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Thesis Effects of Admixture on Autogenous Shrinkage of Prefabricated

Concrete
Student Miss. Kawarin Konkeaw
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Program Civil Engineering
Year 2009
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ABSTRACT

This research aimed to study effects of admixture on autogenous shrinkage of hardened
cement paste. In first part study effect on cement paste test workability, bleeding and autogenous
shrinkage. The admixture that use in this experiment is 1. Super plasticizers Naphthalene based 2.
Super plasticizers Polymer based 3. Accelerating Admixture 4. Retarding Admixture, there in various
ratios. The sample for test autogenous shrinkage was one takeoff from mold when age 8 hr curing by
temperature 40 degree and wrapped with plastic immediately after curing sample until age 1 day
Another one takeoff from mold when age 8 hr curing by temperature 40 degree and wrapped with
plastic immediately after curing sample until age 1 day. From the result of this experiment found that
cement paste and concrete which increasing amount of 1. Super plasticizers Naphthalene based 2.
Super plasticizers Polymer based 3. Accelerating Admixture, in sample bleeding and shrinkage also
increased.
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FrezinaN1IHARBouIN nazdefiivasesd1uliesninnisuad aullelinsaswani
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8. Carbonation M3nadLUHINanNfiseszninmaniiveulasen lealuena
o o oA o' =t 4 1 Y a = -t L4 =
fusagoy laason o ludwudisa denaldinanmsanvelSuasvesduananazinans
o = o : J " w : ) - o aa
1aA2 YT 1aveIn I HARIMIMUAYUBYAUYUABUYBINITINALYATYT Carbonation  taE

4 ¥
vuumsvesmsgaudonnudu Srlsingmissinsdeuianieunu wwinanisnadnios

' aan = J a J < 3’ @ ar ° v
8613157a111 501 Carbonation HiesziiaduiesunniiennududuinsaIN 50 %
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3.1 MIganuuuNIINAaD

3.1.1 MInAaeIF AT
L v .
msnaasslududuimsnyinaassdiguaniaaleginlasuunlaslives
- ar ' = a '—- ' o
Fuudmaaalet1ainaumsninauiny lasminaasssziinmsnlsouiouszninaduua

o 9 - a A =y a ar 1 = a
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uanaeiy TasmanaanazAnudiguaniaaieg uisldds
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1. finEAdasIMsomi
- o
2. anuansalums lvavesdwudmad

3. AINITNARIYOITUUANAA (Autogeneous Shrinkage)

3.1.2 MSNATBINBUNIA HAZHBIAS
MImsousetansnaass luduvesnsuniaazyasas siivannisnayly
ar - o s =l - cﬁ 9/ =S
Snuazifeaiu TaondsnnIdimsmiuTagand ldeenn13 Tasmsnaaesszfinmnis
Il . 3 [l . ¥
pariamannlaounas lilonaumswaiy luSinamaeiu wislddsi
o o d = - a " @ o = e, [ | ol -
L anuduruiveslSinaeamiinaunuansusulsunaniwesmuanndoull
ANMIAINTYUAIVOINOUNTA
@ @ d = a [] ar Y 1 a
2. ANUFURUTYRISIaMIRNTNEUINLANY AUAINITHAAIVDI (Autogeneous

o 4
Shrinkage) ¥94ADUNIA UATUDIATT

G s v
3.2 MN3ENIBENIlHIINIY
3.2.1 Yudnumlesauaua Ysziam 1
- ¢ o o A Y | A I ot -
Yusmuadeiauauanisimenldjuduualeiauauaniiguamaiy wen.15 Wi
ASTM C 150 inaavnnuTimniinnuinyeie auwnsaiulsldluSesnnuainaueves
= o =t = o ] o’: - a - 4 " o
punmududuaziinsussnjudnud lugaiiidunaa@niaiiada iweyasiloaiu
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i ' = a a
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[ " -’ Y a o = { o
2,000 ppm (auludn) Usmennsa a1 iy wSemsdunisou q luilSuanezin
1 ¥ 0 v
suanvaeasuniminlizilmioihianaundssssuman hithindoangusunie lsany
- A 1A - - @ e 1) = 9’: A& A ¥
gadmnssudelu dehiigunimaioaedimiminnldwaunounia e lnhaudalvina
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3.2.3 3R IUATUADUNIA
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=

wamswHauaounia ouldun Audesnienioa uaznie Wuiaguauasuniahii

o i

Psnasmndalszna 3 Tu 4 @ vesnounia gumnveslaswIdinnudnyao
pumniavesnounia asunian lilinasuiinadedidavesnsuniafisudniios mszuan
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s giueg laonia lilinfianuudwsananMdwuamad wasudmivnuasuniang
- ] 4
A2TTNUNINA BN, 566 3D ASTM C 33 Taslinnuazeln HYIANAZA HYNTI NUMY
-1 " ' Y ey ci = as - L] ar "o o ey ar
figilseaoudenauuaiimannpuaziidnyasAmey hivewdnnn uazhiilgasedy

Yudnma

3.2.4 MITHANNY

MIRTMNIINATTIN ASTM € 125 laldfiiowvesmsnauitni Wuaslag

- 4 - o a dq¥a ' ot - ¢ g
uonmiionnh YuFwud nsw uaziu dladuasludiunauvesnouniansouniaii i
' ¥ - o ar A o aray =) v ey ¥ '
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1 sziluvazidanalegnieudsdieguds msnaumuiinaovianly uandouldiude
MIAURTUINY
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Ty misoiilgmsiniminolulszmaing
1. msamihesiann (Super plasticizers Naphthalene based)
2. ﬁTiﬁﬂlf‘lE)Ei‘Nn‘lﬂ (Super plasticizers Polymer based)
3. @15159N15ADAIVDINOUNIA (Accelerating Admixture) Uszian A &F

4. @MINUNMINBAIVBINDUNIA (Retarding Admixture) 1/52100 B &D
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MIAUUUNFTIVY
3.1 MIDAVUMINADDY

3.1.1 MINARBIBINUAINTA
n’: 9/ o = wa 1 a a
minaasdlududuiimsfinuimaassiiquaniaanginlasunlaalilves
- o o o ' 4; =1 a o = 1 - Cd
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2. anuansnlums Imaveadwuaman

3. AINIHARIVEIFIUAINAA (Autogeneous Shrinkage)

3.1.2 MINAALINGOUNIA HAZHBIAS
MsmIsuaIeganInaass ludiuvesnsuniauazuesmy sxlinanmswanlu
dnvaizioatuTaondannldimsmiuiagauilldeenuuyl? Tasmsnaaesszfnuis
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2. anuduiusvesSinumswiinauiudaiy Aumn1sHARIYe4 (Autogencous

Shrinkage) YBIADUNTA LIAZUDSANT

3.2 MmaasuuagaluauIdY

d d d
3.2.1 Yudmuadesauaua Yszian 1
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1. @135aA11961917N (Super plasticizers Naphthalene based)

