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Abstract

This research is The effect of mixing concrete and divided into two parts, the
properties of concrete containing fly ash . Compared with conventional mixing
methods (Simple Mixing Method: SM) so as to solve the problem of erosion. Qily
water rate The ability to pour density shrinking ability to compressive strength. And
modified to suit the proportions of fly ash use. Education research shows that
cement paste containing pozzolanic materials as mixture by mixing water divided
into two parts . Water to cement ratio Replaced with pozzolan material changes
affecting the properties of cement and concrete mixing water divided into two parts
to better improve the properties of concrete. For example, can reduce the oily water
in the cement paste and concrete. It also adds the ability to flow more with the

cement paste.
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W/C [%]

Maximum bleeding [%)]

sUA2.5 uamsAnn s (Bleeding) fiw/Conariu

7Y 2.5 UanIAIN5L B YeIN1TNAaIBMURLNAYINl w/c=0.60 Inansnaaeeinng
UTUWNAT wl/c I3UFA 0 kagyinnsuiuas 0.03 3udan wi/c=0.60(SM) wuiniielsd wi/c #1

fleiviaued 0 fi 0.13 AiAnnTT Bleeding TuuSmaigelasdidminnifisseuiisuiunsuas

' '
1o

WUUFITNASM) weikilevinnisneasainnT wi/c aall wuln Bleeding auiiAnanasunmudisu

wavazilranigafiAiwl/c=0.24 v 0.27 lnguszua@ausoauupgiulainludei wi/e
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A 0 B9 0.06 Tudiinsaudiudunavsuinlvaadeduudnty Wewwnynisuas agvi

v
¢ o =

Tiiansigini (Bleeding) luuTuausnnimsizilesanitludiunauvesduudnasiidioyniai

WAz ITuisEninteynauuaiivesilainuaiivuialvg SeinliAnunduiu (Excess

o
as

Water) ivgaanussdamilenassmlugiantndunaliifianisidud (Bleeding) TuuSunai

'
=l

winfiaalugell wazaganasuadudioninnisiiinen wi/c Tilimuszann 0.24-0.27 Tagnns

o

Bleeding aidusiisngn Fednuwazaingtd haannsiduudimsuauiuihduusnuagiinis

24
YY)

Wnufisenlawmstuegeauysal dsluievinisnaniiludiuians Johladwudwaiiinista

& ] £
@ W = = as [

Juiuaynavaullafuntu wselnunlunisteduinlaunduiildannisdnduiusening

unahividmeiueaddinayiliiinn1siey Bleeding antpeas viatllaitieauausunaninly

(o)

dunan (wl) winludiluasenisiie Bleeding ualaanilylunsuauiiinaneuty

7] [ DM(c0)|

Maximum Bleeding [%]
E-

0 T T v T -y 1

0 1 2 3 4 & 6
Primal Mixing Time [min]

JUN 2.6 wanIrIN1sLERUl Bleeding Mivaanlunisuay y sinariu

NFUR 2.6 uansnsldiianlunsnau@iuudineyin w/c=0.60 uaz wi/c=0.27 1aily
NsNad y (Primal Mixing Time for DM)unnduagyinlinsiuihanasegneuin Inawmmzlugia

IAINNE 0-3UN¥18M3IN19  Bleeding azansasuaiiloltinarlunisnas v 11nnan 3uiluuda
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dng1n1sAeutazanandnioaintu aziuliindeandifyusenisvialunisuauwuu DM

'
=1

wananUTIaluduusn (W1) Mldnauuds naildlunswaufidudiuddydnusenisuilsd

Arshiauaulauiy

8.00

7.00

6.00

5.00

4.00

3.00

Maximum bleeding [%]

