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Shahroud Cement Company

QUALITY CONTROL REPORT
ShCC-QF28/99.04

PORTLAND CEMENT TYPE 2
PHYSICAL SPECIFICATION CHEMICAL SPECIFICATION
© == ©
= 22| 8| & 2 | > 3| £
3 e8| ™ ° = | e b °
NO. Test | 2| | =|NO.| Component F T =| =
= &3 2| 3 sy 2| g
- =
1 E(:I;leznger)ss by Blaine 3155 [ Min 2900 Min2800f 30 | 1 Si0; 2111 |Min 20.5( Min 20
2 Autoclave expansion 0.046 [ Max 0.6 |Max 0.8 391 2 AlLO3 448 Max 5 | Max 6
3 | Setting time 3 Fe:03 391 [ wMaxs | Maxs |
3
3-1 | Initial Time (min) 135 | Min70 |Min4s| 392 4 ca0 63.36 =
3-2 | Final time (hr) 3:20 | Max5 | Maxé | 392 5 Mg0 137 |Mex2.5| Max s
4 |Compressive Strength (Kg/cm?) 6 S0; 256 [Max2.9| Max3
4-1 | 1Day . - . 393 7 Naz0 043 &
s
4-2 |2 Day - - : 393 8 K20 0.48 =
4-3 [ 3 Days 240 | Min170 [Min100| 303 | 9 L.O. 242 [max2.9| Mex3
4-4 | 7 Days 340 | min 250 |min17s| 303 | 10 IR 041 [Max0.7 Max0.75|
4-5 | 28 Days 435 [ min3s0 [min3is| 303 | 11 F.Ca0 123 &
e
5 | Heat of hydration (cal/gr) 12 CsS 528
5-1 [ 3 Days - - - 3 113 C.S 210
5-2 | 28 Day - - - s0¢ | 14 C3A<8 53
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Abstract

Rolling concrete pavement is a sub-branch of rigid pavements. The most prominent features of
these pavements are high strength in the early ages, high execution speed and lower construction
cost than other concrete pavements.In this research, it has been tried to use recycled materials that
cause environmental pollution such as recycled asphalt, smelting iron slag and rubber powder as a
substitute for non-renewable natural resources of stone materials. The main purpose of the research
is to provide a mixing design with features beyond the mixing design with natural materials. For
this purpose, by combining alternative materials and covering the shortcomings of each alternative
material with another alternative material, we achieved the desired mixing design.From the
obtained results, it can be concluded that 100% recycled asphalt can be replaced with coarse natural
materials. Slag has a completely positive effect on the results and replacing it with natural materials
is beneficial. Rubber powder can be replaced with fine-grained materials up to 20% and does not
reach the minimum compressive and flexural strength in higher percentages. The negative effect
of rubber powder on the performance of roller concrete mixtures can be compensated by increasing
the percentage of slag and we can use this discarded material as a rock material along with slag.
Therefore, by combining these three alternative materials, we try to achieve the final mixing plan
with the highest possible percentage of alternative materials using the existing materials in
Shahroud city. The results of compressive strength, flexural strength and indirect tensile strength
tests showed that by replacing 100% recycled asphalt, we see a decrease of 17.68% and 15.91%
in indirect compressive and tensile strength and a 26% increase in flexural strength. Also, with the
replacement of 20% rubber powder, 28.3% and 58.27% decrease in compressive strength and
indirect tensile strength and 3.45% increase in flexural strength occurred. In contrast to these two
wastes, slag due to replacement with 100% natural coarse aggregates had 56% and 4.5% increase
in compressive strength and indirect tensile strength and 2.46% decrease in flexural strength. We
partially compensated for the weakness in rubber powder with a combination of rubber powder
and slag, as well as a combination of rubber powder and recycled asphalt. Based on this, we have
achieved two optimal mixing designs of 100% recycled asphalt with 30% rubber powder and also
100% slag with 15% rubber powder that can be used in the rolling concrete mixing design. Finally,
the triple combination of 100% recycled asphalt - 25% slag and 10% rubber powder as a sample
with all three alternative materials can be suggested for the use of waste in the mixing design.

Keywords: Roller concrete pavement, Optimal mixing design, Recycle materials, Recycle asphalt,
Rubber powder, Furnace slag
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