
STEP 
BY STEP

Welcome to the practical guide 
for self-building a reinforced 
fiberglass concrete beam. 

REINFORCED 
FIBERGLASS 

CONCRETE BEAM



This guide has been created for those who wish to learn the fundamentals of constructing 
a strong, lightweight, and durable beam using accessible materials.

Constructing a reinforced fiberglass concrete beam can be an excellent solution for various 
projects. The fiberglass adds strength to the structure, reducing the use of traditional steel 
bars and simplifying the construction process.

This guide will take you step by step through the process of self-building a reinforced 
fiberglass concrete beam. We will provide clear instructions, practical tips, and safety 
guidelines to help you create a solid and long-lasting beam.

Don’t worry if you have no prior experience in the field of construction. This guide is also 
designed to provide detailed explanations and illustrations that will guide you along the way.

Remember that safety is always a priority. Always consult a qualified professional before 
undertaking any construction project.

Are you ready to get started? Grab your guide, and let’s begin building a reinforced fiberglass 
concrete beam together. Good luck!

Construction of a reinforced concrete beam 
with fiberglass mesh.

Giada Ranaldo
Emiliano Zoppi

HOW 
TO DO



What you need:

1) Wooden board: thickness as desired, dimensions 360 x 200 

cm 

2) Low slats: dimensions 360 x 4 x 3 cm 

3) High slats: thickness as desired, dimensions 360 x 45 cm 

4) Wooden blocks: dimensions as desired to create a 3 cm slot.

1 | Constructing the base

Use a wooden board that will serve as a work 
surface. Secure wooden slats with screws on top 
of this base, which will act as guides. Finally, attach 
wooden pieces to the ends of the base so that they 
create slots.



Torque wrench

A torque wrench is a specialized tool used to measure and apply a specific amount of 
torque, or rotational force, to a fastener such as a bolt or nut. It is designed to ensure that 
the fasteners are tightened to the required specifications, preventing under-tightening 
or over-tightening.

2 | Add to the base

Inside the previously constructed slots, place a metal tube on each side; these tubes will serve later to position 
the net and keep it under tension. One of the two tubes will be smooth, while the other will have screws inserted 
so that the net can hook onto it. Additionally, a nut will be welded to the end of this tube so that the torque wrench 
can be attached.



3.1 | Contructing the  formwork - by other way - 

Other similar experiments propose the construction of the formwork 
using discarded bricks, onto which a layer of mortar is applied and 
subsequently leveled to achieve a uniform surface.

AUROVILLE BUILDING CENTRE

The use of this technique does not guarantee the same level of precision as the one illustrated on the previous page. 
Furthermore, it requires a greater use of materials and more skilled labor.

3 | Contructing the  formwork

Cut wooden pieces in such a way as to form half-moons of the desired 
size, which will serve as the framework for the mold. Use cardboard 
or cardstock to cover the half-moons and attach them with pins. 

This is the method used during laboratory tests, but it can be replaced 
with any other technique as long as performance and shape are 
ensured.

What you need:

Wooden half-moons: diameter 45 cm

Cardborard: thickness min. 2 mm

FERROCEMENT CHANNELS
 A ferrocement is a thin wall of reinforced cement, where layers of

continuous mesh are covered on both sides with mortar

 Ferrocement elements are durable, versatile, light and waterproof

 A ferrocement channel (FC) is a longitudinal element of a curved
section (often semi-cylindrical). It is precast using moulds

 A ferrocement channel uses less cement and steel while having
the same strength as the same RCC

 FC are used for floors or roofs, but are bad thermal insulators

 A major cost reduction is achieved compared to RCC

 A simple and cheap manufacturing set up is needed but the areas
for prefabricating and curing need to be quite large

 It is easy to acquire the skill and easy to manufacture

 A constant quality control is needed during the manufacturing
process and a proper curing is needed for one month

 If the channels are not manufactured on site, transportation has to
be organized while taking care against damage

 Ferrocement channels are lifted into place and can immediately be
joined together in order to provide a shelter

 No need of scaffoldings, shuttering, concrete mixer or vibrator
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For further information on Ferrocement Channels (FC)
Please contact:

UNITED NATIONS CENTRE
 FOR HUMAN SETTLEMENTS

(UNCHS - HABITAT)
PO Box 30030, Nairobi, KENYA

Phone: (254-2) 621234
Fax: (254-2) 624265

E-mail: Rainer.Nordberg@unchs.org

AUROVILLE BUILDING CENTRE
(AVBC / EARTH UNIT)