2.00

1.00

0.00

0.40 0.50 0.60
W/C Ratio

JUN 2.7 uansn1siba Bleeding IW/Crinanu

N 2.7 uansbiiiudinisnauuuy. DM dunsesanisiin Bleeding ludamdinayi
etalalunng W/C (0.40,0.50,0.60) Taewiuldogsdmauinludiuudingsin W/C=0.60 fe
WMIHANLUU DM @u1398an13 Bleeding launnningeaminiloiSeuiieuiunisnauwuy SM

wazliiiesanms Bleeding TouAIUATSATSNANLUY DM Saanunsavnlvduusinasi®l w/C=0.40

8
s

f9ns1nslvanAtuee augUwaned 2.8
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MBS | i s iR R, A RN, RIS 0 e AR AR, WG
-

o = o~
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Time of flow [sec}

o
o
o

2~°O T

1.00 | 21 11

0.00 4 +-E-E-'l

0.40 0.50 0.60

W/C Ratio

ﬂl 1 @/ 1 Jd 2 -
’EU“VI 2.8 LLE’iﬂﬂﬂ’lﬂ'l‘ﬂ‘Viﬂ‘UENm?E]?JNLM@W@?{EJUEITIEJ'J%JSCE

20



UNN 3
N15ATLUNITIVY

dw 1 = a/ i aa @ = o dl 3
unilaznandeianiililunismaaes, Bnsdnwsendsn, wsodlogunsninaonautuneu

nseaeslnazidundednadminunnsgiu ASTM wag JSCE

3.1 N1IVBALUVUNIINAADY
3.1.1 MINAaTUALWEd
= = wad o = ¢ € o | el w
Anwisnnantindeunladuesfiuusinadmedeilianasuauuuy
WM (Single Mixing) wagnswanuul Uiy (Double Mixing) iWisuiieuiu Tng
AvuaduraNYeIBIIUANasfeg vl dadruraaina iy uasdhdutisediansa

wansiiluusasyasogaead

Cement Paste
Fly ath per Cement Fly ash per Cement

0% 10 % 30% /| 30 % 0% 10% | 30% 0%

W/C Ratio W/C Ratio ‘W/C Ratio W/C Ratio W/C Ratio WIC Ratio ‘W/C Ratio WIC Ratio
04 0.6 04 0.6 04 | 06 04 06 04 06 04 06 04 | 06 04 0.6

JUN 3.1 nsmvuadadiuvaadiiuiiu wazdnsanhnodiuug

ALANANAUVDITLUURLNARF9E1
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lngn1snaaesagyinn1snydenaeautfceg sl
1. Mseuu (Bleeding)
2. anuaNnsalunsivavesdiuudinas (Workability)

3. AMNIIUARITBIBUUALNAR (Autogenous Shrinkage)

3.1.2 NVNADIABUNTA
Anwfsnuantinudsuuladluvesnouninfmatefildannisnaunuuanigu
(Single Mixing) wazn1sHanwuuusindudIu (Double Mixing) iWSeuieuiu Taaruwun

AVUNANVDITLUUANENADE W I FRFIUVDAAINURAY LavsnsIaIuFeTmusAuans1afuly

13
@ o

wiazyRiegauALInuNIIeaesluduTe A was fail

Concrete
7&“&15:-; 7&1&\&‘;
i s r EXGEEN Gt
0% 10% 0% 10%
20ks. 380k 210k, 350ks |20k 30ke Wokx 3504, |
7 dwy 28 day Ty | 2dwy day 2 dyy Téy 25 day 7 dry 28 day 7w 28 dny 7day 26 day day 26 day
0% 0% % 0%
200k 350k, 210ks. 350 k. 20k 350k Woke 30k
7 day 2wy 7y Edwy 7 day AWeay || Téy W 7 day 28 day Ty 28 gay 7wy 28 day 7day 28 day

UM 3.2 Mmsmvuadadiuveaiauiu wazdhsndiuinediuug

AULANANNUYBIABUNTAFIDE

lngn1snaasginsnuinuaniinngg sl
1. msveaeunsannsauniiiant (Surface Abrasion)

2. MINAABUANNAINITOLUNIFUMEISA (Compressive Strength)
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wa o

galunsveaesunmuaniiniaessnvvesneunin Mvunidwestousietied
210ksc uag 350 ksc Wiudmau 3 gansvaaes (3few) uavvihnismadeuiinauniasetnafiony

