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The present study is investigated about effect of glass waste as powder as partial
replacement of cement in some properties of concrete. These properties included
compressive strength, splitting and flexural tensile strengths, impact resistance and
bond strength. The effect of glass as powder was examined by compared to control
specimens without glass powder replacement. Three percentage were tested:
0%(control), 10 and 15%. Results showed that using glass powder improved
properties of concrete under different type of loading. Compressive strength
increased by 26.34% and 22% when compared it with control mix for 10% and 15%
glass powder, respectively. While splitting tensile strength increased by 23.5% and
28.7% more than control mix for 10% and 15% glass powder, respectively. And
modulus of rupture increased by 17% and 10% for 10% and 15% glass powder,
respectively. The impact resistance of mixes 10% and 15% of glass powder were
increased by 14.3% and 4.76 % in compression with control mix, respectively.
Finally glass powder also improves bond strength where the ultimate bond strength
increased by 4.7 % and 6.2 % for 10% and 15% glass powder respectively. Then the
utilization of waste glass as powder in concrete reduced amount of cement and
improved its resistance to load.

Experimental Work

Three mixes were casted include the control mix, the 10% and 15% WGP mix which
used as partial replacement of cement weight. The water / cement ratio (W/C) was
0.29 while the mix ratios of concrete gradient were 1: 2.13: 2.83 (cement: sand:
gravel). Six cylinders (300x150 mm) were made for each mix for compression and
splitting tensile strengths tests for each mix, in addition, nine prisms (100x100x500
mm) were casted to examine flexural strength of concrete mixes.
Six cubes (100100 mm) and six disks with 150 mm height and 50 mm thickness
were casted to investigate pull out test and impact test, respectively where the pull
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out test and impact test were made according to ACI 544 [14] and specification [15],
respectively while the compression, splitting tensile and flexural strengths were
performed according to ASTM C39/C39M - 05, ASTM C496 and ASTM
C293specifications, respectively.4

Conclusions

As a summery, the following conclusions were made according to experimental
results:

1- Compressive strength was improved due to replaced cement partially by WGP. It
increased by 26.34% and 22% compared with control mix for 10% and 15% glass
powder, respectively.

2- Splitting tensile strength increased by 23.5% and 28.7% more than control mix for
10% and 15% glass powder, respectively. And modulus of rupture increased by 17%
and 10% for 10% and 15% glass powder, respectively.
3- The number of blows required to failure of mixes 10% and 15% of glass powder
were increased by 14.3% and 4.76 % in compression with control mix, respectively.
4- The ultimate bond strength between concrete and steel reinforcement increased
by 4.7 % and 6.2 % for 10% and 15% glass powder respectively.

References

[1] Rashed A M 2014 Recycled waste glass as fine aggregate replacement in cementitious
materials based on Portland cement. Constr. Build. Mater. 72 340-357.
[2] Keryou A B, and lbrahim G B 2014 Effect of Using Windows Waste Glass as Coarse
Aggregate on some Properties of Concrete Eng & Tech Journal 32 1519-1529.
[3] Topgu | B and Canbaz M 2004 Properties of concrete containing waste glass Cement and
Concrete Research, 34(2) 267-274.

[4] Abdallah S and Fan M (2014) Characteristics of concrete with waste glass as fine
aggregate replacement International Journal of Engineering and Technical Research 2(6)
11-17.

[5] Haider K, Muhammed S and Muhammad A H N 2009 Using of Waste Glass As Fine
Aggregate in concrete Journal for engineering science 2 206—-214.

[6] Tamanna N, Mohamed N, Yakub | and Lee D T C 2014 Strength Characteristics of Mortar
Containing Different Sizes Glass Powder’, UNIMAS e-Journal of Civil Engineering 5(1) 11-16.
[7] Tonduba Y W 2016 The Application Of Waste Glass As Partial Replacement For Cement
In Concrete MSc. Thesis, University of Malaysia. Bond Strength = -20.667WGP2 +
9.9667WGP + 16.64

[8] Hama S M 2017 Improving mechanical properties of lightweight Porcelanite aggregate

concrete using different waste material International Journal of Sustainable Built
Environment 6 81-90.



[9] Yassen M M, Hama S M and Mahmoud A S 2018 Reusing of glass wastes as Powder as
partial of cement in Production of Concrete 2018 11th Int. Conf. Dev. eSystems Eng. 8 330-
334.

[10] Yassin M M, Mahmoud A S and Hama S M 2019 Effectiveness of Glass Wastes as
Powder on Some Hardened Properties of Concrete Al-Nahrain J. Eng. Sci. 22 4-17.
[11] Hama S M, Mahmoud A S and Yassin M M 2019 Flexural behavior of reinforced
concrete beam incorporating waste glass Powder Structures 20 510-518.
[12] Iraqi specification No0.6/29-1984 Portland Cement Central Agency for Standardization
and Quality Control, Planning Council, Baghdad, Iraqg, translated from Arabic edition.
[13] Iraqi specification No.46/2984, “Aggregate from Natural Sources for Concrete”, Central
Agency for Standardization and Quality Control, Planning Council, Baghdad, Iraq, translated
from Arabic edition.

[14] ACI 544-1999 Measurement of Properties of Fiber Reinforced Concrete AClI West
ConshohockenPA.

[15] RILEM-CEB- FIP-RC6 1983 Recommendation RC 6: Bond test reinforcement steel. 2.
Pull-outtest. Concrete Reinforcement Technology, Paris, Georgi Publishing Company.
[16] ASTM C39/C39M - 2005 Standard Test Method for Compressive Strength of Cylindrical