Auroshilpam, Auroville - 605 101
Tamil Nadu, INDIA

Phone: +91 (0)413-622277 / 622168
Fax: +91 (0)413-622057

E-mail: csr@auroville.org.in

MANUFACTURING THE MOULD, PREPARING THE MAT
Mould:   1. Constructing the Body Mould:   2. Plastering the Body

Mat:   1. Materials Required Mat:   2. Preparing the Chicken Mesh

 One layer of galvanized hexagonal wire mesh is needed for
the full length of the channel

Mesh:  #12 mm x 0.71 mm thick x 90 cm wide
(½” x 22 gauge x 3’)

 An extra layer of the same mesh is needed at both ends
and sometimes in the middle

 Two bottom rods of Tor steel are needed: 8, 10 or 12 mm
diameter, according to the span and the load

 One top steel rod (mild steel) of 6 mm diameter is needed

   Use ordinary bricks and mud mortar    Use a cement sand mortar (1: 3) to plaster the body

   Flatten the mesh with a rammer

Mould:   3. Finishing the Mould

Mat:   3. Stretching the Mat

Mould:   4. Details of a Mould

Mat:   4. Fixing the Rods

   Apply cement and smoothen the plaster with a trowel

Create cavities every meter,
to later on grip the channel

   Stretch the main mesh and add the extra layers of mesh    Tie the rods with binding wire (both sides and centre)

MANUFACTURING A CHANNEL
3. Laying the Mat on the Mortar 4. Laying the Second Coat of Mortar

7. Curing the Channel 8. Transport of Ferrocement Channels

 Lay the prepared mesh and steel reinforcement on the first
layer of cement mortar

 Use a steel template to maintain an even thickness
 Smoothen the channel with a trowel to get a good finish
 The total mortar thickness is top: 2.5 cm and bottom: 3.5 cm

 They can be stacked,
with a maximum
of 8 channels in a row

 The transport can be done
by bullock cart with a flat
platform for short distances,
or by lorry for longer distances

 The transport of ferrocement channels must be done very
carefully

 After manufacturing, water the channel very well, for 3 days, as many
times as needed
Don’t let the channel dry!

 After demoulding, cover the channel with a water-retaining material
(husk of coconut shell, straw, natural fibres, sand, etc.)
Select a material which has a very high water retention
capacity

 The curing material is kept moist all the time! during 4 weeks

 Never allow the curing material to dry out during the curing
period (28 days)

1. Preparing the Mould

5. Preparing the Sides of the Channel

2. Laying the First Coat of Mortar

6. Demoulding the Channel

 Prepare at once the full amount of mortar (1st & 2nd coats)
 Mortar proportions: 1 cement: 2 sand: 0.45 water (volume)
 Apply a first layer (1.5 cm thick) of mortar on top of the mould

 Scratch the lower portions with a nail (+ / - 10 cm high)
 These scratches, on either side, will give a better bonding

with a concrete mix while joining the channels together

 It is done 3 days after the manufacturing date:
Remove the mud from the cavities to grip the channel

 Lift slightly the channel on one side to demould it
 Lift the other side and carry the channel to the curing area

 Fill with mud the cavities reserved every meter
 Before casting, paint the mould with a coat of

waste engine oil

DETAILS AND SPECIFICATIONS
Installation of the Channels Channel Data

Lifting channels require 2 men per metre on either side
 Care should be taken in handling and lifting the elements
 Build a small scaffolding for lifting the channels

 Place the channels next to each other and adjust them in line
 After cleaning the sides with a wire brush, first water the valley
between, and then fill it with a cement concrete ratio of 1 : 2 : 4
(4 stone chips or pebbles of ¼”)

 Finish the joint by applying a cement plaster. Ink cement milk,
painted as a last coating

Ferrocement elements are watertight by themselves, and when
the valley between elements is well cast the roof is waterproof

  Note: 6, 8, 10 and 12 mm refer to the diameter of bottom steel rods

Table 1:   Determination of the maximum spans of ferrocement
channels for floor and roof applications

Roof application Ø 6 mm Ø 8 mm Ø 10 mm Ø 12 mm

Max. span with 75 kg/m2 3.4 m 5.9 m 7.4 m 8.8 m

Floor application Ø 6 mm Ø 8 mm Ø 10 mm Ø 12 mm

Max. span with 200 kg/m2 2.0 m 3.6 m 4.4 m 5.3 m

Table 2:   Technical details for a channel of typical section
(per metre long)

