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I 

 

  
        The present study represents an experimental work to study the 

production of  lightweight cement mortar and boards using four types of fine 

aggregate including minced rubber tires, minced plastic wastes, a mixture 

from the previous types by weight (1:1), and a mixture composed from 

substitution 10% from the previous type by natural sand.  The use of these 

wastes has role in getting rid of their huge quantities which constitute a 

fundamental environmental problem because of the difficulty of its 

degradation. 

      Four cement: aggregate mix proportions have been used including 1:0.5, 

1:0.7, 1:1, and 1:1.2 for each aggregate type mentioned above, with changing 

the w/c ratio and superplasticizer content to have a constant flow of about 

23%. Also, the effect of different curing methods was studied. These  include 

continuous submerge in water, autoclave curing for 3 hours, and carbonation 

curing by 50% and 100% CO2 at 50 - 75
o
C for 90 minutes. 

       The results indicated that it is possible to produce lightweight cement 

mortar with dry density at 28 days of all mixes range between (1335.2 to 1688 

kg/m3). The use of this aggregate type provides higher surface area which 

needs higher water and superplasticizer content to get the required flow, but 

careful should be taken to balance between the amount of water and 

superplasticizer added to avoid the possibility of segregation. So it was found 

that the mixture of minced plastic and rubber aggregate give the best 

properties. 

      Results also indicated that all aggregates types with cement: aggregate mix 

proportion 1:1 satisfied the flexural strength requirements of American 
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II 

 

specifications ASTM C208-95 (2001) for cellulosic  fiber insulating boards, 

and were with thermal conductivity lower than that for brick and concrete 

having density lower than 2000 kg/m
3
.      

     Hardened properties were enhanced by using plastic aggregates more than 

tire rubber aggregates. The improvement in compressive strengths was (up to 

80%) and significant improvement in tensile strengths (up to 70%) as well as 

in toughness.  On the other hand, results indicated that the importance of the 

carbonation curing (CO2) of mortar and boards has been found to develop 

mechanical properties and densifying the microstructure of the all boards and  

a reduction in both the total porosity in comparison by water curing and 

autoclave curing. Results also indicated that curing by autoclave or curing 

with 50% or 100% CO2 cause increase in the 7 days strength with those cured 

by water but the strength equalized at 28 days age.       

      Using tire rubber and plastic aggregate with different weight percentages 

led to decreasing in thermal conductivity and reduction in drying shrinkage.  

The values of  thermal conductivity  at 28 days of all mixes range between 

(0.5083 to 0.6972 W/m.K). The maximum value of drying shrinkage in 90 

days of all types boards is (98-118×10
-6

) mm/mm for all curing types  and 

considered moderate.  
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خفٞفخ اى٘صُ ثبسزخذاً اسثؼخ اّ٘اع ٗث٘سداد إّزبج ٍّ٘خ اسَْزٞخ  دساسخ ػيٚ اىجسث ٕزا ٝشَو       

اىَخيفبد اىجلاسزٞنٞخ، خيٞظ ٍِ ٍفشًٗ ٍفشًٗ ٍطبط اطبساد اىسٞبساد، ٍِ اىشمبً اىْبػٌ رشَو 

% ٍِ اىشٍو اىطجٞؼٜ مجذٝو ػِ 11، ٗخيٞظ ٍزنُ٘ ٍِ ازلاه 1:1 ٗصّٞٔ اىْ٘ػِٞ اىسبثقِٞ ثْسجخ

ٗصُ اىْ٘ع اىثبىث ٍِ اىشمبً، ىَب ىزأثٞش اسزؼَبه ٕزٓ اىَخيفبد ٍِ دٗس فٜ اىزخيض ٍِ مَٞبرٖب 

 اىزٜ رشنو ٍشنيخ ثٞئٞخ اسبسٞخ ثسجت طؼ٘ثخ رسييٖب. اىضخَخ ٗ

ىنو ّ٘ع ٍِ اّ٘اع 1:1.2، ٗ 1:1، 1:0.7، 1:0.5ٕٜ  اسَْذاسزؼَيذ اسثؼخ ّست خيظ سمبً:    

اىشمبً اىَزم٘سح اػلآ ٍغ رغٞٞش ّسجخ اىَبء/الاسَْذ ٍٗقذاس اىَيذُ اىَزف٘ق ىيسظ٘ه ػيٚ اّسٞبة 

%. مَب رٌ دساسخ رأثٞش ٍؼبىدخ اىَْبرج ثطشق ٍخزيفخ شَيذ اىغَش ثبىَبء ثظ٘سح 32ثبثذ ثسذٗد 

% 01سبػبد، ٗاىَؼبىدخ ثبىنشثْخ ثبسزؼَبه  2ىَذح  (autoclave curingثبىجخبس )ٍسزَشح، اىَؼبىدخ 

 50-01% ثبّٜ اٗمسٞذ اىنشثُ٘ ثذسخخ زشاسح 111ٗ 
O
 دقٞقخ. 01ً ىَذح  

قَٞخ اىنثبفخ اىدبفخ ػْذ  زٞث رشاٗزذ ثْٞذ اىْزبئح ثبّٔ َٝنِ اّزبج ٍّ٘خ اسَْزٞخ خفٞفخ اى٘صُ         

