
133 
 

CHAPTER FIVE 

CONCLUSIONS 

 

This research studies the effect of retempering of concrete containing 

maximum dosage of Type G, using Type G and Type F based on different bases at 

different mixing times, different cement contents and different cement sources on 

concrete properties. Also retempering using a mix of Type G and Type C is studied. 

The following conclusions are present: 

1. The use of a mix of Type G and Type F as an initial admixture, enhances 

initial slump compared with that of the use of Type G of the same dosage. 

2. The use of an admixture based on naphthalene, decreases slump loss 

compared with that based on melamine. 

3. When ordinary Portland cement concrete containing a maximum 

recommended dosage of Type G (1.5%), and 400kg/m
3
 cement content is 

compared with the same concrete without retempering, the following 

conclusions are held: 

a) Retempering using 0.75% of Type G, after 30 miniuets of mixing, delays 

setting time (initial setting time is 25hours). 

 It ensures a negligible one day cube compressive strength. It decreases 3 

days compressive strength by 14.84%. It yields almost the same 7, 28 and 

90 days compressive strength. It enhances the 90 days splitting tensile 

strength by 4.3%. It decreases 90 days modulus of elasticity by 8.7%. 

 It increases percentage of water absorption at 90 days by 3.0%,  

 So if one uses an over dosage of 50% of the maximum dosage of Type G 

and saves concrete from shrinkage, mechanical properties are acceptable 

after 3 days. 
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b) Retempering using 1.5% of Type G, after 60 miniuets of mixing ensures 

initial setting time of 26.75 hour. It has a zero one day compressive 

strength. 

 It decreases 3, 7, 28 and 90 days compressive strength by 40, 5.4, 9.1, and 

8.10%, respectively. 

 It decreases 90 days splitting tensile strength by 16.2%. 

 It also decreases 90 days modulus of elasticity by 6.2 %. 

 It slightly affects absorption. 

So if one uses an over dosage of 100% of the maximum dosage of Type G 

and saves concrete from shrinkage, mechanical properties can be 

acceptable after 7 days with reduction of tensile strength after structural 

calculations. 

It's not recommended to retemper concrete having the maximum dosage of 

Type G using Type G 

 

c) Retempering using 0.75% of Type F based on naphthalene decreases one 

and 3 days compressive strength by 25.2, and 13.2% respectively. 

 It slightly affects compressive strength at later ages. 

  It decreases 90 days splitting tensile strength by 7.1%. 

 It does not affect 90 days modulus of elasticity. 

  It slightly increases absorption by 4.7%. 

 It increases initial setting time from 6.3 to 11.66 hours 

 

d) Retempering using 1.5 % of Type F based on naphthalene after 60 minutes 

yields negligible one day compressive strength. 

 It decreases 3 days strength by 10%. 

 It slightly affects compressive strength at 7, 28, and 90 days. 

  It decreases 90 days splitting tensile strength by 10%. 

  It slightly decreases 90 days modulus of elasticity by 4.5%. 

  It decreases absorption by 10%. 

 It increases initial setting time from 6.3 to 26 hours  
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e) Retempering using 0.75% of Type F based on melamine, after 30 minutes, 

increases one, 3, 7, 28, and 90 days compressive strength by 435 %, 31.48 

%, 19.6 %, 5.2 % and 4.46 % respectively.  

 It enhances 90 days tensile strength and modulus of elasticity by 7.9 and 

12.5% respectively. 

  It increases absorption by 4.7 %. 

  It increases initial setting time from 6.3 to 8 hours. 

 

f) Retempering using 1.5% of Type F based on melamine after 60 minutes, 

increases one, 3, 7, 28 and 90 days compressive strength by 376.5 %, 42 

%, 19 %, 5.6 % and 11.9 % respectively.  

 It enhances 90 days splitting tensile strength and modulus of elasticity by 

18.4 % and 8.5% respectively. 

 It increases absorption by 10 % however this absorption is less than that of 

control mix without superplasticizers. 

 It increases initial setting time from 6.3 to 16.08 hours. 

 

g) Retempering using 1.5% of Type C, after 60 minutes, improves 

compressive strength especially at early ages.  

 A slight decrease (2%) is observed at 90 days compressive strength. 

 It slightly improves workability. 

 It decreases 90 days splitting tensile strength by 18.2%. 

 It slightly enhances modulus of elasticity. 