7 U Wy 28 Ju

3.2 MsiasgufageLadannly

3.2.1 369

1. Yufwusidesauaudusziani 1 (Ordinary Portland Cement) ifiuyufisius
firdsldinnigauwanedmiundaasunintiluibidesnisaunmiiesninsssundvod
TR yuduusingdns

2. Wnanuiiy (Fly Ash) anausaslssiwihndanunnudou dunauimie damia

a1un9

Fly Ash

JUN 3.3 Yudus uaziinauiuusiong

3. U1asINazLdun L’fluwi']EJLL;J‘li’]é"mﬁwuasmmdauﬂﬁm'l‘ffﬂ'S"U’lﬁag"luamw

DUMAILIIIIVUINAALYINA TN LN TOUN LA ZULATIUDS 230 ATSUURZLAT

Wwas 200
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4. 1AWV FugasnianTin Jruierasd dzon wiawnsa IdnvuzaAsuda
nAs WAslWRLNLLLAYRINEY ATUNINIFIUNDN.556 13D ASTM C33

5. 141 WuinusgUrazenn

3.2.2 N1SAS8UADE1ITLUUALWER

WumswFeumegnililumsnaass dsihaghadildnanisnsuasiuuuannsgiu

(SM) uazmswanuuuwsvenilugesdiy (OM) uagldidnasadnlunaunuyudiuusly

DNSIEIUNUANINUR

w/c %FA Water | Cement
0%

10%
0.4 40
30%
50%
0%

10%
0.6 60
30%

50%

100

M137991 3.1 Ss1dIuSraspsEdINRANTE LN S ELT U

TUROUMIHANTUUANARL LN IR Sg ez UL e Juaosdiu

MNsNaNTuanaRslagaialdlun1veans laedtunonlunsuaudiogig

ee
€
De

JdnIoRal

=~

SM - w L:0.5min - Hixmin

£ +Cement+Flyash Mixing ~

5 L:0.5min Hiymin Hizmin
DM : W Cement 7 . > tW, sMm. 7

. 1:0.5min " H:ymin Hizmin
DM : W +Cement+Flyash PM. 7 +W2 sM. 7

x : mixing time for SM , y,x : primal and secondary mixing time for DM , x=y+z
C:cement, W : water, W1 : primal water , W2 : secondary water , L: low speed

H : high speed , p.m.: primal mixing , s.m.: secondary mixing
o aa a ¢ 3
U 3.4 LARIIBN1THANTLUURALNES
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X: 3.5 min

SM
DM

y:2 min Z:1.5 min

|
|

JUN 3.5 4anaa lun SNANFIIUALWERTISWUU SM Uay DM

L.NTHANBUUAWEANE w/c=0.4 uazfin1snauny Fly ash 71 0%, 10%, 30% waz 50%

WIC: 0.4 FA: 0%,10%,30%,50%

SM
DM Wy/C:027 | W,/Ci0.13

’ >

5UN 3.6 ABENNTHANTUUANAGLUUSM way DM Tpedl w/c = 0.4

o ¢ &l a P
2 MsNaNTudwannil w/c=0.6 azinisnauny Fly ash 91 0%, 10%, 30% wag 50%

SM W/C. 0.6 FA: 0%,10%,30%,50%

DM : wi/C:027 | wyci033

JUN 3.7 fhegnenskanBiuusmnaiuuu SM uag DM Tnell w/c = 0.6 waz %FA=10

S duusimaniieensila luihnmsvnasunuautRansgseiitmunliidesiu
3.2. NSLHTUUAIDEIIADUNTA
N1SMIIUAIDE19NTNAAR IATUYIRBUNIAasdvdnnsuauludnuaeiRenfufunis
L2 ] = & '3 o 2 dl A =
naufegsTUANas Inensiwseuiaguaulinuiloanuuumumsneil 3.2 MInauaAaunie
2 el 1 ,cf 1 o A' 1 %’ 1 cl' %] 1 g 1 a‘
A nswanwuusUsiduassdiu YlasSuonnisuusindiuusnfignsidaiuinse gy

