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Experimental Study on Durability of Concrete with Fine Recycled
Glasses and Silica Fume

M. Saadat khosh, S. Taher zade, M. Arezoumandi and M. Haji.Mahdi

Abstract: Recently, there has been an increasing trend toward the use of sustainable materials. Sustainability helps the
environment by reducing the consumption of non-renewable natural resources. Concrete — the second most consumed
material in the world after water — uses a significant amount of non-renewable resources. As a result, an experimental
investigation was conducted to study the durability of concrete constructed with 5 and 10% fine recycled glass
aggregate as well as 6% silica fume. This experimental program consists of six mix designs. The electrical resistivity
and chloride ion penetration of recycled concrete mixes were compared with the conventional concrete samples.
Results of this study show that the mixes including both recycled glass aggregate and silica fume show superior
durability (both for electrical resistivity and chloride ion penetration) compared with conventional concrete samples.

Keywords: Durability, Recycled cconcrete, Silica fume, Recycled glass aggregate.
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Table 1. Physical and chemical properties of
cement and silica fume

Component cement silica fume
SiO2 20.7 93.6
AL203 4.7 1.3
Fe203 4.1 0.9
CaO 63.8 0.5
SO3 2.3 0.1
MgO 1.3 1
Naz203 0.4 0.3
K20 0.6 1
LOi 2.2 -
Specific gravity 3100 200
(kg/m?)
Blaine (cm?/g) 3080 -

B (59 b Slasein .2 Jgus
Table 2. Physical properties of aggregates

Maximum Unit Water

aggregate weight absorption Aggregate

(mm)size  (kg/m®  (percent)

475 2467 22 Fine
19 2700 1.0 Coarse
475 2450 1.0 Recycled

glasses (fine)
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Table 3. Mix proportions

Unit Slump  Recycled Coarse Fine Silica

. HRWR Water  Cement Mix
weight (mm) glasses aggregate aggregate fume

2356 91 0 690 1036 0 0 205 425 CcC
2347 95 0 687 1027 0.8 25 209 400 CC-S
2351 125 51 688 980 0 0 206 425 M10
2342 120 51 685 974 0.2 25 206 400 M10S
2347 130 102 689 929 0 0 200 425 M15
2338 130 102 686 912 0.2 25 211 400 M15S
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Table 4. Results of Electrical Resistivity
%‘ 10 Electrical Resistivity
o) . (K Ohm-cm) ]
28 5CC Mix
oL
& 5 #T10 56 28 14 7
_g g 3 Ts days days  days  days
3 9.0 8.1 75 7.0 cc
R o LEE 37.2 29.3 18.0 8.2 cc-s
7 14 28 56
Days 11.8 10.9 8.2 7.4 T10
) n 43.7 318 157 8.2 T10-S
S9SN o039 Conglio oyt 4 JSb
136 116 8.9 8.2 T5

TR PR O KU S
Fig. 4. Electrical Resistivity of concrete with 583 36.0 175 73 T5-S

recycled glasses
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Table 5. Results of chloride ion penetration
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