 It increases absorption by 22.5%. So it is not preferred to redoes using 

Type C if the maximum dosage of Type G is used. 

 

h) Retempering using a mix of Type G and Type C improves 3 days 

compressive strength but it decreases 28 and 90 days compressive strength. 

  It considerably decreases splitting tensile strength and decreases modulus 

of elasticity.  
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 Generally it considerably increases absorption, so it is not preferred to use 

this concept.  

i) Retempering using 0.75 % of Type G and 0.20% of Type G based on 

polycarboxylic decreases one days compressive strength by 95%. 

  It decreases 3, 28, and 90 days compressive strength by 27 %, 5.6 %, and 

8.7 %.  

  It decreases 90 days tensile strength by 31.5 %. 

  It increases absorption by 13%. 

 

4 – When ordinary Portland cement concrete with low cement content (250 kg/m
3
) 

containing a maximum recommended dosage of Type G is compared with the 

same concrete without retempering, the following conclusions are presented:  

 Retempering using 1.5 % of Type G almost eliminates one day 

compressive strength. 

  It enhances 3, 7, 28 and 90 days compressive strength. 

  It enhances 90 days splitting tensile strength and modulus of elasticity. 

  It slightly decreases absorption. 

 

5 – When ordinary Portland cement concrete with cement content of 300 and 350 

kg/m
3
 containing a maximum recommended dosage of Type G is compared 

with the same concrete without retempering, the following conclusions are held: 

 Retempering using 1.5% of Type G eliminates one day compressive 

strength. 

  It generally enhances 3, 7, 28 and 90 days compressive strength. 

 It decreases 90 days splitting tensile strength in the range of 19 to 20 %. 

 It slightly decreases 90 days modulus of elasticity in the range of 5.5 and 

8.0 %. 

  It decreases absorption by 12 and 9.4 % respectively. 

 

6 – The negative effect of using an over dosage of Type G with CEM I 32.5 N is 

higher than that with CEM I 42.5 N. 
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7 – On comparing CEM I 32.5 N concrete with cement content of 400 kg/m3 

containing a maximum recommended dosage of Type G (1.5%), with the same 

concrete without retempering, the following conclusions are present:  

 Retempering using 1.5 % Type G admixture eliminates one day 

compressive strength. 

 It reduces 3, 7, 28 and 90 days compressive strength by 52.2 %, 25 %, 8.1 

% and 7.8 % respectively.  

 It reduces 90 days splitting strength and modulus of elasticity by 12.0 % 

and 12.1 % respectively.  

 It increases absorption by 1.1 %. 

 

8 – On comparing concrete containing 400 Kg/m
3
sulfate resisting cement (C3A of 

1.463, SO3 = 2.2 , Source1) and containing maximum recommended dosage of 

Type G (1.5%), with the same concrete without retempering, the following 

conclusions are held: 

 

(a)-  Retempering using 0.75 % of Type G decreases one, 3, 7, 28 and 90 days 

compressive strength by 33.8 %, 18.4 %, 5.5 %, 10 %, and 15.3 % 

respectively. 

 It increases initial setting time from 6.66 to 11.0 hours. 

 It decreases splitting tensile strength and modulus of elasticity by 4.6 and 

16.8 % respectively. 

 It increases absorption by 4.10 %. 

 

(b)-  Retempering using 1.5 % of Type G yields the following conclusions: 

 It increases initial setting time from 6.66 to 60 hours. 

 It yields a negligible one day compressive strength: 

 It decreases 3, 7, 28 and 90 days compressive strength by 99 %, 64.70 %, 

31 %, and 31 % respectively. 

 It decreases 90 days splitting tensile strength and 90 days modulus of 

elasticity by 2.0 % and 23.2 % respectively. 

 It slightly decreases absorption. 
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9– On comparing concrete containing 400 Kg/m
3
sulfate resisting cement (C3A = 

1.22 and SO3 2.17, Source 2) and a maximum dosage of Type G (1.5%), with the 

same concrete without retempering, the following conclusion are held 

(a) Retempering using 0.75 % of Type G, yields the following conclusions: 

 It increases initial setting time from 18 to 35.08 hours. 

 It yields negligible one day compressive strength  

 It decreases 3, 7, 28 and 90 days compressive strength by 61.6 %, 8.4 %, 

8.0 % and 10 % respectively. 

 It decreases 90 days splitting tensile strength and 90 days modulus of 

elasticity by 23.2, and 11.4 respectively. 