0.27 wazluluiuyeInskauazsuannslanundusamauraciy 1 lu 3 druvesiiuilassoy
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14 kg o I g } 1 o o o Izyl
17 uddevihnsldihdmusnidnluinisagniadiniunan uasamnuiuaismauiidmun aniy

Mnslauiwidesuasunudasiaunnvualy innslaiuuasnsnenudaniuaisy

w/c %FA Water | Cement Sand Rock
0%
10%
40% 40
30%
50%
0%
10%
0.6 60
30%

50%

100 200 400

f15199 3.2 9RS18IU508AYVREIUNALNTITIUN1SIES BUADUNSH

3.3 35N157Aa9Y

nsenliunsidelaujuinutunauntsneassssaluil

3.3.1 151817 (Bleeding)JCI by Prof. Eiichi TAZAWA

nsnadeuTaAIns B (Bleeding) fifaduuw ylaenisuan@isussutiluade ey
Fuudmainutuneumsiaudiuandlugudl 3.8 Mndurhn s dusivaridaegiaduyn
egaumsiini (Bleeding FeUFunnsBmudmaviililunsmaaesssunnido0 faddns et
sy Scale Aifianuasdeavindu 1 Sedwns ﬁmﬁﬁ'smauanwaa‘qﬂwﬂaau lngfimundaue
ogiiauuveddinavidiiagndlugud 3 99ntuvhnsurugavaaeuliudvihnmseatiudin

AW 30 WA UNMBLLUANATIRIBE9IEEANSENYY NioszznaWuluatetes 4-6

Pl viinstuiingr lneArnisieuhfsuldezihludnnumiesidusins Bleeding

26



i
Bleeding [%] = zV Lx 100

“

- o o ¥
Ve = ﬂ']"lliq\iﬂﬂﬂ‘lﬂlluﬁlﬂﬁﬂﬂ‘]ﬁn'lﬁﬁ'ﬁﬂﬂu
- @ a r) o L4
V', = ﬂ'Il'll.lﬁ“’ﬁzﬂUN’J'!lBQ‘mlJuﬂ!“ﬂ'ﬂ

i - ar (]
¥, = ANUZINIEAUANITYBIRIDEINA TO L

= aa o . ¢ A %
UM 3.8 UanIIaNTISANUIMUIUBSLTUANISLELLN

Testing Method For Bleeding l'esting Method For Bleeding
San Dyouble Mivng (DML w c0.8
ghe Muorg 1 SML w060

& (== (e=
Ara . ﬁ lﬂ; h % ‘ IR

(T 39w

|
«

I
L : 0.5 min H: 3.5 min
SM : W ———t e
Mixing
L:0%mmw H:2min H: 1.5 min
DM ; Wi +C - + W2 —b
p.an. .

JUN 3.9 UaAITUABUNISHALLUU SM uay DM

V =400cc

CEMENT PASTE CEMENT PASTE

Ho H1,H2

d o ] s 1 Et’ .ﬂ}
H‘U‘ﬂ 3.10 WaPIRNIDLNNITINAINITLEULUN
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3.3.2 ANNEIU1TANIS A (JSCE-F531-1993)

nsvAgeUNsIvavesduuinafeg s NsndeunuLIATEIY JSCE-F531-1993

lnunsnagauasynnIskandiuusmansiiognlusnsnaiuinseduudmudadiufitivusls vin

mMamBudinanfiedsinauasadugunsainaasuaufiuned lasvinsUndendnuiion

Auasvesgunsainaaeuliaiin vhnsdunaidesmslvaiuresduudinaiviuiidadeale

auan igudwavidegslnarugUnsainedeusgedase nsaatufinArdnsinisiva

AugURstinadauinasguvesiusinarifiagne lneandilderegluguraanatvesnsivaves
= (3 € @ 1 a =
YRUUPLWANRIDEI (JUN)

B4 mm
. } o .. P
69.5 mm. t '
..
L e ] 'ﬁ‘ o | :
| | l. } )
' 385mm. | |
\ f *, ! | 640 mm
! | \ ! l
' 1
L. §J) L y. |
16 mm

