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Effect of Waste Glass Wool on Mechanical Properties of Concrete
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Abstract

Glass wool is a material that has been used as a heat insulator in various fields including construction industry.
Since it is a nonflammable material, it does not generate toxic gases on fire, and thus public agencies recommend
using glass wool as a heat insulator instead of other organic materials. However, repeated drying and wetting cycles
can deteriorate thermal property of glass wool due to the shrinkage and reduction in pore size. For this reason, it
needs to be replaced periodically, and waste materials are generated. This research aims to utilize waste glass wool
as additives for increasing mechanical properties of concrete. According to the experimental results, it was found that
glass wool has weak pozzolanic activity, and beneficial effect on both compressive and flexural strength. The optimum
amount found in this experimental work was 0.5% volumetric addition to the concrete.
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Table 1. Physical properties of cement

" . Compressive
Specific giaine ) Setting ) Autoclave strength
Cement  gravity ) time(hr:min) :
(@lem?) (cm?g) expansion (MPa)
Initial Final 28days
C 3.15 3,440 3:40 4:30 0.18 58.6
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£ ARgslo] SISO, TZeRase] PEIH B4
golshr] ¢ste] XRD AA|(Ultima IV X—ray diffrac—

tometer, Rigaku, Japan)S &3}
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Table 2. Mix proportions of concrete
) ) Water
Umt, W/C Water Cement Coarse Fine reducing
(kg/m*) aggregate aggregate
agent
High 0.3 209.8 667 954.7 548 1.34
strength
LW 05 2112 400 1097 6297 08
strength

*An input of water reducing agent : 0.2% of cement weight
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Figure 1. Text configuration for flexural
toughness measurement

226 TEH WA
=okae v 25 vRAE S5k Sl

Luxan et al.[3]°] AleFst “Rapid evaluation of poz—
zolanic activity of natural products by conductivity
measurement & BEIGTT, 1 AglolA 4ta}

119

Y

It 255 o] 8oto] A 23S T
, 8710l 300mL2] 4Akside 28hg-NT} 16g HiFat
& B A 40°ColA ekt & 27]8el=
o] W& ZZRAol &J3t dlold HAE E7]7] Q5] 4
[ZF E2t 40° el A Azt i A7) A= e o] W3}

FSHoiet, E3h 4R %%91 £ o]F, A2o] e
AJA 2E7F 25T B wf, HFAR A7)HE
7g5l4ict, Table 3ol UERS vfel o] H71-%
2713k 254k0] Afolg ol8gste] HFupAagd]
3 RSAS Bkt

=
EB—J_

2 40{,

S~

._’

e e
ru>4‘

g A

_IlN'

2.2.7 A FZ

AEALES SUT Bacies) T ALY
Fehe S5 Slstel dEAw 24 %, shlE Gl

A AN&E F53k] SEM(Scanning electron micro—
scope, Tescan, Czech, VEGA I LSU)E4 33t
HiE&-2 5008 21,0008 = Aol wlet 2asto] kst
st
M.

Table 3. Evaluation of pozzolanic activity using electrical
conductivity measurements(4)

pozzolanic activity Variation on conductivity (mS/cm)

Non pozzolanic <04
Variable pozzolanicity 04~12
Good pozzolanocoty > 12
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Figure 2. XRD pattern of waste glass wool
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Figure 3. SEM image of waste glass wool
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Figure 4. 28 day compressive strength of concrete
incorporating waste glass wool
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Figure 8. Microstructural image of concrete
incorporating 0.5% waste glass wool
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Figure 9. Microstructural image of concrete
incorporating 1% waste glass wool.
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