 It increases absorption by 19.3 %. 

(b) Retempering using 1.50 % of Type G, yields the following conclusions: 

 It increases initial setting time from 18 to 54.8 hours. 

 It yields zero one day compressive strength. 

 It decreases 3, 7, 28 and 90 days compressive strength by 88.6 %, 31.7 %, 

20 % and 17.5 % respectively. 

 It decreases splitting tensile strength and modulus of elasticity by 19.5 and 

22.2 %. 

 It slightly increases absorption. 

 It is not preferred to retemper sulfate resisting cement concrete using Type G.  
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10– When concrete containing 400 kg/m
3
 sulfate resisting cement having a 

maximum dosage of Type G (1.5%), compared with retempering using 1.5% 

Type G, and retempering using 1.5 % of Type F based on naphthalene, yields 

the following conclusions: 

 It decreases initial setting time from 60 to 12.66 hour. 

 It increases one day compressive strength from 0.0 to 1.1 N/mm
2
. 

 It increases 3, 7, 28 and 90 days compressive strength by 11 times, 258 %, 

53 %, and 50 % respectively. 

 It enhances tensile strength and modulus of elasticity by 60.8 and 30.8 % 

respectively. 

 It decreases absorption by 2.6 %. 

11– For concrete containing 400 kg/m3 sulfate resisting cement having a maximum 

dosage of Type G (1.5%), compared with retempering using 1.5% G, 

retempering using 1.5 % of Type F based on melamine, yields the following 

conclusions: 

 It decreases initial setting time from 6 to 12.83 hour. 

 It increases one days compressive strength from 0.0 to 6.6 N/mm
2
. 

 It increases 3, 7, 28 and 90 days compressive strength by 154 times, 2.23 

times, 72.7 %, and 75% respectively. 

 It enhances tensile strength and modulus of elasticity by 60.8 and 50.8 

respectively. 

 It decreases absorption by 2.4 %. 
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12– Concrete contenting 400 kg/m
3
 sulfate resisting cement has a 1.5 % dosage of 

Type F based on melamine, compared with concrete having 1.5% Type G and 

retempered using 1.5% of Type G, Retempering using 1.5 % Type F based on 

melamine, yields the following conclusions: 

 It increases one day compressive strength from 0.0 to 12.28 N/mm
2
. 

 It enhances 3, 7, 28, 90 days compressive strength by 151 times, 2.2 times, 

65.9 % and 65 % respectively. 

 It enhances tensile strength by 79.6 and 61.4 % respectively and modulus 

of elasticity. 

 It decreases initial setting time from 60 to 10.66 hour. 

 It decreases absorption by 19 %. 

13– It's recommended to use Type F based on naphthalene as a retempering 

admixture for concrete containing the maximum dosage of Type G, in spite of the 

low early strength. The used dosage of Type F mustn't exceed 50% of Type G 

dosage. 

14– It's recommended to use Type F based on melamine as a retempering admixture 

for concrete containing the maximum dosage of Type G if high early strength is 

required. 
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 يهخض انثحث

 

ػانٍح انرهذٌٍ اعح ذأثٍش إػادج ذشغٍم انخشعاَح تاعرخذاو جشػح يٍ الاضافاخ )ٌٓذف ْزا انثحث إنى دس

 ( ذرؼذي انحذ الاقظً انًغًٕح تّ.انًؤجهح نهشك

 

 : ذهخٍظٓا ػهى انُحٕ انرانً اتٕابٔذشًم ْزِ انذساعح خًغح 

  :الأٔل انثاب

 ػٍ انخشعاَح يقذيح•

 ذاسٌخ اعرخذاو الاضافاخ فً انخشعاَح•

 

 :انثاب انثاًَ

 َظشج ػايّ •

 ذظٍُف الاضافاخ  •

 ذأثٍش إػادج انرشغٍهٍح ػهً خٕاص انخشعاَح •

 طُاػح انخشعاَح انجاْضج تًحطاخ انخهظ  •
 

 :انثاب انثانث

 يٍ اعًُد ٔ سكاو َاػى ٔ سكاو خشٍ ٔ اضافاخ كًٍٍائٍّ خظائض انًٕاد انًغرخذيح فً انذساعح •