Steel reinforcement bottom 2 rods Ø 6, 8, 10, 12 mm
Steel reinforcement top 1 rod Ø 6 mm

Hexagonal mesh reinforcement 2 GI layers (22 gauge x 3’)
# 12 mm x 0.71 mm x 90 cm
Binding wire

Mortar thickness 2.5 cm on top
3.5 cm at the bottom

Average weight 55 kg per running meter

1 Cement 13 kg per running meter
Mix ratio 2     Sand 26 kg per running meter

0.45    Water 6 litres per running meter

Curing period 28 days

Reinforcement preparation 1 mason + 1 helper for 1 hour
Casting 1 mason + 1 helper for 1 hour

Typical Section of a Channel Typical Village House with Channels

 These dimensions and specifications must be rigorously
respected! Any disregard to them may cause collapse...

  Section

  Plan

  Channel size

  Channel template
(steel sheet 3 mm)

  Mould template
(plywood 12 mm)
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After completing the construction of the 
equipped base with everything it needs 
and also completing the formwork, 
position it in the center of the base. 
To facilitate the positioning, use side 
guides with a thickness of about 3 cm 
to ensure the correct placement of the 
formwork. 
Once positioned, secure it to the base.

And now we can start!

WE CAN 
START



Cut the fiberglass mesh to obtain a strip that is two and a half times 
the length of the base and 5 cm wider than the width of the tracks.

Fiberglass mesh:

Unit weight: 90g / sqm (5%)
Alkaline resistence: SBR glue

Place the cut mesh at the rear tube, as shown in the figure, in order to obtain two equal-length ends. 
Once positioned, ensure that the underlying formwork is clear to proceed with the next step.



4 | Apply the first layer

To achieve a better bond between the concrete and the reinforcement, it is important 
to apply a homogeneous layer of concrete directly in contact with the formwork 
before placing the reinforcement.

It’s time to prepare 
the concrete:

Step 1: 2 part of sand

Step 2: 2 part of concrete

Step 3: 0.8 part of water



5 | Positioning the net

Once the first layer of concrete has 
been applied, take the previously 
positioned mesh and lay it over 
the concrete in such a way that it 
adheres well to the mortar and is 
slightly covered by it.

Secure the free ends of the net 
to the front pipe, equipped with 
screws, in a way that allows 
the mesh of the net to firmly 
engage and interlock with the 
screws, ensuring a solid and 
reliable anchorage. This ensures 
that the net remains securely 
fastened to the pipe when it is 
tensioned, providing a strong 
and dependable connection.



6 | Now we are ready to stress the mesh!

During the network tensioning procedure, it is crucial to securely fasten the network to the pipe nails and ensure that the wrench is properly 
engaged. 
Once everything is ready, proceed to set the wrench to rotate the pipe and, consequently, the network inward to maximize the flattening of 
the network onto the applied concrete layer.



HOW TO USE A 
TORQUE WRENCH

1 | 

Align the upper edge of the han-
dle with the nearest approximate 
torque marking according to your 
needs, rotate the upper dial of the 
handle for precise adjustments, and 
add the numbers on the key and the 
dial to determine the total torque.

2 | 

Screw the locking knob back in to 
lock the setting.

3 | 

The first image shows the torque 
wrech’s blocking position.
The second image shows one of 
the two possible positions: this 
determines the direction of rotation 
that is desired.
In our case, this is an important step 
to successfully tighten the net by 
rotating it inward.

5 |

The torque, in one direction, the one we have 
selected, exerts force, while in the other direction, it 
pivots on itself, keeping the pipe steady. This way, it 
will be possible to return to the starting position and 
continue applying force in the desired direction.

The torque wrench will lock in place with a “click” 
when it reaches the previously set force.

4 |

Proceed by securing the torque to the nut, and 
consequently to the pipe, and you can begin to apply 
leverage on the torque.



7 | Last layer

Once the net has been 
stretched and the torque 
wrench secured in place 
to prevent movement, 
you can proceed with the 
application of the final 
layer of thin mortar. 

It is crucial to apply 
pressure during the 
application process to 
ensure that the mortar 
penetrates and adheres 
uniformly to the mesh of 
the net.

8 | One last piece

After applying the final layer 
of mortar, to achieve better 
performance, it is important to 
ensure that the layer is uniform 
in terms of thickness and as 
smooth as possible. 

For greater precision, it is possible 
to use a shaped template of the 
desired dimensions.



9 | Wait and detach

After completing all the steps, all that’s left is to wait 
for the concrete to cure enough to be detached 
from the wooden structure.

10 |    THE 
END
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