3UM 3.11 uansgunaainiveapsindnsinsivavasdiusdings (JSCE-F531-1993)

3.3.3 NM5NARBINITUAN LUBLUUAWEAAINLINTZIY JIS A 1129

niveaaevzilunisnaasutainsvadluBiuudinas (Autogenous Shrinkage)

Fudun1sIAN1sNAFI A8 N ITLLUSNAARI0819 ¥nrsnaasulalaenisInauswad
feg1ealuluunaofag1avuns 40x40x160  Tadluns wasyinnsAualeduus udasa

UufinAmniunaen 90 Tu aun1nsgu IS A 1129, “Test method for length change of

mortar and concrete.”
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SUT 3.12 uansmsvmaasnsvisluBlasinadmaianasg 1 JIS A 1129
3.3.4 msvadeuntsannsauiinanii (Surface Abrasion)
AvnapuIAIgIURBUNIALAENTTINATINY (The ASTM €944 : Standard Test
for Abrasion Resistance Method of Concrete or Mortar Surface by the Rotating-Cutter
Method) L%::Jﬁ'm'ﬁwmaaqﬁqﬂam‘%ﬁ’aat}wﬁﬁmq 7 Yu upy 28 Junwaaeunisdnnsoud
Aaviinduna 2 i Ima%%’aﬁ’mﬂ‘ﬂqniﬂluﬁaaﬂwﬂ'auuawé’wﬁﬂﬁ%ﬁﬁ@ULﬁ@"iﬂﬁﬁﬁWﬁﬂﬁ

. & a = | <
ety (loss weight)  Fauinainmsannseulneiniamegeu

U 3.13 - 3.15 LARININAOUMSANNSUTRIMTNALAATEIU The ASTM C944-99
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3.3.5 AnuEmsalun1siuinaesnvesnaunin (Compressive Strength)
ﬁ’lﬂ’l‘iﬂﬂaaumummg’m ASTM C39, “Standard Test Method for Compressive
Strength of Cylindrical Concrete Specimens” Tagagyinisifiusiagnaauniansgnuies

YN 15x15x15 9w, imsvndeuneunIndiegeiieny 7 Julas 28 Ju

guﬁ 3.16 WAMNITNAFDURINNINTFIU ASTM C39

“Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens”
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unN 4
NANISNAFIULAZNITILATIZYNG

4.1 NANISNAFDUTLUUMWESR

4.1.1 Arnnsduth (Bleeding)

NMsVRABUMIBIves s warFaeh IngnAuTUANERR1ULIASEIUACT LAy
nswaniiiinaesdudunanlusnsdhreduns ity wuiidlenaudiassumiiiusung
Fuusludadusineg Aunnsnstuardsmaliiamsmhitanmeiy uasdumumnanifinisua

wuukUsuaesdIn (DM) dunsnaamsiatludusiwadlalunnsegg

B

B single mixing

)Bleeding

-mdouble
( | - mixing

ol

0% 10% 30% 50%

- G o o -3
1wasidu  Fly ash ununguiua

JUR 4.1 uansrnisiendludunsinasy W/C = 0.4

NNFUA 4. 1nuilugesduidefiuus (W/0) = 0.4 WielimsifiuuSunaudasslunis

=

UNUAUSIN T LR LT IuANEs FzdanaliAinsiuinvesdiuudmadiieg19ansias wazile

o = a

UnsuAudunnasnnaulaelainswnunusuadiaseludiwus wuiranseutnves

Fuudmadfiiiinasunaveagizanmawnfgadionauiassludnsdiuioas 10 uagaziingg

WahisdudeufinauiassunuiBuudiiiuadiu uazdlionSeuieuiusnsisui ludiud
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A 2/ 1 !al ! ! I ‘D’
WaRTIlAINNTHALUUULNATEIY waswuukUsiiduaesdiu nuinseasuuustsinduaes

