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ABSTRACT

This thesis aimed to study the basic properties and the sulfate resistance of concrete with
wet fly ash to serve as wet fly ash utilization guideline.

In this study, wet fly ash and dry fly ash from the BLCP power plant were used. Wet fly
ash was prepared from the plant and from the laboratory. Moisture contents of the wet fly ashes
were 25%, 45%, and 65%. The wet exposure periods of fly ash were 1 week, 1 month, and 3
months. Fly ashes were replaced in Ordinary Portland Cement (OPC) only.

The study indicated that the use of fly ash (both wet fly ash and dry fly ash) replaced in
OPC resulted in more normal consistency of paste, longer setting time of paste, more water
requirement of mortar, less compressive strength of mortar, less concrete slump, less compressive
strength of concrete, and the expansion and weight loss in sulfate solution of mortar less when
compared to those of plain OPC. In addition, it was found that the use of wet fly ash partially
replaced in OPC resulted in more normal consistency of paste, longer setting time of paste, more
water requirement of mortar, no different compressive strength of mortar, more concrete slump,
more compressive strength of concrete, and the expansion and weight loss in sulfate solution of
concrete were not different when compared to those of dry fly ash. Moreover, the longer exposure
time wet exposure periods of fly ash resulted in less normal consistency of paste and longer setting
time of paste, but there was no effect on water requirement of mortar, compressive strength of
mortar, concrete slump, compressive strength of concrete, and the expansion and weight loss in
sulfate solution of concrete. Moisture contents of the wet fly ash resulted in more concrete slump,
but there was no effect on normal consistency and setting time of paste, water requirement of
mortar, compressive strength of mortar, compressive strength of concrete and the expansion and
weight loss in sulfate solution of concrete. Finally, the properties of paste, mortar, and concrete of
plain OPC, dry fly ash and wet fly ash can be compared.

Keywords: concrete, wet fly ash, basic properties, sulfate resistance
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3.2.2.1 ANNDWTUNIE (AINNIATIIU ASTM C128)
3.2.2.2 DwAMeYMAYDR1a0e 1aslH1AT09 Scanning Electronic Microscope
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g A 1 Y 4
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dadiunanvsanas
Seud Tyanual Yudud 1Baog

Usziandi 1 HS HM
1 PC 1.00 - -
2 PC-20HS 0.80 0.20 -
3 PC-20HM 0.80 - 0.20
4 PC-20HS-1W 0.80 0.20 -
5 PC-20HM-1W 0.80 - 0.20
6 PC-20HS-1M 0.80 0.20 -
7 PC-20HM-1M 0.80 - 0.20
8 PC-20HS-3M 0.80 0.20 -
9 PC-20HM-3M 0.80 - 0.20
10 PC-20HS-25W-1W 0.80 0.20 -
11 PC-20HM-25W-1W 0.80 - 0.20
12 PC-20HS-25W-1M 0.80 0.20 -
13 PC-20HM-25W-1M 0.80 \ 0.20
14 PC-20HS-25W-3M 0.80 0.20 -
15 PC-20HM-25W-3M 0.80 f 0.20
16 PC-20HS-45W-1W 0.80 0.20 -
17 PC-20HM-45W-1W 0.80 - 0.20
18 PC-20HS-45W-1M 0.80 0.20 -
19 PC-20HM-45W-1M 0.80 - 0.20
20 PC-20HS-45W-3M 0.80 0.20 -
21 PC-20HM-45W-3M 0.80 - 0.20
22 PC-20HS-65W-1W 0.80 0.20 -
23 PC-20HM-65W-1W 0.80 - 0.20
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sznni 1 HS HM
24 PC-20HS-65W-1M 0.80 0.20 -
25 PC-20HM-65W-1M 0.80 - 0.20
26 PC-20HS-65W-3M 0.80 0.20 -
27 PC-20HM-65W-3M 0.80 - 0.20
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M1319N0 3.2 daauNauYBINeTA1I N YT uaiindeamsuazmassalszas

1 s Y o o
TIUNTUUDINDITAT (NTN)