7150A11981900 (Super plasticizers Polymer based)

o B

H13159N15NOAIVOIABUNITA (Accelerating Admixture) UZIAN A &F

4. MIHUNMINOAIVOINOUNTA (Retarding Admixture) U51AN B &D
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3.3 ginsalnlinaaey

A - ¢ d
3.3.1 INIOINTUBHNUAINAA
= - 4
SN ANTUAINAS (Cement mortars) 331/5znoude Tunay nlone nToa

naududaouemesInih 1 ola via 1/6 HP qaingil 50 easivaFua 220 Taavi 1.67 uewi

]‘l]ﬁ 3.1 IN399HaN Cement Paste

31 3.2 InFesnanneunin



15

3.3.2 HUUHADABEINATDY

nuundenldndensuniadietna uuuunanNATEIM ASTM C450 Hanyazily

JAmaouiuduuna 100 X 100 X 300 uw.

wuunden dudedmudnadaedia iunuumdemasgiu Jis A 1129 Hanwuziily

il AmAouruuua 40 x 40 x 160 1.

g1 3.3 muundenlivdedniudman

3.3.3 inJeamingamgiihlumslianuieuunaeunin

ool FY ' A4 4 ) o
inFeaiugungiihlumaivaeuniaduasesildiiuanuiouldinlums i

L
anudeulumstiunounia sunsnlfuguugii 1&daud 30-120 esruraidve



UM 3.4 nTeamingamaiillumsuneunin

31 3.5 InFea¥nimiin
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dalnnomanan mazsouindmaniziy

3.4 MIANHUMINATDU

3.4.1. MIMURUNINATOUFIHUAINTA

Gauge
Gauge plug

CEMENT PASTE

gﬂ‘ﬁ 3.6 iInFeaden v lumsina Autogenous Shrinkage

° . o ar d ¢ - ar
RININATOLINEHIVUIANTVIIEA AT HAR IVOIFIMUANAA NQuHTA1AY Tag

nan TUIDUYUIA 40 x 40 x 160 Y. MUNIATTIU JIS A 1129

Ei [ e; =t o 4
M31an 3.1 uaasaunaun 19 luninaassFuamed

Cement Paste

W/C 0.4 0.5 0.6
Yu (niu) 1,500 1,500 1,500
Wh (n51) 600 750 900
arswaiy (n) | 00| 15| 45|75 00| 15|45|75] 00 1.5] 4575

° = - 9/ - | o 4 - - 9 ' o
1. wimsssunuui ldvdedmudmad TasiiunumanyuiadurIuguon1s 6 v,
¥ } 4 P i
tud I luileFuudinad 15 = 5 Uy, MINUVUNAD
o [ " ' o :: "
2. imsdaszezniamolusznhanumaniiaesd ey unae

3. Mmsvae luuuuAI0e1e

104506
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° '3 a at 14 : u’ a o’ 1A oA
3.1 mmsaaslfnanfudiuud ¥ tazasami lasdTnanihredwuai
[ ¥
W/c (33910 0.4, 0.5 1A 0.6 HAUA15aAY (Super plasticizers Naphthalene based) 0%, 0.10
%, 0.30 %, 0.50 % MUAIAY
o ° = =) o o’ o’ - o’ - | sl
3.2 mmsAnalSna)udmuud ¥ vazmsaai lasdTnanhaeduuan
W/c 153910 0.4, 0.5 a2 0.6 HAUAT a1 (Super plasticizers Polymer based) 0%, 0.10 %, 0.30
%, 0.50 % AUAIAY
° ° a - o : : - o’ (- | ol
3.3 MmsdannalSnafudiwud 1 tazasaai laedSinanhasdmuuan
W/e 135910 0.4, 0.5 1AL 0.6 A15139N1INOAIVDINOUNIA (Accelerating Admixture) 0%, 0.10
%, 0.30 %, 0.50 % AN
o o = =] o : o’ - o’ - | el
3.4 MmmsAananlSina)uduud ¥ vazmsaai lasdTnanhaedmuai
W/e 131970 0.4, 0.5 1Az 0.6, A1INUIINTABAIVOIABUNIA (Retarding Admixture) 0%, 0.10
%, 0.30 %, 0.50 % AUAIRAY
4. Mmsunzuvesnndsnnnamadalszana 8 11w udnhimsadudmad
A0819
° oA - - - o - o o
5. MinmsUuiigumgil 40 ssrusaFed, 60 earmuraIFa uNTERIABUFLUAINAA
" Ed
21¢ATY 24 2 i ndanminiimsianimsnaa

6. UuTaovenanadn uaziimsIanINMINARYeIFINUAINAAAI8619 IUBIYATY 28

o ' s - o o
qasi 1¥lumsmmmsnadivesdmudinad

_ AX, - AX,
Shrinkage = —°—L @1
LO
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M i M ‘
UM 3.7 dnwazunumaniaudnanluieuuy

v v
710 3.8 EmsTaszezresznhanuminiisaesdng
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31N 3.10 IEmsTanendlenna

3.4.2 mImalegaunel¥naaeumaen M iva

1 iamsfnafnanuduud 1h tarmsaaih TaouSinanhdedundd wi Sy
910 0.4, 0.5 uaz 0.6 leﬁ‘liame (Super plasticizers Naphthalene based) 0%, 0.10 %, 0.30
%, 0.50 % MNAIAY

2. MmsannulSnaudud v narasamih Taoysmnanide s wie Gy
210 0.4, 0.5 uag 0.6 WY nmsamﬂ (Super plasticizers Polymer based) 0%, 0.10 %, 0.30 %,

0.50 % AINAIAY
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3. shmsinnefnanudud 1 wazmsamir Taoysuanihde Fundd wie G
910 0.4, 0.5 AL 0.6 A1TITINITNOAIVOINDUNIA (Accelerating Admixture) 0%, 0.10 %, 0.30
%, 0.50 % AUAIAY

4. mssnnulFunaudiuud i nazasami TnodSinanidedundi we Sy
910 0.4, 0.5 1A 0.6, AITHUWMINOAIVOIABUNGA (Retarding Admixture) 0%, 0.10 %,
0.30 %, 0.50 % MUAIAY

5. wnmsnayTaondesnauFudmadmInudmadainsde Tasiladarensaeld

- o o v = o o' o L. .
wiaszAuiideans imsdasoFuuamad I Inauazdunaniuiingasinisina amgy

84 mm.

69.5 mm. 385 mm. 385 mm.

385 mm.
640 mm.

16 mm.

