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 Acoustic underlays made from carpet tile wastes

 Reinforcement of clay soil with carpet waste fibres

 Low grade composites made from plastic and fibrous 

waste 

 Plaster boards reinforced with fibrous waste
 Containment of concrete blocks using carpet wastes 



Acoustic underlays made from carpet tile wastes



Granular PVC Fibrous pile

Mixed in 

controlled ratios

Mould

Dried and cured at 130oC



Impact Transmission Rig
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Reinforcement of clay soil with carpet waste fibres

Soak the fibres 

in water
Mix all the soaked fibres with a 

portion of required soil

Mix uniformly by hand and put 

it in the oven to dry 

completely

Crash the dried mixture lumps, add the 

remainder of the soil and required 

amount of water to reach the desired 

moisture content and mix it uniformly.

Prepared mixture with high fibre content

•Internal Cohesion

•Shear Strength

•Compressive Strength

•Load bearing capacity

•Post-peak strength retention 
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Low grade composites made from plastic and fibrous waste 



Impact testing machine, ASTM D7192,  for testing plastic film at the minimum speed
( 2.5 meters/sec)

Sample holder arrangement

Sample with no insert

Sample with no insert

Face

Back

Impact testing of sheets/ composites

No insert

Tensile testing 



False ceilings panels
Temporary wall panels
Boarding up panels
Building site boards

Possible Application 
Areas for these Composites!?

Reference
Objective Study of thermoplastic laminate sheets from plastic and fibrous wastes, 
M.Miraftab and Saeed Hamzeh, Third International Symposium in Fibre Recycling,
Bolton, UK, June 2011.
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Plasterboards reinforced with fibrous waste

Before the 1950's houses built in the UK rarely used 
plasterboard, instead lath and plaster or just plaster was the 
tradition.

Plasterboards today are used for partitions and the 
lining of walls, ceilings, roofs and floors

 Good for cutting down noise transmission/fire
 Easy to install
 Easy to cut to size
 Reasonably cheap 
 Easy to wall paper/decorate

Advantages:
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Chemical Name CAS Number Proportion 

Calcium sulphate dihydrate 10101−41−4 >95% 
Paper facing (cellulose) 9004−34−6 4−9% 
Paraffin wax 8002−74−2 0−6% 
Clay  0−8% 
Vermiculite (mica) 12001−26−2 0−4% 
Starch 9005−25−8 <1% 
Paper pulp (cellulose) 9004−34−6 <1% 
Continuous filament glass fibre 65997−17−3 <0.2% 

 

Typical plasterboard composition

What does the paper do ? 
 Maintains integrity of the structure
 Unsupported plaster is brittle and prone to fracture
 Creates a smooth surface
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Fibres



~40%

Impact of Crosslinking on Ultimate Tensile/Bending  Strength
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62%

Comparison of Crushing Strength between 

Control and the Optimised Sample
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Control Final Sample

Sample Code
Density

(gm/cc)
Sample Code

Density

(gm/cc)

1706-01 0.963 2406-01 0.802

1706-02 0.973 2406-02 0.876

1706-03 0.959 2406-03 0.783

1706-04 0.922 2406-04 0.794

1706-05 0.931 2406-05 0.870

1706-06 0.905 2406-06 0.872

1906-01 0.943 2706-01 0.857

1906-02 0.921 2706-02 0.786

1906-03 0.935 2706-03 0.872

1906-04 0.971 2706-04 0.873

1906-05 0.903 2706-05 0.858

1906-06 0.931 2706-06 0.792

2106-01 0.916 2806-01 0.777

2106-02 0.915 2806-02 0.815

2106-03 0.931 2806-03 0.886

2106-04 0.913 2806-04 0.873

2106-05 0.915 2806-05 0.852

2106-06 0.969 2806-06 0.793

Average 

Value

0.934 Average 

Value

0.835

Std. 

Deviation

0.0227 Std. 

Deviation

0.0392

Table-10: Comparison of Density between Control and Final 

Sample.

~10%

Comparison of Density between Control and 

the Optimised Sample

Reference
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Containment of concrete blocks using carpet wastes 



Concrete 
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Of broken 

structure

after 

receiving 

successive 

blows 

M
a

x
im

u
m

 f
o

rc
e

 t
o

 f
a

ilu
re

 K
N

2

14

1 10

Plain concrete
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1 Layer  vertical 

2 Layer  horizontal 

3 Layer   

Sample Average  
maximum 
Breaking
Load KN

Average
Maximum 
Stress
MPa

Plain 12.76 5.10

1 layer 
horizontal

12.40 4.96

1 layer 
vertical

12.78 5.11

2 Layer 
horizontal 

11.95 4.78

3D insert 10.50 4.20

Four-point 

Flexural test



Unravelling of tufted loops 
when subjected to three-point 
test and subsequent 
separation/extension



Possible application areas

• Earthquake resistant, low cost dwellings

• Resistance against gas leaks and/or bomb blasts  

• Containment of pavement slabs 
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