S Toydnual YT 190y
. n3Y
Usziani 1 HS HM

1 MC 1.00 < - 2.75
2 MC-20HS 0.80 0.20 - 2.75
3 MC-20HM 0.80 - 0.20 2.75
4 MC-20HS-1W 0.80 0.20 : 2.75
5 MC-20HM-1W 0.80 : 0.20 2.75
6 MC-20HS-1M 0.80 0.20 : 2.75
7 MC-20HM-1M 0.80 - 0.20 2.75
8 MC-20HS-3M 0.80 0.20 - 2.75
9 MC-20HM-3M 0.80 - 0.20 2.75
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d' (YA Y = Ay o v w @ 1
M3199 3.2 daduRauveINeiMsn lsmdsnanihnaessmsiazmasoadseae (99)

o 1 JY J [
TATIUNTUUDINDIAT (NTN)

Seud Fayanyal Yudud 1Bhaog
. N30
Ysznni 1 HS HM

10 MC-20HS-25W-1W 0.80 0.20 - 2.75
11 MC-20HM-25W-1W 0.80 - 0.20 2.75
12 MC-20HS-25W-1M 0.80 0.20 - 2.75
13 MC-20HM-25W-1M 0.80 - 0.20 2.75
14 MC-20HS-25W-3M 0.80 0.20 - 2.75
15 MC-20HM-25W-3M 0.80 - 0.20 2.75
16 MC-20HS-45W-1W 0.80 0.20 - 2.75
17 MC-20HM-45W-1W 0.80 - 0.20 2.75
18 MC-20HS-45W-1M 0.80 0.20 - 2.75
19 MC-20HM-45W-1M 0.80 - 0.20 2.75
20 MC-20HS-45W-3M 0.80 0.20 - 2.75
21 MC-20HM-45W-3M 0.80 - 0.20 2.75
22 MC-20HS-65W-1W 0.80 0.20 - 2.75
23 MC-20HM-65W-1W 0.80 ! 0.20 2.75
24 MC-20HS-65W-1M 0.80 0.20 - 2.75
25 MC-20HM-65W-1M 0.80 - 0.20 2.75
26 MC-20HS-65W-3M 0.80 0.20 - 2.75
27 MC-20HM-65W-3M 0.80 - 0.20 2.75
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5197l 3.3 dadrunauveanesmsn ldmmsveedmazmsgadaiminluasazaedana

9

J JY o @
FIUNTNUDINDIAT (NTV)

S1eu Tydnwal Yudud ) y
, idaey N30 1
Usziani 1
1 MC 1.00 - 2.75 0.55
2 MC-30HM 0.70 0.30 2.75 0.55
3 MC-50HM 0.50 0.50 2.75 0.55
4 MC-30HM-25W-1W 0.70 0.30 2.75 0.55
5 MC-50HM-25W-1W 0.50 0.50 2.75 0.55
6 MC-30HM-45W-1W 0.70 0.30 2.75 0.5
7 MC-50HM-45W-1W 0.50 0.50 2.75 0.55
8 MC-30HM-65W-1W 0.70 0.30 2.75 0.55
9 MC-50HM-65W-1W 0.50 0.50 2.75 0.55
10 MC-30HM-25W-1M 0.70 0.30 2.75 0.55
11 MC-50HM-25W-1M 0.50 0.50 2.75 0.55
12 MC-30HM-45W-1M 0.70 0.30 2.75 0.55
13 MC-50HM-45W-1M 0.50 0.50 2.75 0.55
14 MC-30HM-65W-1M 0.70 0.30 2.75 0.55
15 MC-50HM-65W-1M 0.50 0.50 2.75 0.55
16  MC-30HM-25W-3M 0.70 0.30 2.75 0.55
17 MC-50HM-25W-3M 0.50 0.50 2.75 0.55
18 MC-30HM-45W-3M 0.70 0.30 2.75 0.55
19 MC-50HM-45W-3M 0.50 0.50 2.75 0.55
20 MC-30HM-65W-3M 0.70 0.30 2.75 0.55
21 MC-50HM-65W-3M 0.50 0.50 2.75 0.55
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3.4.3 AAAIUNFUVDINOUNTAN 1% 1UNITAAYT
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dvsumsAnyIguaazmaealszdevetnsunia dadiunauldlumsdny

