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.

The use of an admixture based on naphthalene, decreases slump loss
compared with that based on melamine.

When ordinary Portland cement concrete containing a maximum
recommended dosage of Type G (1.5%), and 400kg/m’® 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).

o [t 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%.

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

e 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 propertics 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

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 1nitial 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 1nitial 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.

e [t enhances 90 days tensile strength and modulus of elasticity by 7.9 and
12.5% respectively.

e [t increases absorption by 4.7 %.

It increases initial setting time from 6.3 to § 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.

e [t enhances 90 days splitting tensile strength and modulus of elasticity by
18.4 % and 8.5% respectively.

e It increases absorption by 10 % however this absorption is less than that of
control mix without superplasticizers.

e 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.

o A slight decrease (2%) 1s observed at 90 days compressive strength.
o [t slightly improves workability.

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

e [t slightly enhances modulus of elasticity.

e [t 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.

e It considerably decreases splitting tensile strength and decreases modulus
of elasticity.
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e Generally it considerably increases absorption, so it is not preferred to use
this concept.

1) Retempering using 0.75 % of Type G and 0.20% of Type G based on
polycarboxylic decreases one days compressive strength by 95%.

o [t decreases 3, 28, and 90 days compressive strength by 27 %, 5.6 %, and
8.7 %.

e [t decreases 90 days tensile strength by 31.5 %.

e [t increases absorption by 13%.

4 — When ordinary Portland cement concrete with low cement content (250 kg/m®)
containing a maximum recommended dosage of Type G is compared with the
same concrete without retempering, the following conclusions are presented:

e Retempering using 1.5 % of Type G almost climinates one day
compressive strength.

e [t enhances 3, 7, 28 and 90 days compressive strength.
e [t enhances 90 days splitting tensile strength and modulus of elasticity.

o [t slightly decreases absorption.

5 — When ordinary Portland cement concrete with cement content of 300 and 350
kg/m’ containing a maximum recommended dosage of Type G is compared
with the same concrete without retempering, the following conclusions are held:

e Retempering using 1.5% of Type G eliminates one day compressive
strength.

e It generally enhances 3, 7, 28 and 90 days compressive strength.
e [t decreases 90 days splitting tensile strength in the range of 19 to 20 %.

o 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 1 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:

e Retempering using 1.5 % Type G admixture eliminates one day
compressive strength.

o It reduces 3, 7, 28 and 90 days compressive strength by 52.2 %, 25 %, 8.1
% and 7.8 % respectively.

e [t reduces 90 days splitting strength and modulus of elasticity by 12.0 %
and 12.1 % respectively.

e It increases absorption by 1.1 %.

8 — On comparing concrete containing 400 Kg/m’sulfate resisting cement (C;A of
1.463, SO; = 2.2, Sourcel) 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 %, 184 %, 5.5 %, 10 %, and 153 %
respectively.

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

o It decreases splitting tensile strength and modulus of elasticity by 4.6 and
16.8 % respectively.

e It increases absorption by 4.10 %.

(b)- Retempering using 1.5 % of Type G yields the following conclusions:
e It increases initial setting time from 6.66 to 60 hours.
e [t yields a negligible one day compressive strength:

e [t decreases 3, 7, 28 and 90 days compressive strength by 99 %, 64.70 %,
31 %, and 31 % respectively.

e It decreases 90 days splitting tensile strength and 90 days modulus of
elasticity by 2.0 % and 23.2 % respectively.

o It slightly decreases absorption.
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9— On comparing concrete containing 400 Kg/m’sulfate resisting cement (C;A =
1.22 and SO; 2.17, Source?) 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:
e It increases initial setting time from 18 to 35.08 hours.
o It yields negligible one day compressive strength

o [t decreases 3, 7, 28 and 90 days compressive strength by 61.6 %, 8.4 %,
8.0 % and 10 % respectively.

e It decreases 90 days splitting tensile strength and 90 days modulus of
clasticity by 23.2, and 11.4 respectively.

e [t increases absorption by 19.3 %.

(b) Retempering using 1.50 % of Type G, yields the following conclusions:
e [t increases initial setting time from 18 to 54.8 hours.
e It yields zero one day compressive strength.

e It decreases 3, 7, 28 and 90 days compressive strength by 88.6 %, 31.7 %,
20 % and 17.5 % respectively.

o [t decreases splitting tensile strength and modulus of elasticity by 19.5 and
22.2 %.

e [t slightly increases absorption.

e Itis not preferred to retemper sulfate resisting cement concrete using Type G.
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10— When concrete containing 400 kg/m’ 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”.

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”.

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’ 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:

e It increases one day compressive strength from 0.0 to 12.28 N/mm’.

e It enhances 3, 7, 28, 90 days compressive strength by 151 times, 2.2 times,
65.9 % and 65 % respectively.

e [t enhances tensile strength by 79.6 and 61.4 % respectively and modulus
of elasticity.

e [t decreases initial setting time from 60 to 10.66 hour.

e [t 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 1s
required.
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