711 3.1 urasgUnsinsmAaes (JSCE-F531-1993)
3.4.3 MIMAI0EAND ¥ NATaUMIA MBI

i d ¥ v "
1. mmsannadlFnanfudiuud 1 TasdSinanihdeduudi wie 33910 0.4, 0.5
t
uag 0.6 HauaITaAul (Super plasticizers Naphthalene based) 0%, 0.10 %, 0.30 %, 0.50 %
MuaAy
o o - - 4 : - o’ = | P a
2. msanalsnayuduud 1 TasdTnanhdeduudn we 131910 04, 0.5
1
uaz 0.6 Waua1IaAu) (Super plasticizers Polymer based) 0%, 0.10 %, 0.30 %, 0.50 %
MUY
o o - -t o o’ a : | - | o’ a
3. MmsdinnadTinanfudnua 1 Tasdsuanihmedwuan we 153910 0.4, 0.5
1ay 0.6 A15159N1TNOAIVDINBUNTA (Accelerating Admixture) 0%, 0.10 %, 0.30 %, 0.50 %

MUAIAY
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[] ] = = o : - : T A fa -
4. Mmsmulsnanjudiuud 1 TasdSnenihdedmuan we 15390 0.4, 0.5

1AL 0.6, MITNUIINITNBAIVDINOUNITA (Retarding Admixture) 0%, 0.10 %, 0.30 %, 0.50 %

G
& a ¢ 2 Y A A ¢ o ¢
5. MM sHaudFuAnaa lag lensoanay INTUMFUANAAaIgnIeins

NAADY DIUMDATINITIHNU

¢ SPICEMENT
-I !__1./__.

WT.

:

Ve

310 3.12 uansgunsaiminaaes daasimaibni

3.4.4 Yumeumstiudeya
LimsAnusurudeyannilenimangud sinmisdeandszme Inorinug

NASFINMSHBad1e (ASTM, ISCE) Yeyaninienais msfeuiineados

2. msdamiagau uazginsaiminaaey

3. iamsfnumaassludnvesFundingd tazaeunia musasdunauinims
ponuuy'ld Inumiﬁnmmmsnﬂaauqmmﬁﬁwhmﬁqi’;

i ¥
3.1 MINAABUMIOATINTENY (Bleeding)

Glass Measuring Cylinder ¢ SPICEMENT
| = ! ol l’ !_[‘

o il

JUN 3.13 uaAaiI8e 1IN SIUAIN SIEN (Bleeding)
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=

3.2 MINAABITAAINITIEING (Bleeding) NAAMUUTABNITNAADIIZRINITHAN
- o do - o é . . = s o '
Fuamaaniotmuinimuald @uaised 3.2) nmivihinsmInudmaadlediaaly

& F _ & an -
YANATBUNITITU (Bleeding)  F9UTuasFudmadn 1dlunisnaaesilszuiu 400
v v [
fiadans Mk Scale  MiiA1waziBoamMIny 1 Tadiuas AANAINIEUBNYDIYA
v v
nagey Tasfmuamguisgimuuvesduudmadniedis nimiviinsuviuganacoy 13
¥ ¥

udnimsvatiufindnn 30 WA wANFwuAmaadIeg T ngAM ST nIBITETIA
il edraden 46 ¥ Tue Kamstiudinar Tasaimsigmiie 1deziir ldduaam

WofiFud N3 Bleeding AdAUNI3919819

V,-V
Bleeding [%] = ‘V—’xloo

-t P /e 2
Ve= ﬂ'nnqwawmumwﬂﬂﬂﬂsmm 400 wa.

i ¥
- o o L] o L)

V, = ANUPINTEAUAINIVOIAIDINNATOY

v, = anugeiiszduiivesdumdinad

33 mInaasamanuansnlumsiva lunisnageuns Inavesduudimas
#29679 9NN INATOUAMNIATIIU JSCE-F531-1993 Tasmsnaaouaziinmsnaudua
o o [ o 1 o’ - | o @ 1 o ¥ o = o o o oA
maaaednludandinnihdedudmudadiuindimuall MmsmFwuamaaaleinai
o o d P 0 [l = ' o
naruadvasluginsainadevrwiduned Taviinsladeuilauinudiuaisvesglnsel
Y = o as [ ' - o o e ] U ¥
naaoy IWaiin iimstunawarims lvaruvesduamaanuindlareuiladiuarlv
Fuuamaaaledn naduginsainaaevededasy himsaiuiinardnsinis Inaniu
o = o o o " " A ]
ginssinageuMIAIIMVBITUAMAARI0613 Taa 17 Idezeglugiveanalvesnisina
YOITWUANTARIDG (FuH)

3.4 MINAABINIHAR IUFUUANAAMNIIATFIU IS A 1129 MINAABINLHING

o o & @ o
naaouian1snad? luFwuAInas (Autogenous Shrinkage) Fuilunisianisnadaniouen
voaduamaaald1a ulamanasgiu JIS A 1129 “Test method for length change of

mortar and concrete”
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d
3.4.5 MINARLIABUNIA, NBTMS

M3wsoualIntnInaassludivvesneunia, uesms szlivanmsnaylu

danpauziAeanu Taonaann ldimsniuiagaui ldeenuun1d

13191 3.2 uaasaunaui ¥ lunisnaanuesal

Cement mortar

W/C 0.4 0.5 0.6
Yu (ni) 2,000 2,000 2,000
ih (ny) 800 1,000 1,200
N30 (NFN) 3,500 3,500 3,500
aswauiy (n$u) | 0.0 | 2.0 | 6.0 [100] 00 | 20 | 6.0 | 100 0.0 | 20 | 6.0 | 100

13197 3.3 uaasdunaun 1¥lunisnaassnounia

Concrete
w/C 0.4 0.5 0.6
Yu (1) 2,200 2,200 2,200
Wh (n3u) 880 1,100 1,320
N30 (NFY) 4,700 4,700 4,700
AU (N5Y) 6,200 6,200 6,200
asweriity (n3) [ 0.0 | 22 | 6.6 [ 11.0] 00 [ 22 | 66 | 110 0.0 [ 22 | 6.6 | 110

1. iimsdnaenlfinenfuduud nee i h TaoufinanideSuudi we Guan
0.4, 0.5 uaz 0.6 HAUAS ‘ﬁﬂﬁ'1 (Super plasticizers Naphthalene based) 0%, 0.10 %, 0.30 %, 0.50
% MU AU

2. dnsAnadTinauduud nee fu1h TesdSineniedwudi we duan
0.4, 0.5 uaz 0.6 mrumsamiy‘i (Super plasticizers Polymer based) 0%, 0.10 %, 0.30 %, 0.50 %

CRLRL
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3. mmsAnnuliuuuduud n3w vih Taoinaniweduudi wie Guan
0.4, 0.5 1A 0.6 HANAITITINTADAIVOINOUNTA (Accelerating Admixture) 0%, 0.10 %, 0.30
%, 0.50 % MUAIAY
4. mssnulFunafuduud v TasdSunaniidedundi wie 3un 0.4, 0.5
1aL 0.6, HANAITHUIINITNDAIVDINDUNIA (Retarding Admixture) 0%, 0.10 %, 0.30 %,
0.50 % AUAIAY
5. MmsSaszeriamelusgnhaunuminisaesthavesumads
6. MimsnauTaoinsonaunsunIAMUMABNNIARULLMAB YA 100 x 100 X
300 uu.
7. ifeneuninegasy 1 fu Sammanadasudu uazihinmsiuTasveuneunia
0619 AuNaIAAN

