should
not be the same as middle panels;
and to take the height of external
corners in 150 cm, with mid panels
of 100 or 200 cm.
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Round Column Formwork System 555 (g (g A pumens

Beam and Slab Formwork System J15 9 o (e I pianns

To execute column in circular cross section, special cases O g5l g Jlad ojlaslan azgi Lo pls @ taa b g gly 2l g To execute casing of different ceilings including iron
are designed and produced in view of the diameter size and YA« o pls o 90 S}w oS Wiy so g 5 il ol sl beam block and one piece ceiling consisting of one-
column height, usually consisting of two -180degree semi- S aralS Laags g oas SLis 120 VO b yte o gLl gm0 side slabs and two-sided slabs, it is possible to case the
circlein 1 or 1.5 meter height, 'and can be connected to each g o hae K308, & 055 5 s 5 53Y5d beams for achle\(lng concerned structure easily. Each
other by using steel clamps, pins and wedge. beam case consists of two components, the potter

floor case and the hanger cases, both of which are
modular panels. Of course for executing each frame
too, in addition to potter floor case and hanger case, we

@ need external corners or punched rebar for connecting

the two cases mentioned above as well as ceiling jacks,

beam handle, fittings and....
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Special Formworks
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Special forms are designed for cases where it is not possible to
perform the structure using the standard modular forms, corners
and fillers. These forms are supplied for surface with irregular
and curved shapes or structures which don’t have right angles.
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It’s necessary to consider the installation, dismantling, carrying
and adjusting methods in addition to loading criteria and
deflection for designing these kinds of forms.
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Tunnel Forms Formwork
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Tunnel formworks are used in building structures which are both from walls and slabs. They are designed somehow in which
half of each slab with it adjoining wall and two integrated formworks become mantled as an L-shape all at the same time. After
reinforcement, concrete is poured. The location of mechanical and electrical installations can be anticipated in this system and the
formworks get opened and closed uninterruptedly. Mantling by crane is done in a minimum time.
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Advantages of a tunnelform system:
- structuring pace
- Human force reduction

&l 5oyl -

- Joinery reduction el “va‘ Uass -
i) bl Jlos] pads -

ds o sall 28y9 oS3 -

el JSio LSSy 450 55U SLathl doxe el -
Joadl Sy sladl 355 -

il IS & sl -

- Quick assembly and dismantling of formwork

- Execution of mechanical and electrical installation atithe
same time

- Steady and durable with high factor of repeating
- Efficient for building expenses
- Increasing safety in the project
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Precast Parts Special Formwork

These formworks are designed and manufactured based
on clients own plans in which they are massively used in
building precast I-beam of bridges, walls, slabs and tetrapod.

The formwork of a prefabricated part is designed and
manufactured somehow that it can be used for numerous
numbers of times in addition to its simple opening and

closing. Therefore, the stability of these formworks should
be highly valued at the designing stage. These formworks
are often heavy and have huge dimensions and so cranes
are used for operating them.
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Tunnel Formwork

Tunnel forms system are used for lining channels, shafts
and deviational tunnels.

Tulle-shaped forms, in terms of assembling and
disassembling, are categorized in two parts:

1. Hydraulic forms
2. Mechanical forms

In hydraulic forms, assembling and disassembling segments
of form is carried out through using hydraulic jacks while in
mechanical forms, it is carried out through suing manual or
hydraulic jacks. Usually, in large segments, hydraulic system
is used and this is due to heaviness of segments. Using
hydraulic in small forms is a very hard task technically while
in inner parts form of tunnel will create limitation.
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This spacer is for vertical surfaces such as walls and columns. Six of these spacers are used per square
meter of two-side wall and minimum 16 of them are used per -3meter length of column.
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Mid-bullets are produced in 25 to 100 centimeter length. They are efficient and economical pieces
for sealing water structures such as reserves and pools and by specific deigns, they prevent leakage of

concrete juice.
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This type of spacers is a simple and economical spacer and is mostly used for different
types of vast and large surfaces. 20 to 40 will be suitable for concrete coverage.

