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Fig. 1. Erosion and deterioration of the concrete top surface [1-2]
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Table 1. specifications of gravel used in concrete production
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Table 2. specifications of sand used in concrete production
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Table 3. Chemical structure of Firoozabad type two cement [16]
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Table 4. Chemical properties of nano oxide aluminum used [17]
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Table 5. Physical properties of nano oxide aluminum used [17]
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Aluminum Oxide Nanopowder (A1203, alpha, 99+%, 50 nm )
Stock #: US3008M ,CAS#: 1344-28-1,Net Weight: 50 g

Please Read MSDS before using this product.
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Fig. 2. Product label, specification and brand name of nano aluminum used
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Table 6. of the physical properties of the superlubricant used [19]
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Chart 1. Granulation of sand used to make concrete and its compliance with ASTM-C33 standard range
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Table 7. The mixture design used for the experiment

o'y @9d

9 Hlado b

S <l el ol Oloww o awlo
. oS ~
* . 1 . 1 H 2
} ol ol e 3
9
kg/m? kg/m? kg/m? % kg/m? kg/m? kg/m?
~ Y5O Y. - Y- M-SH )
9,
v o3 - Y£O ) - 10 a4 - VYo M-NA-0.5 Y
13
3 - _ ..
9 3 Y#0 Y \ VAA 'Y M-NA-1 Y
3’ j‘ - Y#0 Y V0 Vv - VY- M-NA-1.5 ¥
,—% 3 - Y50 f Y 145 - VY- M-NA-2 5
- Y£0 4 Y \q¥ - VY- M-NA-3 7
3, i \5- ¥ vy ay- C-SH v
g 3
;i g Y/¥ \fe \ AN Yaa A ay- C-NA-0.25 A
A § vIf \$e \ 10 YaA vy av. C-NA-0.5 a
3’ Y/¥ \Fe Y A yayv A ay- C-NA-0.75 \e.
- Y/f V£ el sitdigy Y S ¥ yy. av- C-NA-1L 1)
q:
X 3 Y/¥ Ve o)l sitig 4Y g0 ¥ vy ay- C-NA-2L VY
i_f Y/¥ Vo o)l it 4Y 4w ¥ Y. ay- C-NA-3L Y
ay
9 Y/¥ VP oeesl] siie 4Y Lo ¥ Y. ay- C-NA-4L VF
a3l 5590 (cLadiged Slasl g dluai g 3,luiliw! (gline A Joio
Table 8. Standard basis and number and dimensions of tested samples
(o 5lw) digos Sl 039y YA diged 039y V dige 31u5lw! o ylous owlosl @0,
e LR AR TATRTA ¥ ¥ ASTM-C109 O 6L Caaglie (s \
xS0 OxBOx - 5 ASTM-C109 e (5,Lid Cnglivn (yns \
§lilgiasl Yox) D ¥ - ASTM-C496 (SEiS Cuaglio (rana ¥
250 Yox)ex)e f - ASTM-C642 o0l Cuw ol L ¥
(25 Voxexe \ - BS EN 12390-8 oA S (53 ol 3gi 0
Jubasine xS0 YAXAXY /O A VA ASTM-C779 O ol cwd 4

Yo



FYPE B FFFY asio AF) Jlo Y 0)led OF 0193 1S ool (ol yos (susigee 4

o..\.».S&é,w,ﬂMl,ﬁUM%dQQYQmiﬁdu&w.\”N

Fig. 3. Concrete samples coated with diluted aluminum oxide nanocoating layers
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Table 9. Comparison of the results obtained from the compressive strength test of cement-sand mortar
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Chart 2. Comparison of the results obtained from the compressive strength test of cement-sand mortar
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Table 10. Comparison of compressive strength results of concrete samples
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Chart 3. Comparison of compressive strength results of concrete samples
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Table 11. Comparison of tensile strength results of concrete samples
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Chart 4. Comparison of tensile strength results of concrete samples
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Table 12. Comparison of water absorption of concrete samples
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Chart S. Comparison of water absorption of concrete samples
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Fig. 4. The amount of water penetration in the tested concrete sample
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Table 13. Comparison of the results of water penetration in concrete
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Chart 6. Comparing the permeability of concrete samples with water
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Figure 5. Abrasion test on tested concrete samples
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Chart 7. Comparison of weight loss of samples with nano aluminum after wear test
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Table 14. Comparison of the results of samples with aluminum nano oxide after the concrete wear test
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Chart 8. Comparison of weight loss of samples with nano aluminum coating after wear test
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Table 15. Comparison of the results of samples with aluminum oxide nano coating after the concrete wear test
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Fig. 7. SEM image of concrete sample with 0.25% nano Fig. 6. SEM image of the control concrete sample
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Fig. 9. SEM image of concrete sample with 0.75% nano
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Fig. 8. SEM image of concrete sample with 0.5% nano
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