8. IAAIMINAAIYEY ABUNTA, NBTAIS IUBIGATY 28 TU



uNM 4

Nﬁf’ﬂiﬂﬂﬁﬂﬂ!!ﬁzﬂ‘l‘ﬁ!ﬂ‘ﬂzﬁﬂﬁ

4.1 AnHANIENUVRITUAINAR HeIMT nazneuRITHENESIRTIHTIM
4.1.1 MInaaeummMennm3 lnavesdnmdinan
fimsnaneudledundmadaumsamiedran veatanesxiia e
(Super plasticizers Polymer based), (Super plasticizers Naphthalene based) TulSunuasiad

o 1

" t ) "
HAUANLALASATIAINNADFIUANANAY 9INNNABDINY AU FUTAVDIFIUAINAAN
ulasulildadl

s d :
1. MM lvavesFmuAmadnaNa3aA1 Super plasticizers

Naphthalene
8 B == SH 4 ET.
7 -F — —
= gk U o
o
2 s — —
P :
v = RS
£ 3
= 2 i
1
0 —
Non - Super S-N 0.10% S-N0.30% S-N 0.50%
& w/c0.4 7.23 36 34 31
o w/c0.5 2.42 2.37 2.27 2.15
(Hw/c0.6 1.9 1.93 1.87 1.86

31U 4.1 navluaasnnud iU sz Nedn M3 Inafunawesdudmaninanas

(Super plasticizers Naphthalene based)
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2. MEAIINMT InavesdiuudnaANaNa1Tantil  (Super plasticizers

Polymer based)

Time flow [sec]
O = N W b N O Y 0

Non-Super | S 0.10% 5-P0.30% S-P 0.50%
Hw/c0.4 7.23 | 32 3 2.8
Bw/c0.5 242 231 217 213
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v & 3 4
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3. MI9NIINIT IHAVEITINUAINAANEN A 1313INIINBAIVBIABUNIA

(Accelerating Admixture)

Time flow [sec]
O =R N W B WO J
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4. MOATINS IHAVBIF INUANAANAN D 1THUIINIINOAIVOIADUNIA

(Retarding Admixture)

Time flow [sec]
O = N W b N O N

/®W/C0.40|
| W/C0.50 2.42
'EW/C0.60

| Retard 0.10%

3.8
24
14
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3.2
14
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1w - 2 o d d ot
1. AOATINM TN HIVOIVINHAINTANTHATITAAU (Super plasticizers

Naphthalene based), @152 (Super plasticizers Polymer based)

y = -0.020x? + 0.477x- 0.415

25 —4—Non - Super R?=0.991 , =
i —&—5-N 0.10% n
2 | =—#—5-N0.30% -
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—e5-P 0.10 %
16 1. —@=0POI0% AT SN el =0

S-P 0.50 % = -0.004x2 + 0.192x- 0.159
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2. AOATIMIBUNVOITINUANAANAN A 15139N1INOAIVBINBUNIA

(Accelerating Admixture)
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3. MEATIM IV ITIHUAINTANAN T1THHIINIINOAIVBIABUNTA

(Retarding Admixture)
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(Super plasticizers Polymer based)
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~—Naphthalene 0.30%
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800 -
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11ngulit 4.29-4.31 agldanmanadivesFmudimad laosay (Super plasticizers
Naphthalene based) Uiy a1 ivdogungid 40 esrmuvaFoalurisdu nns o
UAAIBATIAIUIEHINNAWMAZMINAAIVOITIWUAINAA TUFa 1 - 15 Tu naunzuyy
snsImsnadaneudiaga dnuazveansnisanmanadivesdundmanaziinuiuiy
AMUBATIAIUVDI (Super plasticizers Naphthalene based) finmuiunazsasdumvam
vosFmudinad Tqe WolousuFundinadn'lildnan (Super plasticizers Naphthalene

A = O’ 1 J o o J
based) toUTmanihreFuagaiusanminadigeiunudie
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8

——W/C 0.6 Admixture 0%

—8—Acc 0.10% _r_————‘

8888 ¥ 8

Autogenous Shrinkage {x10-6)

0 5 10 15 20 25 30
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49

ningUlil 432434 agqUdasinianadivesFudinad Taonay (Accelerating
Admixture) TuFumaeniudlroguugii 40 ssruraFoalugisdu vinnsuaas
SATIAIUTTNINNA WAL MINARIVOITUUANAA 1UH 1 - 15 TU HAWNLUVVEATING
nadfoud1age dnuazueansEnsimsnadivesdudmadezdauiuiy ar
9R318IUVUOY (Accelerating Admixture) finauiunazsasdmsvadivesdudinad
fige deivuiuFandnadi 1 18nay (Accelerating Admixture) iiieyFnaiidedumsd

£ o -1
qqwaﬂﬂmmnmqwumnﬁm

o d
5. ﬂl'lﬂ'l'ﬂ‘iﬂﬂ'ﬂlﬂ\'lalﬂudlﬂﬂﬂﬂﬂ'ﬂ H]T“‘i?iﬂ11f{0ﬁ’?ﬂaﬂﬂﬂuﬂ%ﬂ

(Retarding Admixture)

'J'JUI

—=W/C0.70 Admixture 0%
~#—RETAR 0.10%
820 —a—RETAR 0.30%
—=—MLCTAR 0.50%

730

520

Autogenous Shrinkage{x10-5)

320
‘r
20 |
\

120 |

C 5 10 15 20 25 30
Age(days)

31N 4.35 naluaasn Nu@niussrneanMInad A W/IC  0.40 Taswas (Retarding

Admixture) THiSanamsqundiegamagil 40 esmuradoaluyady
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1000 T \W/c 0.5 Admixture 0%
—=—RETAR 0.10%
900 | ——RETAR0.30%
. ~~—RETAR 0.50%
800 f
g 70
g 600 I
|
g 400 1
< 300 l
200
\
100 |
\
0 5 10 15 20 25 30

Age{days)

31 436 nnluannNUFNRUTIZH BN IMINANI T W/C  0.50 TaeNay (Retarding

Admixture) TuilSanamequndlegamgil 40 ssmradaaluydu
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——RETAR 0.50%
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E 600
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§ 400
< 300
200
109
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30 4.37 nluansnnudniussendnednimsnada A W/C - 0.60 Taemau (Retarding

Admixture) TudSinamaqundiegamgil 40 esmusaidualuy i
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ningilit 435437 agUdasimsuadavesFudimad laonay (Retarding
Admixture) TulSaidatudroguugii 40 esuraidoalugiedu  vnnsudaq
8ATAINITNINNAMATMINARIVOITUUANAA TUF 1 - 15 U ndnzuuudasINg
nafanoud1age dnvazveansnEasnsnadivesFuudmadezdauiuiu ary
$n3187U09 (Retarding Admixture) fINaAuRNIAzSATI@IUNMIHAG VO T IUAIWAE 1
g0 efoufuundinadihildnay [Retarding Admixture) tiieviuaniediumd

