CHAPTER 8

VERIFICATION OF THE COMPRESSIVE STRENGTH MODELS

This chapter verifies the compressive strength models of normal concrete and
special concrete. It is obvious that the proposed models for compressive strength give
satisfactory results.

8.1  Verification of the Compressive Strength Model for Conventional
Concrete Cured at any Isothermal Temperature

The models were verified by the test results obtained from many researchers.
The verification was presented in the form of comparison between experimental data
(dot) from various sources and model (line and dash-lin¢) as shown in Fig. 8.1-8.19.
(Details of the verification are given in Appendix C).

8.1.1 Verification of compressive strength at any considered age t and cured
at room temperature
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Fig. 8.2 Verification of compressive strength of concrete
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Fig. 8.4 Verification of compressive strength of concrete
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Fig. 8.5 Verification of compressive strength of concrete
60 70
59 A - - 3swat -8 ————— = * w3swao
I & -
40 PR N (I Miaddwad Zs50 ] g e b T T e Muaswan
., a [ g‘ o x F.y tadEws0
30 L < / R S
il I e3swao @ o Min3Sws0
N Y - 230 '-.
20 | 1Y ¥ x . @ 4 x 135wE0
. 4 220
. 2
10 4 /] | —_——— = = Wta1EWED E 2 B el Miasoweo
F) [ S Sio R —
’
o T T Age (days) o - Age (days)
0 10 20 30 o 100 200 300 400

Fig. 8.6 Verification of compressive strength of concrete

51



Comprassive strength{mpal Comprassive sirangth(MPa)

Compreaasive siranglh{MPa)

Compressve strenginiMPa)l

6o - 70
. - 40w v e — - tadowdo
TR PR MiatOw40 - /{ h e — e MU 80w D
40 2ty a tasawso g e “/ ] A
.’t / E " -/{__' = a tad0wso
10 4 Ja X utasous H T uied0m80
N x .—-""'---- 1ns0wo0 3 30 x/
20 44 w " - x E = LedBwan
« R - - e MEA40WED s 2
‘o : ". 5 o Yoo o e Mim4bwEQ
0 T T Age (days) o . - Age {days)
o 10 20 30 [} 100 200 300 400
Fig. 8.7 Verification of compressive strength of concrete
a0 a0
5o - Taddw40 ‘; . .—-- .Wm;.:;:’_.:-_
PP LI I IR, MtadSwdd E 60 e — i -
‘0 "_v' i Eu - - —— e M IRdOWD
. / 4 e H //._’T__A a 1a45wE0
a0 b4 x z 40 a - x
.:AJZ-_'-"—“‘. H F,oz """"""" Wiasswdo
x taismtd H X
20 :i ; 70 x tasBwED
|' ——— = MR AEWED !El
10 & 8 ------- WindIweo
. -
° Age (days) ! ! ! Age (days)
a 10 20 10 [} 100 200 3oo 400
Fig. 8.8 Verification of compressive strength of concrete
[:14] &0
&0 gs [}} _Ki”,’g’._
40 f—.—, * * G1A5caTI0 %40 }. hd L *  01.10c4TI0
a0 l Wg1. 1624TI0 Eau """"" Mgt .15e4T30
& 8
w20 4
20 g
I S10 -
10 Q
o Age (days) 0 T T T T Age (days)
. ‘o 20 30 [} 20 40 60 80 100
Fig. 8.9 Verification of compressive strength of concrete
so so
25 / 3 4o 4
20 / ’70 @t 18c8T20 -E / [ *  orisceTao
2 30 -
. W1 1558720 H r_/ M1 158730
15 = S—
[ t 4
10 H L ]
5 / § 1e
Age (days) Age (days)
° °
0 1o 20 30 ¢ 20 40 60 80 100

Fig. 8.10 Verification of compressive strength of concrete
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Fig. 8.14 Verification of compressive strength of concrete cured at 60°C
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Fig. 8.19 Verification of compressive strength of concrete cured at 65°C

8.2  Verification of the Compressive Strength Model for Special Concrete

The models, which are show from Eq. (7.1) to Eq. (7.3), were verified for
roller-compacted concrete. While the model from Eq. (7.4) is verified for self-
compacting concrete. (Details of the verification are shown in Appendix C).

8.2.1 Verification for roller-compacted concrete model
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Fig. 8.20 Relationship between tested data and the predicted value of 3-day
compressive strength
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Fig. 8.21 Relationship between tested data and the predicted value of 7-day
compressive strength
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Fig. 8.22 Relationship between tested data and the predicted value of
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Fig. 8.23 Relationship between tested data and the predicted value of
91-day compressive strength
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8.2.2 Verification for 28-day compressive strength of self-compacting concrete
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Fig. 8.24 Relationship between tested data and the predicted value of
28-day compressive strength

8.2.3 Verification for compressive strength of high air content concrete

Besides from RCC and SCC, the model was applied to predict the
compressive strength of concrete that contain high air content in mix proportion as
shown in Fig. 8.25.
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Fig. 8.25 Verification of compressive strength of high air content concrete

It can be seen that the model is overestimate. Because the higher air content
causes higher void and lower density, which result in lower strength in concrete.
Fortunately, Thailand is located in hot climate area. It is unnecessary to provide space
for freezing and thawing in concrete.
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