 ايج انؼًهً نهذساعحانثشَ •

 َح انطاصجح ٔ انًرظهذجانخشعا اخرثاساخ •

 يرغٍشاخ انذساعح: •

يٍ نحظّ  يقاعّ دقٍقح 63دقٍقح ٔ  33طفش ٔ  خهظٔ رنك تؼذ صيٍ  صيٍ اػادج ذشغٍهٍح انخشعاَح .1

 اضافح انًاء نهخشعاَح

، ٔ يضٌج  G تذٌٔ اضافاخ ،اضافاخ َٕع حالاضافاخ انكًٍٍائٍح انًغرخذيح فً انخهطاخ انخشعإٍََع  .2

  G ٔ F يٍ َٕع

ٔ َٕع  ،Gاضافاخ َٕع  حٍث ذى اعرخذاو الاضافد انكًٍٍائٍح انًغرخذيح فً اػادج ذشغٍم انخشعاَحَٕع  .3

F،  انجٍم انثانث يٍ َٕع ٔF،  َٕع ٔC عشٌؼح انشك 

الاعًُد ٔ  سذة يخرهفحٔ يٍ يظادس يخرهفح َٕع الاعًُد حٍث اعرخذو الاعًُد انثٕسذلاَذي انؼادي .4

 يٍ يظذسٌٍٍ انًقأو نهكثشٌراخ

 463، كجى 433 ،كجى 353 ،كجى 333 ،كجى 253) حٍث ذى اعرخذاو  تانخهطاخ الاعًُرً رٕيانًح .5

  3كجى غثاس عٍهٍكا ( /و 43كجى اعًُد + 
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  :انفظم انشاتغ

ٌخرض تؼشع ٔ يُاقشح ٔ ذحهٍم َرائج الاخرثاساخ انرً ذى اجشائٓا ػهً انخشعاَح انطاصجح ٔ انًرظهذج حٍث 

 ذى ػشضٓا فً جذأل ٔ اشكال.

 :انفظم انخايظ

 :ٌخرض تالاعرُراجاخ انرً ذى انرٕطم انٍٓا يٍ ْزِ انذساعح ٔذشًم ْزِ الاعرُراجاخ

 فقظ Gٌحغٍ يٍ انٓثٕط الأنً يقاسَح تاعرخذاو انُٕع  F َٕٔع Gاعرخذاو خهٍظ يٍ الاضافّ َٕع •

انرً  Fاعرخذاو انُٕع اعاعٓا َفرانٍٍ ذقهم يٍ فقذ ْثٕط انخشعاَح يقاسَح ت Fاعرخذاو اضافاخ يٍ انُٕع •

 اعاعٓا يٍلايٍٍ

ذحرٕي ػهً اقظً ٔ ( SO3 =2.17ٔ َغثح  ،C3A=1.22انخشعاَح راخ اعًُد يقأو نهكثشٌراخ )َغثح •

ٌؤدي انً الاعرُراجاخ  Gيٍ الاضافح  % 1.5تجشػّ  ػادج انرشغٍمفاٌ ا G الاضافحيٍ  %1.5جشػح 

 ٍم(:انرانٍّ )يقاسَح تُفظ انخشعاَح تذٌٔ اػادج انرشغ

 عاػّ  63عاػّ انً  6,66ذضٌذ صيٍ انرظهة الأنً يٍ  -

ٌٕو ب  03، ٔ 22 ،7، 3ادي رنك نؼذو ٔجٕد يقأيح ضغظ تؼذ ٌٕو ٔ ذقهم يقأيح انضغظ تؼذ  -

 ػهً انرشذٍة 31%، 31%، 7%، 64%، 00%

% ػهً انرشذٍة كًا ادي  2، 23ٔ  %2ادي رنك نُقض يقأيح شذ الاَفظال ٔ يؼاٌش انًشَّٔ ب  -

 .ك نُقض الايرظاص قهٍلارن

فً  G يغ الاعًُد انًقأو نهكثشٌراخ فلا ًٌكٍ اعرخذاو الاضافح  Gارا اعرخذو اقظً جشػح يٍ الاضافح •

 G %1,5% يقاسَح تاعرخذاو 1,5 تجشػّ انرً اعاعٓا يٍلايٍٍ Fاػادج انرشغٍم ٔ اعرخذاو الاضافّ 

 :ٌؤدي انً كاػادج ذشغٍم

، 7، 3ضغظ تؼذ ػًش انٔ ذضٌذ يقأيح  2ٍَٕذٍ/يى 6,6 ٍ طفش انًتؼذ ٌٕو ي ذحغٍ يقأيح انضغظ -