F .y
IUBATINMINAGIZITUMNAIY
4.2.2 mMMsnafvesdniuAmaniundIsgumgil 60 ssnuvariealuyady

1. AR NUTUWHT TN 1900 IAIMIRAN IV ITINUAINTANTHAS

aAY1 (Super plasticizers Polymer based)

A ~—+—W/C0.40 Admixture 0%

~—&—Polymer 0.10%
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800
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4.3.4 ANUTURUS TN NIBATINMINAR N Iaunas (Super plasticizers Polymer

based) Tui/3snamaquadegamgil 60 esrvadaaluy iy
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1100 __=—@—Polymer 0.10%
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UM 439 navluaaIn nudNUEsTH A NMIMARI A W/IC  0.50 Taona (Super
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200 -
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31 4.40 navlsansn @S szndanMINAfI T W/C  0.60 Tnemas (Super

plasticizers Polymer based)lu3mnaumaqundisgamgil 60 esnuvadoaluyredu
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11n31N 4.38-4.40 #3U0ATINMIHARIVEITINUAIWAA IABNEY (Super plasticizers
Polymer based) luiFuaaegindiogungii 60 sarusaidoalugedu annsmuaas
BRI IUTENINNAWALNINARIVOIFIMUAINEA TUFN 1 - 15 Tu ndwnzuyudasims

o 1 o o o - o 4 - a J

¥AAIABUL1NgY AnYUZYeInTINEATINITHARIveIFIUAM ARz lA uRNAY Ay
893199UYBY (Super plasticizers Polymer based)HANMINNUAZOATITIUNITHARIVD
~ o o = A a o - 4 sl 1 .. A
Fuuaiwaa 1 Womounudmuamadn 11 1dnau (Super plasticizers Polymer based)iiio

- : - | a 3 g o J
YsmnanhaeFwudgeiudnsimsnadigaiuaiudie

BATINITNARIVOITINUAIN A lABNEY (Super plasticizers Polymer based) 1415110
AN UudIogunYil 60 oarwaiFed luredy IA1dnsINIMAAIZINT AT INITHAAIVES
FuuAnaa laonaw (Super plasticizers Polymer based) IS G‘I‘I\I"]ﬁﬂﬁ”lﬂqmﬂqﬁ 40

- ' 1
DIAUBALTOH 1UFIIAY

2. ANUTUNUBITHI1TANMINARIVITINUAINAANTNTITAAYY  (Super

plasticizers Naphthalene based)

1100 ——W/C0.40 Admixture 0%

1000 ~——Naphthalene 0.10%
—a— Naphthalene 0.30%
900 ==—Naphthaiene 0.50% ,—
800

Autogenous Shrinkage(x10-6)
g 8

0 5 10 15 20 25 30
Age(days)

3N 4.41 avluaasnnud@niussznsdanmmada A W/ 0.40 Taswas (Super
plasticizers Naphthalene based) Tuil3snassquudisgamail 60 essmuvaiva

Tuyadu



g

~—+—W/C0.5 Admixture 0%
__=#—Naphthalene0.10%
—a—Naphthalene 0.30%
=+==Naphthalenc 0.50% - —

8

-

Autogenous Shrinkage(x10-6)
§ 8888 8 8

g 8

8

0 5 10 15 20 25 30
Age(days)

311 4.42 nanluaasnnud@niussznnedanmanada 1 W/C  0.50 Taawas (Super

plasticizers Naphthalene based) lui/3snamsquudlogaimgil 60 esnuvaidua

]
Turaadu
1100 = =
—— W /C0.6 Admixture 0%
1000 —f—Naphthalenc 0.10% e
—a— Naphthalene 0.30%
900 - == Naphthalene 0.50%

Autogenous Shrinkage(x10-6)
g 8

0 L 10 15 20 25 30
Age(days)

U1 4.43 nanluaasnnud@iniusszninednnmmad 1 W/C  0.60 Tauwaw (Super
plasticizers Naphthalene based) Tui/3anassqundiegamail 60 esmuvadoa

Tuvaadu

1IN 4.41-4.43 agldasimsvadvesFuudinad laonay (Super plasticizers
Naphthalene based) Tui/5umaqindregungil 60 semuraiFoaluyaedu vnna

HAAIDATIAIUTEN NI MALNITHAAIVOITIUMNAS TUTI 1 - 15 TU HawnzuYY
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[Y] [V 9 [ [ o = o o a1 - J
dasnsnadIneud1ege dnvuzveansmdasimisnaiivesFuamadezinunuiy
AUBATIAIUVDI (Super plasticizers Naphthalene based) NHAUNULAZOATIAIUNITHAAD
P A o o a1y e

vouFmuAMad Nga eouiuFuudmadn la'ldway (Super plasticizers Naphthalene

A ) : |- | o J o a ;
based) 19T RNAOFIIUATIVUEATINITHAAIGIVUAIWAIY

VINHANIINATBUBATINITHAAIVOIFIUUAINTA lAUNAY (Super  plasticizers
Naphthalene based) Tui3uaa1anindroqungil 60 saruvaidoaluyiedu fininisma
#2931 FIWUANAANWAY (Super plasticizers Naphthalene based) TuiFuiuaaiuAw

gl 40 oaruwarioe lugaadu

1 d d 1
3.ﬂ]ﬂ11ﬂﬂﬁ'31l04‘§lﬂ“ﬂl“ aANad U'I'JI‘«Nﬂ'Iiﬂ'B F.II']QI emaun"iﬂ (Accelerating

Admixture)

Autogenous Shrinkage(x10-6)

Age(days)

UM 4.44 psluaasnnud@niussznnedanmanada i WiC - 0.40 Taonay

(Accelerating Admixture) TuUSanawsqundegamgil 60 esrvatoaluyedu
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—+—W/C 0.5 Admixture 0%
—8—Acc 0.10%
—w—hcc 0.30%
e Acc 0.50%

Autogenous Shrinkage (x10-6)

Agcldays)

g1 4.45 nnvluansnnuRUEIzHBATIMIRAN A W/C  0.50 Taana

(Accelerating Admixture) Tuil3anamaquadegamagii 60 esruvardaaluy iy
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(Accelerating Admixture) lud3anamaqundlsgamgil 60 esrmsaFoaluyrady
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1INgUT 4.44-4.46  aU0RTINITHARIVOITINUAINAA TAUNTY (Accelerating