HAAIAIANTINN 3.4

M519N 3.4 TATIUNTUVDIADUATA

. . Y o as o
dagiunaunauniaae 1 av.y. lagriimiin (flanswy)

S Toydnwal Yummua  ideesuds  daseilen ,
‘ w1
Usgianiil  HS HM HS HM Hu

1 CC-0.40 450 - - - - 754 1003 175
2 CC-30HS-0.40 298 27 - - - 754 1003 168
3 CC-30HS-25W-1W-0.40 298 - - 160 - 754 1003 136
4 CC-30HS-25W-1M-0.40 298 - 160 - 754 1003 136
5 CC-30HS-25W-3M-0.40 298 PI- 160 - 754 1003 136
6 CC-30HS-45W-1W-0.40 298 - 185 - 754 1003 110
7 CC-30HS-45W-1M-0.40 298 &7 185 - 754 1003 110
8 CC-30HS-45W-3M-0.40 298 = AT 754 1003 110
9 CC-30HS-65W-1W-0.40 298 P AN - 754 1003 85
10 CC-50HS-0.40 206 2060 (- ) |- - 754 1003 162
11 CC-50HS-25W-1W-0.40 206 /255, /] - 754 1003 111
12 CC-50HS-25W-1M-0.40 206 ) 28 ) - 754 1003 111
13 CC-50HS-45W-1W-0.40 206 = .30 - 754 1003 69
14 CC-50HS-45W-1M-0.40 206 Y A 300 - 754 1003 69
15 CC-30HM-0.40 300 .18 - - 754 1003 169
16  CC-30HM-25W-1W-0.40 300 ~ - - 160 754 1003 137
17 CC-30HM-25W-1M-0.40 300 ~ - - 160 754 1003 137
18 CC-30HM-25W-3M-0.40 300 _ - - 160 754 1003 137
19 CC-30HM-45W-1W-0.40 300 - - - 18 754 1003 111
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M15199 3.4 AATIUNTUVDIADUNIA (71D)

, A 3 v a o
dadundundunInne 1 au.u.Jaguvmin ( ﬂIﬁﬂﬁJ)

Sdui Foydnyal Yudmug  idwesuds  daeeidlen o
- NIy Hu w1
setaniil  HS HM  HS  HM

20 CC-30HM-45W-1M-0.40 300 - - - 186 754 1003 111
21 CC-30HM-45W-3M-0.40 300 - - - 186 754 1003 111
22 CC-30HM-65W-1W-0.40 300 - - - 211 754 1003 85
23 CC-30HM-65W-1M-0.40 300 - - - 211 754 1003 85
24 CC-50HM-0.40 207 - 207 - - 754 1003 163
25 CC-50HM-25W-1W-0.40 207 - - - 258 754 1003 112
26 CC-50HM-25W-1M-0.40 207 4 - - 258 754 1003 112
27 CC-50HM-45W-1W-0.40 207 > y - 300 754 1003 70
28 CC-50HM-45W-1M-0.40 207 1 - - 300 754 1003 70
29 CC-50HM-65W-1W-0.40 207 1 y - 342 754 1003 28
30 CC-50HM-65W-1M-0.40 207 S 4 - 342 754 1003 28
31 CC-0.55 372 { \ 7 - 754 1003 205
32 CC-30HS-0.55 249 107 - ; - 754 1003 196
33 CC-30HS-25W-1W-0.55 249 7 - 133 - 754 1003 169
34 CC-30HS-25W-1M-0.55 249 - g 133 - 754 1003 169
35 CC-30HS-45W-1W-0.55 249 i 7 155 - 754 1003 148
36 CC-30HS-45W-1M-0.55 249 = 5 155 - 754 1003 148
37 CC-30HS-65W-1W-0.55 249 - g 176 - 754 1003 126
38 CC-30HS-65W-1M-0.55 249 - - 176 - 754 1003 126
39 CC-30HM-0.55 250 - 107 - - 754 1003 196
40 CC-30HM-25W-1W-0.55 250 - - - 134 754 1003 169
41 CC-30HM-25W-1M-0.55 250 - - - 134 754 1003 169
42 CC-30HM-45W-1W-0.55 250 - - - 155 754 1003 148
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MSN 3.4 AATIUNTUVDIADUNTA (D)