% ػهً انرشذٍة ٔ ذضٌذ يقأيح شذ 75ٔ  ،% 72,7 ٔ ،يشج 2,23، يشج 154ٌٕو  03، ٔ 22

 % ػهً انرشذٍة53,2 ٔ ،% 63,2الاَفظال ٔ يؼاٌش انًشَٔح ب 
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 جايؼح الاعكُذسٌح 

 كهٍح انُٓذعح

ح الاَشائٍحقغى انُٓذع  

 

 ذأثٍش اػادِ انرشغٍهٍح تاعرخذاو جشػّ صائذج يٍ الاضافاخ ػانٍح انرهذٌٍ ػهى

خٕاص انخشعاَح   

 
 رساله علويه هقدهه الي 

 

 قغى انُٓذعح الاَشائٍح

جايؼح الاعكُذسٌح –كهٍح انُٓذعح   

 اعرٍفاء نًرطهثاخ انحظٕل ػهً دسجح 
 

 انًاجغرٍش فً انؼهٕو
 

 فً
 

  انُٓذعح الاَشائٍح
 نجُح انحكى ٔ انًُاقشح  

 يٕافقح                                                                                                      

 أ.د/ سجة يجاْذ ػثذ انُثً

 ........أستاذ دكتىر خىاص و اختبارات الوىاد                                             .................

 قسن الهندسة الانشائية كلية الهندسة

 جاهعة بنها

 

 أ.د/ حافظ انغٍذ انًًٍُ

 .........................أستاذ دكتىر خىاص و اختبارات الوىاد                                             

 قسن الهندسة الانشائية كلية الهندسة

 جاهعة الاسكندرية

 

 

 ًذ ػٕع                                                  أ.د/ ػثذ انْٕاب يح

 .........................أستاذ هساعد خىاص و اختبارات الوىاد                                            

 قسن الهندسة الانشائية كلية الهندسة 

 جاهعة الاسكندرية
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 جايؼح الاعكُذسٌح 

 كهٍح انُٓذعح

 قغى انُٓذعح الاَشائٍح

 

 ذأثٍش اػادِ انرشغٍهٍح تاعرخذاو جشػّ صائذج يٍ الاضافاخ ػانٍح انرهذٌٍ ػهى

خٕاص انخشعاَح   

 
 رساله علويه هقدهه الي 

 

 قغى انُٓذعح الاَشائٍح

جايؼح الاعكُذسٌح –كهٍح انُٓذعح   

 اعرٍفاء نًرطهثاخ انحظٕل ػهً دسجح 
 

 انًاجغرٍش فً انؼهٕو
 

 فً
 

  انُٓذعح الاَشائٍح
 

 

 نجُح الاششاف  

 يٕافقح                                                                                                     

 أ.د/ حافظ انغٍذ انًًٍُ

 .....................أستاذ دكتىر خىاص و اختبارات الوىاد                                             ....

 قسن الهندسة الانشائية كلية الهندسة

 جاهعة الاسكندرية

 

                                                   ًؼطًأ.د/ ػثذ انًؼطً يحًذ ػثذ ان

 ....أستاذ هساعد خىاص و اختبارات الوىاد                                            .....................

 قسن الهندسة الانشائية كلية الهندسة  

 جاهعة الاسكندرية
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 جايؼح الاعكُذسٌح 

 كهٍح انُٓذعح

 قغى انُٓذعح الاَشائٍح

 

 ذأثٍش اػادِ انرشغٍهٍح تاعرخذاو جشػّ صائذج يٍ الاضافاخ ػانٍح انرهذٌٍ ػهى

 خٕاص انخشعاَح

 
 سعانّ ػهًٍّ يقذيّ انً 

 

ُذعح الاَشائٍحقغى انٓ  

جايؼح الاعكُذسٌح –كهٍح انُٓذعح   

 اعرٍفاء نًرطهثاخ انحظٕل ػهً دسجح 

 
 انًاجغرٍش فً انؼهٕو

 

 فً
 

  انُٓذعح الاَشائٍح
 

 هقدم هن 

 

 و / ػثذ انشحًٍ احًذ يحًذ يحًذ دٌــاب   

 

جايؼح الاعكُذسٌح –كهٍّ انُٓذعّ  –ح انًذٍَح عتكانٕسٌٕط انُٓذ  

 
 

2313ذغجٍم:  

2314:ذقذٌى  
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