Admixture) Tu1Fu1ad1991iud0qungil 60 esrusaiFoaluyedu  vinnsmuaas

SATIAIUTEHINIAWAZMINAAIVOIFUAINAA TUF 1 - 15 TU HAWAZUUVEATING

o 1 E (g o o =] (4 o o a J
HAAINDUYIIGY ANHULVBINIINOATINITHAAIVDITIUUAINTAVSUAUNUIY Ay

as ' H _ i a o ' [ o
DATIAIUUDI (Accelerating Admixture) ﬁﬂﬁlllﬂﬂ(lﬂzﬂﬂi'lﬂ'luﬂ']iﬂﬁﬂ')'l]il\‘lqﬂﬂumﬂﬂﬁ

A o ig . = & a u’ 1
fige WedvuiuFuudmadn 1i'ldnay (Accelerating Admixture iaUTuaniwoduud

£ o o &
qwuam1mmﬂmqwumuﬁw

INNANIINATBUBATIMINARIVOIFINUAINTA IAUNAN (Accelerating Admixture)

TulSinaaeindrsgungil 60 esrusaidvaluyiedu laimsvadigandt Fwudmad

AWar (Accelerating Admixture) TuiSinaang tudrogungil 40 sersaiFoalusiedu

4. MMINAMVBITINUAINTANTYN A13HUIININGAIVBIABUNIA  (Retarding

Admixture)

700
609
509
402

300

Autogenous Shrinkage(x10-6)

200
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—+—W/C 0.90 Admirture 0%
~#—RETAR 0.10%
——RETAR 0.30%
~——RETAR 0.50%
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3N 4.47 anluaasnnudiussznidanmmada i W 0.50 Taewan

(Retarding Admixture) Tui/3anamaqundegamigil 60 esruvardoaluysdu
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—t—W/C 0.5 Admixture 0%
—a—RETAR 0.10%

Autogenous Shrinkage{x10-5)

0 5 1c 15 20 25 30
Age(days)

711 4.48 naluaasanad@iusssnndanmanada 1 WC 050 laawaw

(Retarding Admixture) Tui3mnamsquudlsgamaii 60 esrivasoaluy3aiuy

—+—W/[C 0.6 Admixture 0%

Autogenous Shrinkage(x10-6)

JUN 4.49 anvluaasanuEWUS T NBANMINARI | W/IC  0.50 Taemay

(Retarding Admixture) Tui/3anamaqundogamail 60 esruvarsaaluy i

NIl 447-449  a3UdRsINITMARIVEITINUAINAA TAUNAY (Retarding
Admixture) TulSuaa e iudreguugll 60 ssruaaidoalugiedu  snnsuaas

s [ " s o o (] o o [
ﬂﬂi1ﬂ')ﬂi$ﬁ‘]1ﬂl’m1uﬁxﬂ'liHﬂﬂ’]ﬂlBi“TﬂlJ‘l«lﬂlWﬁﬂ U924 1 - 15 U HAWNZUVVBATING
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1NN 4.50-4.52 agUlensInInadIveaneunIn InuNay (Super plasticizers
Polymer based) 1WA 199 91005 1UaaIdns18IUTZHINNAMALNITHARIVOL
aounia Tuse 1 - 15 Tu ndwnzunuudasiniswadlnoud g dnvazveansMons

o -t R ) o ' s o
MINAAIVDINOUNT A VLA UNUYY AIWOATIAIUVYDI (Super plasticizers Polymer based) 1
waumunazdasdIuMsnadIveIneunialige iWeisuduFwudmaan lildway

o ' A - : [ | o 41 o [ J

(Super plasticizers Polymer based) uazmaﬂiummnwmumqwuaﬂﬂmsnnmqwu
MuA

VINHANIINATBUBATINITHAAIVOINBUNIA IAUNE (Super plasticizers Polymer
based) TH1F1uA199 TAININARIFINTI ABUNTATNWAL (Super plasticizers Naphthalene
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4.3.2 anuduiusiznaeanmInaivensunin Inunan (Super plasticizers

Naphthalene based) Tl 19

400 | —+—Naphthalene wjc0.4ad0.5%

—#—Naphthalene w/c 0.4 ad 0.3%
300 —i—Naphthalene wjc0.4ad01%
——Naphthalene w/c 0.4 ad 0.0

100 -

Autogenious Shrinkage {x10- 6)
o
=
|
| |
o
| \ -

- i -l § N — 1 S . - S -

1 3587 91011817 BABSND
Age  Day)
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(Super plasticizers Naphthalene based) Tu1/33nasing
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5
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mnz'dir’i 4.53-455 ajUdnsnisnanlvesnounialaunan (Super plasticizers
Naphthalene based) 111T116A199 91nn5 MUEAITAIITIUTENINNAMATNIINAAIVEY
aounia Ture 1 - 15 Tu ndanzuuudasinmsvadineud g dnyazveans e
MInaRIveIneunIa sxiA ALY Musasdnues (Super plasticizers Naphthalene
based) NaINUIAZSATIF NI HARIvEIROUNTATY ioimoufuFmudnadiilild
WY (Super plasticizers Naphthalene based) nazilofinaniwedund qqaﬁy UBATINTHAND

2
FayuMWAIY

4.3.3 ANUFUNUS IZHINBATINIHAMIVBINOUNIA TABMEN (Retarder) TulTanm
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44 nareaevlasaaandndiundeganssAuUUTeINs1A SCANNING
ELECTRON MICROSCOPE (SEM)

msasnvaenlassadandndrondesganssminuudensin SCANNING
4 - - { ) nd‘
ELECTRON MICROSCOPE (SEM) iWafnymganssuvesdimuaimana inlugungiin

HANANNY 1ag nauasHaumy lulsunaenu

51 459 wanslnssaandndnndmadiiondes SEM ifdavens 60 1M W/C 0.40 Tag

HEH @1313971378A0.05 % UNNQaImgH 40 esrraiiealuy iy

7N 4.60 waaslassadrandndniunmaddlendes SEM Niidsvens 100 i1 W/C 0.40 Tag

WA E1313IN1INBA0.05 % UNTIQUNI 40 BIruraIvealuy Iy
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5\ . B
o S
e e 5 o
R 0A b

3.6mm x1.00k SE(L) 7/

1]
o

3U 4.61 uanddnssaandndmudimaddlondes SEM nmasvens 1000 v W/C 0.40

Taowan a13133M318720.05 % UNNQuMgH 40 saruwabaaluy iy

JiN 462 nanslassaHandndiunmaddlondes SEM ndasvens 60 i W/C 0.50 Tag

WO A3139N1TNBA0.05 % UNTIQaIngil 60 esruraaaluyadu



67

v 13.9mm x100 SE(

U 4.63 naaslassadandndniuimaddiondes SEM imdsvens 100 1 W/C 0.50 Tag

WA ENS139INIINA0.05 % UNNQUHAN 60 A saIFualuy19iu

JUi 4.64 wanalassadremdndmudimaddlondes SEM fimasvens 1000 i W/C 0.50

Taaman a15159713518720.05 % UnNguwgl 60 ssrusaioaluyraiy
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g 4.65 uaaslassadandndmudimaddiondes SEM fimidavens 60 i W/C 0.60 Tag