] ] =

drudawmalinisiBuiluduudmadianas Feaursoaanisibuunldasands 40-50%  ludayus

LURE |

4

fr—'lél o

LWE‘I‘F]‘WNﬂ‘S&J’]EULﬂ’WﬁE)EJNﬂNB‘c’J 0%-30% LLﬁﬁﬂ'ﬂ']ﬂJﬂ'}lJ’]'iﬂﬂﬂﬂ’liLaﬂJUW‘U@ﬁﬂﬁNﬁﬂJLLUULL‘U’\TIJ’)L{JU

ansduaziaadieldidinaesluuTung 50%

12 T

10
=2}
e 81
. H single mixing
? |
S/ ~ .
<1/ ® double mixing

2 3 S

0 1 | - &5

10% 30% 50%
wasiiu Fly ash unuiiguame

- L) A
U7 4.2 uansenisiBuiluBumsdnasi W/C = 0.6

g 4.2 - fidnsidnnheeduud wo = 06 Wedsudlsummatutiseming
FUUAWaaN U SUURTw AR a08 LA FUUAWES WUNTAEINIINISENL 09T U
¢ alal = e ¢ oy ) o P~ . P ¢ o 2
INERNINTTNALLE 188 WNUAUS LTINS waynisiiudndud aosunuiuSUI T uua il

[

innsBnhvesdusiwariiu iy uaznsnauuuukisduaesduannsoannisiBuniiless
f14 30-60% warannsoanmsiiutn gLl Lsnas AniUSNIaosNaNet 509% 93
nanuuunUluaesdiuauisaannIsieuinlanndiofisusudwudmasfisnsidiutnde

Fud = 0.4
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4.1.2 AuaINIsa lun1s Iava s LA LWEs

NANIIVAADUNUINANNFUNUSTENINNTRTINSG LA BRT1dIuLFaTuALazUSuNuAIS
dd & dl 1 LY o =1 1 e Y
WNUNYLUARIELONADENWANFAITU TAET IS EUT B USEHI9NSHALARS IS AR NS ALY

WM waznsanlnenisulshesniluaesdiy

Single Mixing

8 e SN 0%
4 { —SM 10%
g6 SM 30%
3 — S 50%
257 -
[ | - o
o 4 o
E -
E 3 3
2 |
1 —i
1 |
04t 2| Y ) Dt A ——— Mg
0.4 06
w/c

JUT 4.3 uanemuduiugsening W/C Ratio uaz Time of flow vasdluusinadinaswuy SM

Double Mixing

* %
)
— |
8 - \'--__‘} "
AN - = DM 0%
7 - ~ !
~ 7 - == DM 10%
-5 _ J~
= ‘.‘ A DM 30%
‘“~ ‘ﬁ 1
- T -
:4 T .“"--
-
i, 17===-<
3 - e
"--\'"h
g i e L K
1
O g |
o4 o
w/cC

SUN 4.4uanenuduiudsening W/C Ratio uag Time of flow Tastuudinasinauuuy DM

33




N3UN 4.3-4.4  wudhenuansatunisivavesdiuiinadoziniu Wednsifiu

as I

Usunandnassluniswau lnelududwmasnidnsndiuindediuud = 0.4 a¢ldanlunsleg

Auganadauanas Anuamnsalunisivalinisimuduegradulddadodinaivusunandy

anslunsnay
|
10 —— — — |
9 . === single mixing fly ash 0%
8 4 «++«®:+ double mixing fly ash 0% |
—_— 7 |
-g- - —=de=single mixing fly ash 10% |
2 .
c 5 ® double mixing fly ash 10%
[=] |
| g 4 . - |
g : === single mixing fly ash 30% |
3 !
2 «« 4 double mixing fly ash 30% |
1- N ‘ e ’ N/ &7 \ 7 ==@-= single mixing fly ash 50% '
o+t - |
04 045 05 055 05T Qg5 <) ¥t penblenixing fMash 80%
[ w/c

L U e ¥ B, Y e \C Eowe ) | .

