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Thesis Title Effects of Using Water Supply Excess Sludge, Ground Sand and Fly Ash
to Partially Replace Portland Cement on Compressive Strength,

Tensile Strength and Autogenous and Drying Shrinkage of Concrete

Name-Surname Mr. Yingpong Noonuea
Program Civil Engineering
Thesis Advisor Assistant Professor Jatuphon Tangpagasit, Ph.D.
Academic Year 2018
ABSTRACT

The research objectives were to study the effects of using water supply excess sludge,
ground sand and fly Ash to partially replace Portland cement type I on the compressive strength
and direct tensile test at the age of 7, 28, and 60 days, and on the drying shrinkage and autogenous
shrinkage of the concrete. Water supply excess sludge, ground sand and fly Ash were used to
replace Portland cement in the ratios of 10 and 20 percent of the binder by using the replacement
materials that were the same size as the cement in order to reduce the effects of particle sizes.

The researcher performed a test of compressive strength of the sample size of 15 X 15 X
15 cm and direct tensile at age of 7, 28 and 60 days. Both the drying shrinkage and the autogenous
shrinkage were tested by using the sample size of 7.5x 7.5 x 28.5 cm.

The results revealed that the value of compressive strength of concrete and that of the direct
tensile using water supply excess sludge was lower than that of normal concrete in terms of both
compressive strength and direct tensile based on the replacement of water supply excess sludge
at the rate of 20 percent, which had less value than the replacement of tensile strength at the rate
of 10 percent now that the replacement of cement with water supply excess sludge was increased.

The more value of drying shrinkage, the more replacement of water supply excess sludge.

Keywords: drying shrinkage, autogenous shrinkage, water supply excess sludge, tensile,

compressive strength
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P9A3ZNBUMAAT ANVAZIDIA LAZANUDITUNI

Yudud | ideudy | 13w AzNOU
Auautamunil Yosamaud | wlung | vaazden | saih
Usziani 1 | (FA) (SP) (SL)
SiO, 19.87 39.40 92.86 41.78
3.17 37.45
ALO, 4.87 17.93
0.27 7.38
Fe,0, 3.55 12.92
CaO 65.03 19.19 0.55 4.06
MgO 0.73 3.03 0.55 -
SO, 2.52 2.99 0.49 1.16
Na,O 0.02 1.36 0.42 0.14
K,0 0.45 2.50 0.32 1.34
TiO, 0.26 0.34 - 0.76
ANMNAZIDUANIUALLNT I
) L. 13.5 13.2 13.8 13.6
1Wo3 325 (1)o51gua)
AUDIT AN 3.10 2.29 2.65 2.65
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AINISYLAIVDINDUNIA

Fananhimnzanuazszeznainen?

o . , Fwnanhy 52821810967 (1)
dadIuveunas
(Sovnz) Gudu qahe
C 22.50 9 135
FA10 20.40 199 165
FA20 19.50 137 180
SP10 23.00 108 165
SP20 23.50 2 165
S110 23.50 77 150
S120 24.10 70 135
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M NMSHANUVDD A A

3"1!7; SL20 SP20 SL 10 SP10 C100 FA10 FA20

0 0.000 0.000 0.000 0.000 0.000 0.000 0.000

7 0.029 0.029 0.012 0.010 0.005 0.002 0.002

14 0.044 0.040 0.022 0.018 0.013 0.009 0.005

21 0.054 0.050 0.031 0.029 0.015 0.012 0.009

28 0.060 0.057 0.039 0.040 0.022 0.018 0.010

35 0.064 0.057 0.043 0.045 0.028 0.024 0.013

42 0.066 0.058 0.046 0.043 0.029 0.025 0.015

49 0.066 0.059 0.049 0.046 0.030 0.028 0.017

56 0.067 0.059 0.050 0.046 0.032 0.029 0.017

60 0.068 0.060 0.050 0.046 0.032 0.029 0.017

AN ﬂ151"iﬂ9?|/3! UU!!%Q

fuit SL20 SP20 SL10 SP10 C100 FA10 FA20
0 0.000 0.000 0.000 0.000 0.000 0.000 0.000
7 0.028 0.028 0.018 0.015 0.004 0.002 0.003
14 0.043 0.043 0.026 0.023 0.013 0.009 0.007
21 0.065 0.061 0.037 0.034 0.023 0.012 0.010
28 0.066 0.063 0.048 0.044 0.029 0.020 0.011
35 0.068 0.064 0.053 0.049 0.033 0.025 0.014
42 0.068 0.064 0.053 0.049 0.035 0.027 0.018
49 0.069 0.064 0.055 0.050 0.034 0.030 0.019
56 0.073 0.064 0.056 0.050 0.037 0.031 0.020
60 0.071 0.064 0.055 0.050 0.038 0.031 0.021
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