  .ثبسزؼَبه اٛ ٍِ اّ٘اع اىشمبً اػلآ، (2ً/ مغٌ  1822اىٚ  1220.3ًٝ٘ ىنو اىخيطبد ثِٞ )  32

ٍٗقذاس اىَيذُ اىَزف٘ق ىيسظ٘ه  اىَسز٘ٙ اىَبئٜاىٚ صٝبدح ٝسزبج اسزؼَبه ٕزا اىْ٘ع ٍِ اىشمبً  اُ

اٍب سمبً ٍفشًٗ اىجلاسزل، فجبىشغٌ ٍِ أّ  ثسجت صٝبدح اىَسبزخ اىسطسٞخ ىٔ .ػيٚ الاّسٞبة اىَطي٘ة 

ٝدت اىسزس ػْذ  ٘ه ػيٚ الاّسٞبة ٗاىَقبٍٗخ اىَطي٘ثخ الا أّٝزطيت ّسجخ اقو ٍِ اىَبء ٗاىَيذُ ىيسظ

سمبً  ٍفشًٗاىَضبفِٞ ىزدْت الاّؼضاه اىََنِ زذٗثٔ. ىزىل فبُ خيٞظ  اىَ٘اصّخ ثِٞ مَٞخ اىَبء ٗاىَيذُ

 اىجلاسزل ٗاىَطبط ٝؼطٜ افضو اىخ٘اص.

قذ زققذ ٍقبٍٗخ اّثْبء  1:1مَب ثْٞذ اىْزبئح ثبُ خَٞغ اّ٘اع اىشمبً ثْسجخ خيظ اسَْذ: سمبً       

الاىٞبف  لأى٘اذ ASTM C208-95 (2001)زست ٍ٘اطفبد  ريجٜ ٍزطيجبد اىَ٘اطفبد الاٍشٝنٞخ 

اىسيٞي٘صٝخ اىؼبصىخ، ٗمزىل مبّذ راد ر٘طٞو زشاسٛ اقو ٍَب ىيطبث٘ق ٗاىخشسبّخ راد مثبفخ اقو ٍِ 

مغٌ/ً 3111
2

 . 

 اىخظبئض اىَٞنبّٞنٞخ رسسْذ ث٘اسطخ اسزخذاً سمبً اىجلاسزل امثش ٍِ سمبً ٍطبط الاطبساد.       

       اىخلاطٔ
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رسسِ ٕبً فٜ ٍقبٍٗخ الاّثْبء ) اىٚ زذ % ( 21ٗاُ اىزسسْٞبد فٜ ٍقبٍٗخ الاّضغبط مبّذ ) اىٚ زذ 

، اىْزبئح ر٘ضر ثإَٔٞخ اىَؼبىدخ ٍِ اىْبزٞخ اىثبّٞخ  % ( ثبلإضبفخ اىٚ  رسسِ فٜ اىدسبءح .51

ٗرنثٞف ( ىيَلاط ٗاىج٘سداد زٞث ٗخذ ثبُ ْٕبك رط٘س فٜ اىخظبئض اىَٞنبّٞنٞخ  CO2اىنبسثّ٘ٞخ ) 

، ٗثبىزبىٜ ، اّخفبع فٜ ٍدَ٘ع اىَسبٍبد ٗدسخخ ر٘صٝغ اىسَْزٜاىج٘سد  ٍّ٘خ  ىيجْٞخ اىزشمٞجٞخ ىنو

ثْٞذ اىْزبئح اٝضب اُ   .ٍقبسّخ ث٘اسطخ اىَؼبىدخ فٜ اىَبء ٗاىَؼبىدخ ثبىزنثٞف ثبىجخبساىَسبٍٞخ 

رؤدٛ اىٚ صٝبدح ٍقبٍٗخ  % ثبّٜ اٗمسٞذ اىنشث111ُ٘% ٗ 01اىَؼبىدخ ثبلاٗر٘ملاف، اٗاىَؼبىدخ ة 

  ًٝ٘. 32اٝبً ٍقبسّخ ٍغ ريل اىَؼبىدخ ثبىَبء، الا اُ ٕزٓ اىَقبٍٗخ رزسبٗٙ رقشٝجب ثؼَش 5اىَّ٘خ ثؼَش 

اُ اسزخذاً ٍطبط الاطبساد ٗاىجلاسزل ثْست ٗصّٞخ ٍخزيفخ ٝؤدٛ اىٚ اّخفبع فٜ اىز٘طٞو  

. اىٚ 0122) رشاٗزذ ثِٞ ًٝ٘ ىنو اىخيطبد 32قَٞخ اىز٘طٞو اىسشاسٛ ػْذ  ُاىسشاسٛ. أ

ًٝ٘ ٗىنو اّ٘اع اىج٘سداد  01اُ قَٞخ الاّنَبش اىدفبف اىؼظَٚ ػْذ ٗ ً ميفِ (./ .ٗاط 8053

11× 112 -02اىسَْزٞخ مبّذ )
-8

        ٍيٌ ٗىنو اّ٘اع اىَؼبىدخ ٗاىزٜ رؼزجش ٍؼزذىخ .\( ٍيٌ
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