U7 4.5 uananstUSuuiieu Time of flow Bas8uusimanfiléainnisnauuy SM uas DM

9NN 4.5 Wisuifisuarmansalunsiravesdiuusnadanniseauiuutaind

1 l E!l 1 g 1 d
dovErulAzuUUNINIEIY NuTndlanauuuunuluassdiuaunsoaniianiildlunisiva
Fuudinasiaziimmannsalunisivaditusndefieusunsnauuuuinnssiu Tnsianizoegny

v ' W
= L2 €l 1 C

fudlofuinaniionsidrudiseiuudiiasinfszdnswauiauaiyisalunisivalasau
DUNTALIU 1AEANASNAABUNBNSAIULIFOTIUA = 0.8 FenuiSlonaud udinaffiens
dauinasy=0% MmeISnswauuuunnggu fuudinadldausoluariugunsainaaeuld us
= Y e ¥ oa | - ¢ e ' 2

WanaumeIgMsaNLuuLUsluansdu Suuswanaiuisalvaniulalasldailunisiva 9
Wi uazlelSsuiisuiunisnawuunnsgu wulndenauwuuwtsinfuaesdiu aaunse

W uansalunslualinauldtelssun 50% wWedlnmsnaudasslusnsidiu 10% was

30% luBusmadnisnsidrutiisediuus = 0.4

34



4.1.3 AN1TNAAIVDITUUAWER (Autogenous Shrinkages)

INNINAFOUNITMARITBITLUARIBE NNNANFIETTNSHANLUUNINTGIUY (SM) Uag

- i 2 o 1 a ] | s
nsuauwuususdlugesdu (OM) lngnauitnaagludadudSunaeigg nuinmmesizeg

?&Luuﬁmaﬁﬁ'sathwsﬁmwm@f’;Lﬁuﬁﬁumwuanqwaa%LuuﬁLWﬁﬁ

Autogenous Shrinkage (x10%)

Autogenous Shrinkage (x10%)

AMUFUNUSVRIUS U808 UAINITUAR 21V ITLUUANES

2500

2000

1000

500

2500

2000

1500

single mixing w/c 0.4

r/; —_
—a T
o /4 : [ - + Fly ash 10%
- Fl)v’ ash 30%
-- Fly ash 50%
10 15 20 25 30 35

Age of Cement Paste(Days)

UM 4.6 uansnsUTeuLiey Autogenous Shrinkages Yosduusiwasiin W/C=0.4

INATINENULUY SM

Double mixing w/c 0.4

_ — Ak
— 4’/..-’.“7‘ el | P *——2
Fﬂf’i‘ji{c& -
7 n

= -m-Fly ash 0%
-+ Fly ash 10%

Fly ash 30%

~e-Fly ash 50%

10 15 20 25 30 35

Age of Cement Paste(Day)

UM 4.7 uamansSeuliisu Autogenous Shrinkages Y@aBuLFAWART W/C=0.4

INATHEULUY DM

35

40

40



single mixing w/c 0.6

3000
& 2500
=}
-
3
0 2000 S S o . o . . . .
[ -
B r—r
i Py = = = = = = — = =
£ 1500 i e . S
U‘l“ —.—FL)’ Ash = 0%
3
]
g 1000 —Fly Ash = 10%
1
©
- \ = 30%
£ 500 a~Fly ash = 30%
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INFLUENCE OF FLY ASH ON PROPERTIES OF CEMENT PASTE
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ABSTRACT : This research was a comparative of various properties, which are changed when cement paste is compared with
cement with pozzolanic material and cement without pozzolanic material. Both of them were examined after applying the double
mixing {(DM) methed. The study was conducled in order to determune the appropriate mix ratios. The experiments tested the
bleeding, workability, density, autogenous shrinkage and compressive strengths. Results of the study of the cement paste with
pozzolanic malerial mixed using the double mixing method revealed that the w/b ratio, quantily of fly ash that replaced cement, and
type of fly ash were (he important faclors in making positive changes in the properties of the cement paste using the DM method. For
example . the cement with the pozzolanic material reduce the bleeding of sement paste and fresh concrete, 1t also ncreased the

flusdity of the cement paste.

