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Production Hollow Ferrocement Beams Through Solid Waste Recycling

Abstract:

Present research includes the study of theoretical and experimental behavior of hollow
ferrocement beams, by using solid waste of empty plastic bottles and empty metal can. Solid
reinforced concrete and reinforced cement mortar for the purposes of comparison between
behavior of hollow ferrocement beams and solid beams were casted. The results showed the
possibility and efficiently of producing lightweight hollow beams using solid waste. The hollow
ferrocement beam have a good flexural strength resistance, toughness, and high ductility as use
wired mesh converts a sudden failure to a gradual failure and distributes cracks along the beam.
The results also show the possibility of the production of hollow ferrocement beams without
rebar, where using of wire mesh only increasing the economic and easily produce these
lightweight beams. The study proved that the ferrocement hollow beam fail under the load
higher than the design load.

Keywords: Ferrocement, Hollow beam, Solid waste.
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Beam Sym. Type Pu, (kN) Puine (KN) Pue/ Pipe
RC Ref. Concrete 22.5 20.974 1.073
RCa beams 49.7 40.00 1.242
Group 1 R 29 21.135 1.372
Ra Ref. Mortar beams 32.5 30.65 1.06
Rw 60.8 | - I
B1 25.7 21.135 1.216
Group 2 B2 Plastic Bottle 32 22.31 1.434
B2D 35.75 23.16** 1.543
B3 . 5.9 4.53 1.302
Group3 B4 Metallic can 71 586 1211
B5 - 19.7 21.135 0.932
Group 4 B6 Plastic Pipe 39.8 5459 1618
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(A) gald
peli) oS (ailas (A-1) sl
Grading of fine aggregate Chemical and physical properties

Sifm Cuml_JIati(\)/e ASTM Properties Specification Test

size passing % C33-01 Results
9.5-mm 100 0-10 Absorption % ASTM C128-01 2.3
4.75-mm 93.25 95 - 100 Dry loose unit weight, kg/m3 ASTM 1601

C29/C29M/97

2.36-mm 94.7 80 - 100 Specific gravity ASTM C128-01 2.63
1.18-mm 76.62 50 -85 Sulfate content (as SO3), % (1.0.S.) No. 45-84 0.12
600-pm 32.2 25-60 Material finer than 0.075 mm% | (1.0.S.) No. 45-84 1.26
300-pm) 3.53 5-30
150-pym 3 0-10




e (2015) (2) 22 Anaig o slall cy S Al

Gl oS Al il 5 Alesl) Lailadll (A-2) Jsaad)

Chemical and physical properties Grading
Properties Specification Test Sieve size Cumglatwe ASTM limit
Results passing %

Specific gravity ASTM C128-01 2.67 25.0 mm 100 95 to 100
Absorption % ASTM C128-01 0.6 % 12.5 mm 55 2510 60
Dry loose unit ASTM
weight, kg/m3 C29/C29M/97 1590 | 4.75mm 8 0t0 10

SO; % (1.Q.S.) No. 5-1984 | 0.06 % | 2.36 mm 3 Oto5
eIl 4 5l 5 Al pailiadll (A-3) Jsdl
0,
Content % (Limit of C_or_ltent A).
- ) e N _ (Limit of Iraqi
Description Iraqi specification No. Description ificati
5/1984) specification
No. 5/1984)
Loss on Ignition 1.73(54 %) Alumina, Al,O3 4.73

Silica, SiO,

12.78

Insoluble material

1.27(s1.5%)

Sulfate, SO3

2.13(<2.8%)

Lime Saturation Factor,

(L.S.F)

0.73(0.66-1.02)

Iron oxide, Fe,04

3.15

Specific surface area

(m?/kg)

367.3(>250
m?/kg)

Magnesia, MgO

3.17(<5%)

Initial setting, hrs : min

0:48(> 45 min)

Calcium oxide,
CaOoO

65.7

Final setting, hrs : min

9:00(<10 hrs)

3-day fc MPa

29.3(>15 MPa)
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