Way EN313IMINeN0.05 % UNNQUHAN 40 oarrarealuy 19du

500um

qUN 4.66 nanalassarandnduiunimaddlendes SEM ifasvene 100 i W/C 0.60 Tag

HEH A15139N1INBA0.05 % UNTIQAINQI 40 AT ava Y 1IAY



311 4. 67 vanslnssaamdndunmaddiendes SEM Nidsvens 1000 v W/C 0.60 Tae

HAH E13139M13NA10.05 % UNNIQUHAN 40 s saivealuy19du

U1 4. 68 uaaslnssadrmdndmudimaddiondes SEM fimdavens 60 tn W/C 0.40 Tag

WA a13HUININGAD0.05 % UnNQaingil 40 esriraboaluyredy
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71 4. 69 uanslnssadremdndmudimaddlondes SEM Nfasuens 100 1 W/C 0.40 Tag

WA ESHHIININBAD0.05 % UNTIQUNYH 40 oerravaaluy 1Ay

311 4. 70 uanslassanawandununmaddlundes SEM Nidsueny 1000 1 W/C 0.40 Tao

WE ANIHUIINTNBAD0.05 % UnNQamgil 40 esruraboaluyredy
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UM 4. 71 nanslassaendndnunimaddiondes SEM Nifasvens 1000 1 W/C 0.50 Tag

HEM EINUIMINBAI0.05 % UnTigangil 40 esrvabaaluy i

311 4. 72 namsTassahandnduudinaddrendes SEM fifidsvens 200 wh w/c 0.50 Tag

WEH T1IHUININA20.05 % 'l.IN'I'IQﬂl‘HQN 40 paratyoaluy19diu
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31 4. 73 sanalassarwdndnuamaddiondes SEM Nfasuens 1000 v W/C 0.50 Tag

WA @NIHUININBAD0.05 % UNNQUNYH 40 sarnsaFoaluyIany

311 4. 74 waaslassaramdndmudmaddaondes SEM ifidavens 60 1M W/C 0.60 Tae

HEM @15HHININGA0.05 % UnTigaingdl 40 esnuwsaealuyredu



73

Ui 4. 75 naaslassaawdndnuamadalsndes SEM Nifdsveny 100 1 W/C 0.60 Tag

HETH T13HHIININBA0.05 % UNNQaUNYH 40 seruvasaaluyrady

311 4. 76 uanslnssarawdndmudimaddiendes SEM fimaavens 1000 v W/C 0.60 Tae

HEM 13HUINIINBAD0.05 % UNTIQRIn N 40 pamuwardaaluyradu




71l 4.77 vanslassadrawanneunin daandes SEM NiMdavend 5,000 11 W/C 0.60 Iny

Ha 13139M13N0720.03 %

TMEC 1.0kV

31 4. 78 vanslnssadrawdnneunin daendes SEM Nimdsveny 10,000 11 W/C 0.60 Tag

Ha a1313901309720.03 %
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31 4. 79 nanalassadiawanneunin waandes SEM Nndsveny 5,000 i W/C 0.60 Tag

Ha 3131397 3N06A20.03 %

711 4. 80 wanslassadrwanneunin diendes SEM imdavens 10,000 v W/C 0.60 Tag

WErY a13139N1IN0M20.03 %
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5.1.1 ANHINANIENUVYBIWIHUAINAA UBIAT UAZADUNIANNATNTIFIANNTHINY

1 o

1. MBATINT IMavesBuAIWad NHeL (Super plasticizers Polymer based) 11
i - 3 " w 43 1 e : o’ o .: T oar
daduNgavu MoATINT InaAvY uAdATIMIIHNNNYITUIY
2. MBAIINT IMAVBITMUAINGA Wary BNTI5ININDAT (Accelerating
S i 4 o ad ‘o - & d oo
Admixture) Tudadungeliy mdasims nadvu uadasimsBmhiunuuiu
3. MOATINS 1MAYDITWUANTA Wy A1TNUIINITABAT (Retarding
. ar L = A: L q; L c\v :
Admixture) ludadungavu AoasIn1s naddiu uazamdasmsidninnag
4. FUUAIWEA NWAUATI3INT (Accelerating Admixture) AORITAIOAITING
i d ¥ [] v
@nhganFwuawadn linauasnauiiy
L d "
5. @1IMUNMINEAITIAINIOLM uaziinanITNUABAINMINAM
6. AIOATINMINARIVOITUANAANHAUAS (Super plasticizers Polymer based)
1INMINANDILAIYINTT AIIHAUNY (Super plasticizers Naphthalene based), #13139M1310A7

(Accelerating Admixture) 11D A15HUIINI5NOAI (Retarding Admixture)

‘

=S a a o ' QA A d d = ] a
5.1.2 illﬂﬂ'l‘iﬂﬂ]ﬂ0115“ﬂﬂ“ﬂﬁﬂﬂf]ﬂtﬂﬂ'ﬂﬂﬂﬂqquluﬁlﬂll'ﬂ n ﬂﬂﬁ']ﬂQﬂl‘HQﬂ 40

23RN ANEE, 60 BINUVABH AU INMINALIITNAA I

I 8ATINIHAAIVOITIUAINEA IAUNE (Super plasticizers Naphthalene

based) IuFinadenindegungil 60 esmuaioa lussdu Minwamsnadey sasidau

1 @ - 4 ' o o o o
FTNTNIAMAZMTHARIVOIFIUAINTA TUF 1 - 15 1 MAWNZUUUSATINITHARD
1 ar o @ 1 A J o '
Aoud1eg dnuuzvens s imInadvesFuudmads iauiuiiu ausa1auves
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A o o o a Sy ot o A = o 1
oo UFUAWAAN 13 1AHaY (Super plasticizers Naphthalene based)iiio13uraniine

- o J o o 4‘
muuﬁqwuam1msuﬂmqwumuﬁ'm
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2. NNHAMINATOUBATINTHARIVIFUUAINEA 1AUHAY Super
Plasticizers Naphthalene based TH1/3u1aim191ind20gungil 60 ssruwaidoalusiesdu fis
MINAAIGINT FUAWOATHeY (Super plasticizers Naphthalene based) 111/33ad1aq iy
Arugungil 40 earuario lugady

3. NHANINANOUBATINIHARIVOITIIUAIWAS |AUHEL
(Super plasticizers Polymer based) 1u1/31aia13 9 1iudrogungil 60 ssruraFoalugisdu
UMM INARIZINT FudmaAina (Super plasticizers Polymer based) 1u1/5u1sua1991w
Awgunqil 40 oarsaidoa lus iy

4. VINHANIINATOUBATINTHARIVDITUANAANAY super plasticizers
(Super plasticizers Polymer based) Tui3uimidaq fimsnadigends Swudinadiney
(Super plasticizers Naphthalene based) TulSuma 199

5. INHANINATBLBATINIHARIVDITUUAINTANAY A1515INITNDA7
(Accelerating Admixture) TuiSunadnag fismsnadigends Swudinadinay arsniiaa

N15ADA?