KEYWORDS : Double Mixing, Fly ash, Bleeding, Workability, Shrinkage
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ABSTRACT: The research involves the study on the propertics of cement paste and concrete from the new cement mixing procedure
called Double mixing method (DM). The process requires dividing the waler inta two portions and mixing both portions with cement in
sequence. The DM results are examined against those from the conventional Smgle mixing method (SM). This investigation consists of
the tests for bleeding, workability and compressive strength. 1o the case of cenent paste, it is found that DM can help alleviate the
bleeding and achieve higher Auidity, Furthermore, in the case of concrele specimens, the bleeding 15 alleviated and the compressive

strength becomes higher.
KEYWORDS : Double Mixing: Single mixing; Bleeding: Fluidity: Compressive strength
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9.1 NMSNAFDUNIAINISEUUI VDI UALWE

M13199 1.1 ANITBNNTRITLIURLNES (Bleeding : %)

Fly Ash 0% Fly Ash 10% Fly Ash 30% Fly Ash 50%
g SM DM | SM DM SM DM SM DM
0.4 5 2.5 0.5 0.25 049 | 025 | 125 | 097
0.6 2 1.5 9.5 6 9.75 6.5 10 6.65

9.2 NMIAFIUANNEINITAMNLA (Workability)

A15199 W.2.2 AmEIuisatunisivaresdiudinas (Second)

Fly Ash 0% Fly Ash 10% Fly Ash 30% Fly Ash 50%
e SM DM SM DM SM DM SM DM
0.4 9 8.85 8.1 5 o ¢ 2.65 255 4%
0.6 3.08 1.95 2.48 1.91 2. 16 1.88 1.91 1.73

9.3 ANTNAGDUNIAINITUANIVDITLUUG LWEST

o [ ) o ¢ ¢ / -6
A9 H.2. 3 AN TUARIVDITLLUALNESR (Autogenous Shrinkages : x10 )

Fly Ash 0% Fly Ash 10% Fly Ash 30% Fly Ash 50%
e SM DM SM DM SM DM SM DM
04 | 1667 | 1667 | 1667 | 1800 | 1800 | 1933 | 1933 | 2000
0.6 1667 | 1733 | 1733 | 1867 | 2067 | 2000 | 2467 | 3000

Ha.1




2.4 NMSNAFIUNIAINFINITO LUNITTULSIONVDIADUNT A

M990 1. 4 ANUEINITAIUNSSULSI8R (compression test : ksc)

210ksc 350ksc
Fly ash 0%
SM DM SM DM
7 Day 298.28 333.10 460.51 480.25
28 Day 381.26 407.98 508.50 529.06
Fly ash 210ksc 350ksc
10% SM DM SM DM
7 Day 264.04 309.02 419.46 440.03
28 Day 350.91 387.14 502.68 5P AS
Fly ash 210ksc 350ksc
30% SM DM SM DM
7 Day 222.11 294.41 334.21 369.04
28 Day 346.32 384.07 456.07 462.66
Fly ash 210ksc 350ksc
50% SM DM SM DM
7 Day 162.19 166.88 275323 281.48
28 Day 266.05 : 257.08 B8Y.55 405.69

W2




N.2. 5 NSNAFBUNIAINISATUNIUNITANNTIU

A597 1. 5 AnsFumunsAnnseu (Abrasion - )
210ksc 350ksc
Fly ash 0%
SM DM SM DM
7 Day 2.67 2.00 1.67 1.33
28 Day 2.33 1.67 1.33 1.00
Fly ash 210ksc 350ksc
10% SM DM SM DM
7 Day 3.67 3.00 233 165
28 Day 38 3.00 2.00 1.33
Fly ash 210ksc 350ksc
30% SM DM SM DM
i Déy 5.00 4.33 ©83 3.00
28 Day 4.67 2ok, 2.67 2'%3
Fly ash 210ksc 350ksc
50% SM DM SM DM
7 Day 11.00 9.67 7.67 4.00
28 Day 5.33 4.67 4.67 3.67

W3