, A 3 v a o
dadundundunInne 1 au.u.Jaguvmin ( ﬂIﬁﬂﬁJJ)

Sdui Foydnyal Yudmug  idwesuds  daeeidlen o

- NIy Hu w1
dszianil  HS HM  HS  HM

43 CC-30HM-45W-1M-0.55 250 - - - Is5 754 1003 148
44 CC-30HM-65W-1W-0.55 250 - - - 176 754 1003 127
45 CC-30HM-65W-1M-0.55 250 - - - 176 754 1003 127
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Slump and Compressive Strength of Concrete made with Wet Fly ash

180318 4109A A (Aggarat Jamnongrut)'

Yaerudt ninnns (Pitisan Krammart)®

719NN HT9a 308 (Warangkana Saengsoy)”

auin ﬁvlﬁlﬁuﬁ?ﬂa {Somnuk Tangtermsirikulf

WinAnunBygn madxinnssylen ausdanssumaas indnedomaluTads1manasays (bin civil_15@hotmail.com)

HEomeaiinsd madrimnisulon ausinnsumami uninndomaTuTadswumatons

s o a . =t son wr = ) w F— - = e
MIAAGTI0150 NI TVIININGT lJlltI:I'ﬂIITLITrItITUﬁ 1 Jlﬂ:,'t“!‘l.lfl'.]iJrJI"IIITUTt‘IUﬂ'i‘J NOTI RSV (CONTEC) @ 1'II‘I.JJﬂﬂT‘LITl‘I(J‘LI'H.J'W'IﬁITiUhi

VHIINOIAIES5 U IﬂHS{

oy & 4 - - - &
wndage : uddsoiidlumsinem mansznuvownuruludnes denuazraniznuvoszeznndudTA YUY
-ty v a 8 & W o A = - e - . # o
ihaseilunaommsgudinaziaisalszavvotaounianaumiaoilon Tasunuiiaselonluludmudloda
- o ry = o - H @ & e A
vaudlsznd 1 Tasarwiruhudaoudlonmiiiufovas 25, 45 wag 65 Tanimiin dauszozmdudannuiuld
i 1 e, 1idow uaz 3 Mo wunnsdiniandy 2 asnnlamnsgudivesnouniniinamasoilluniinug Ty
v - . a A & vt v ™ a A
gInTAouAsARE AL FIuszoznMduREATI LYo uiaosilon lilinasommsgudivanouniainam
P e L . - R S s @ w a -
aoudlon vonnnilnszuaumanay 2 a51 miuasmiinmsiameziy Judinalimaidnlsedvvonounianeam
P . | o [ 6w\ o ot oy e &4
hasuilonlimganhnouniniinemiiassuia daumasanszavvosnouninneumiiasoilonifinnuruiovas 25,
oE ' row . @ A = et Pt 8 . w8 W W
45 uaz 65 Hm binandaiy gaiomudisgsznardudranuiludaesilon hilimsaounlasdmiuidada

AT CEL DUGEL

Abstract: This study is aimed to investigate feasibility of using wet fly ash as a cement replacing material in concrete. Effect
of moisture content and exposure period of wet fly ash on properties of concrete are considered. Chemical properties of wet
fly ash are studied. Slump and compressive strength of concrete made with wet fly ash are investigated and compared with
those made with dry fly ash. Wet fly ashes prepared in laboratory are used in the investigation. Moisture contents of the wet
fly ashes are 25%, 45%, and 63%. The wet exposure periods of fly ash are 1 week, 1 month and 3 months. The test results
revealed that slump of concrete with wet fly ash are likely higher than concrete with dry fly ash explained by the concept of
double mixing method. The concept of double mixing method causing the compressive strength of concrete with wet fly ash
is higher than the concrete with dry fly ash. The compressive strength of concrete with fly ash, moisture contents of the wet
fly ashes of 25%, 45%, and 65% were not significantly different. Finally, exposure period of wet fly ash has no effect on

compressive strength of the concrete.

Keywords: Wer fly ash; Moisture content; Stump; Compressive strength; Double mixing method
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