CONCRETE PLASTIC

SPACERS
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This spacer is built for horizontal surfaces and for usage in light structures such as composite ceilings and
floor making built by light bars. Four of these spacers are used per square meter in average.
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This spacer is for horizontal surfaces and is used in semi-heavy structures such as iron bar, slab and semi-
heavy foundations. Four maxi-fixes are used per square meter in slab and floor and 3 are used per meter

of length.
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This spacer is for horizontal surfaces and usage in heavy structures such as heavy foundations and
beams. The number of their consumption is similar to maxi-fix.
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Plywood & Wooden Beams

The zeman Company is the provider of the best types of 615 5 395 O sLaaiss elssl o s 00 S el o &S
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- Various types of electric and diesel mixer of different capacities

- Types of rail elevator

YL el -
- Different buckets with different capacities alises slacad b b oSk glyl -
- Types of swiveling elevator for column concreting Ty Oy lgil -

- All kinds of bending machines and cutting rebar 0,8 e oy g o3 YT eile gl -
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- Variants of vibrators and vibrating hoses

- Multipurpose binder machine
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Zeman company offers a variety of welding
electrodes and welding wires (CO,) in
different sizes with the best quality and with
international quality certificates.
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Industrial and Construction Iron

and Steel Products

Zeman Company is a supplier of various industrial and
construction iron and steel products and constructions
wire from other national steel factories for construction
projects and manufacturing companies.
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Project: Power Plant Iy
Place: Mazandaran Iran . .:n .

Employer: Khazar Energy Development Company
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Project: Shrine to shrine project

Place: Qom-Iran

Employer: Mohammadian Construction Company
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Project: Pakdasht Commercial-Office Complex Project
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Project: Shahid Yasini Highway

Place: Tehran-Iran

Employer: khatam-al Anbia
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Project: Bardsir steel Factory in Kerman

Place: kerman-Iran

Employer: TAM Iran Khodro co.
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Projects

Some projects of construction and trading company
that we supplied formwork & scaffolding for them :

1.World cup stadium in russia 2018 32. Housing project by omidavaran ghadr

2. The largest of resident project in cis by gatar in tajikistan 33. Parand refinery by gameroun company

3. The largest of mosque in cis by gatar in turkmenistan 34. Th new phase of alborz steel factory by seven diamonds company
4. Reconstruction projects in uzbekistan 35. Altajiat stadium in irag by boland payeh company

5. Housing projects in venezuela 36. Al-zawra stadium in iraq by boland payeh company

6. Housing projects in iraq 37. Nowshahr power plant by khazar energy development company
7. Construction and civil projects in iraq 38. Pakdasht commercial-office complex project

8. Civil construction project in afghanistan

= And many domestic & overseas construction projects that S
o 9. Persian gulf star refinery in bandarabbas . Q
S we have been able to help them for doing better and faster. S
= 10. Sahid yasini highway project by khatam-al anbiya construction headquarters =
% 11. Sorkhe hesar project by khatam-al anbiya construction headquarters At the end we are proud that at least half of all formworks & §
§ 12. Damavand bridge project by khatam-al anbiya construction headquarters scaffoldings accesories in iran are produced in this complex. g
= =

13. Project of ardebil dam by khatam-al anbiya construction headquarters

14. Project of saghez dam by khatam-al anbiya construction headquarters

15. Project of siah bishe dam by khatam-al anbiya construction headquarters

16. Project for completing and improving the road of haraz by khatam-al anbiya construction headquarters
17. Qom-garmsar highway by mohammadian construction company

18. Shrine to shrine project by mohammadian construction company

19. Asaluyeh projects in south of iran

20. Project of 1200 units of mehr ghazvin municipality by akam design and development company

21. Mehr housing projects in the parts of the iran (sadra, shiraz, parand, hashtgerd, gonbad kavoos,
mazandaran and ...)

22. Bardsir steel factory, kerman by tom iran khodro company

23. Refinery of khouzestan steel factory by shafab engineering company

24. Some phase of asaluyeh by shafab engineering company

ACEIAMALIAN
“HE S firbpreyi ) Ry =

Oleo 5 g i drwgi g wige S5 50

25. Orumieh refinery by shafab engineering company Pl

26. Kanarak refinery by shafab engineering company

27. Parmis zaferanieh commercial project
28. Rey city water channel project 9599 ol #1 pU
29. Metro bridge sadr by arshad sazetoos Oyl o 0 3l

30. Metro of ghods square by kosar company
31. Pakdasht refinery by omrab company
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Exhibitions
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International Exhibition of Building & Construction Industry - Tehran 20 1 2 2 O 1 3 International Exhibition of Building & Construction Industry - Tehran '
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