5.1.3 mnrmﬂmiﬁniﬂnﬂﬁunﬁoqmwﬂ‘iueneunﬁn i wic 0.4, 0.5 UBZ 0.6 ¥4
W& (Super plasticizers Polymer based)  Wa¥ (Super plasticizers Naphthalene based) u
Wanameg fusinmmanesinadial

1. NHANINANDUDATINITHARIVOINBUNIA IAUNEAY (Super plasticizers

=3 IS' J o 1 e J
Polymer based), (Super plasticizers Naphthalene based) TudSuanuinvu ams HAAITIVY
At

2. WamMInaaeerImInInaas uina 1 lumefeadu fe nisldas
:’ S 3 = a9y =) o d
anti1dszian (Super plasticizers Naphthalene based) nalunounia ¥osA1 uaz FuANaA
£
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AoUNIA wie 0.6 1o i ldmsweauiu Hansnadiegiiszaa 300x10° m. iieldarsan

szian (Super plasticizers Naphthalene based) 0.5 % ﬁm'l‘iﬂﬂﬁ"ﬂ::ﬂdﬁﬂizmm 450x10°
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: : a o e
m. Tuyaizi @15aa1111)521a0 (Super plasticizers Polymer based) 0.5% HAIMInARIDYNszUIY

700x10° m.
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¥ . .
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v ' e . . = ' o & - o P
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KINGMONGUT INSTITUTE OF TECHNOLOGY LADKRABANG
FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT
CLIENT

DATE OF TEST
TIME
TEMPERATURE
TEST BY

. Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete

TEST SPECIMEN

Material Consultant

TEST APPARATUS :

TEST RESULTS
E.Time L, % Shrinkage
0 237 0
1 237 42.19
2 237 4219
3 237 42.19
4 237 84.38
5 237 84.38
6 237 84.38
7 237 126.57
9 237 126.57
11 237 126.57
15 237 168.76
17 237 168.76
20 237 168.76
22 237 210.95
25 237 210.95
28 237 210.95

Note :

Dr. KOMSAN MALEESEE

H.N.28 UAAIHANITHIAINITHAAIVDIABUNGA 11 wic 0.4

90




KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time I % Shrinkage
0 237.7 0
1 237.7 0
2 237.7 0
3 237.7 42.06
4 237.7 42.06
5 237.7 42.06
6 2377 42.06
7 237.7 84.13
2 237.7 84.13
11 237.7 84.13
15 237.7 126.20
T 237.7 168.28
20 237.7 210.34
22 237.7 210.34
25 2377 210.34
28 2370 252.41

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.29 HARIHANITHIAINITHARIVOINDUNTA N w/c 0.4 Naphahalene 0.1%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN
TEST APPARATUS :
TEST RESULTS

E.Time Ly % Shrinkage
0 237.2 0

1 237.2 4215
2 2372 84.31
3 237.2 84.31
4 2312 84.31
5 237.2 126.45
6 237.2 126.45
i 237.2 126.45
9 237.2 168.60
11 237.2 168.60
15 237.2 168.60
17 237.2 252.90
20 237.2 295.05
22 237.2 295.05
25 237.2 337.20
28 237.2 337.26

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.30 HAAINANTHIAINTHARNIVDIABUNTA N w/c 0.4 Naphahalene 0.3%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT : Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS
E.Time by % Shrinkage
0 2364 0
1 236.4 42.30
2 2364 84.60
3 236.4 84.60
4 236.4 84.60
5 236.4 126.90
6 236.4 126.90
7 236.4 126.90
9 236.4 169.20
1 236.4 169.20
15 236.4 253.80
17 236.4 253.80
20 236.4 296.10
22 236.4 338.40
25 236.4 338.40
28 236.4 380.70

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.31 HAAINANITNIAINITHAAIVDINDUNTA N w/c 0.4 Naphahalene 0.5%

R TR 1 -0 g TS NPT are
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT : Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT
DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time Ly % Shrinkage
0 237 0
1 237 42.19
2 237 4219
3 237 84.38
4 237 84.38
5 237 126.57
6 237 84.38
7 237 126.57
8 237 126.57
11 237 168.76
15 237 168.76
17 237 168.76
20 237 168.76
22 237 210.95
25 237 210.95
28 237 2.1_095

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.32 HAAIHANTHIAMNITHARIVDIABUNITA N wic 0.5
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time o % Shrinkage
0 236.5 0
1 236.5 42.28
2 236.5 42.28
3 236.5 42.28
& 236.5 84.56
5 236.5 84.56
6 236.5 126.84
7 236.5 126.84
g 236.5 169.12
11 236.5 211.40
15 236.5 211.40
17 236.5 211.40
20 236.5 253.68
22 236.5 253.68
25 236.5 295.96
28 236.5 0 "295.96

Note :

Dr. KOMSAN MALEESEE

Material Consultant

H.N.33 HAAINANITHIAINITHAMIUDINBUNTA N w/c 0.5 Naphahalene 0.1%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L % Shrinkage
0 230 0
1 237.7 42.06
2 237.7 42.06
3 237.7 84.13
4 2377 84.13
5 237.7 84.13
6 2377 126.18
7 237.7 126.18
9 237.7 168.24
1 237.7 210.3
15 237.7 252.36
17 237.7 294 .42
20 237.7 336.48
22 237.7 336.48
25 237.7 378.54
28 237.7 378.54

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.34 HAAINANITHIAINITHAAIVDINDUNTA N wic 0.5 Naphahalene 0.3%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L, % Shrinkage
0 2371 0
1 2371 42.176
2 2371 84.35
3 237.1 84.35
4 2371 126.52
5 2371 126.52
6 2371 168.70
7 2371 168.70
9 2371 210.88
1 2371 2563.06
15 2371 337.40
17 2371 337.40
20 2371 337.40
22 2371 379.58
25 23741 379.58
28 2371 421.76

Note :

Dr. KOMSAN MALEESEE

Material Consultant

H.N.35 IAAIHANTHIAIMITHAAIVBIABUNTA N w/c 0.5 Naphahalene 0.5%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS
E.Time Ly % Shrinkage
0 236.8 0
1 236.8 4222
2 236.8 84.44
3 236.8 84.44
4 236.8 126.68
5 236.8 126.68
6 236.8 126.68
7 236.8 168.90
9 236.8 168.90
11 236.8 168.90
15 236.8 211.14
17 236.8 211.14
20 236.8 253.37
22 236.8 253.37
25 236.8 25337
28 236.5 25337

Note :
Dr. KOMSAN MALEESEE

Material Consultant

#.N.36 NAAINANITHIAINISTHAAIVDIADUNIA N w/c 0.6
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time Ly % Shrinkage
0 237.5 0
1 2375 42.105
2 237.5 126.31
3 2375 126.31
4 237.5 168.42
5 237.5 168.42
6 237.5 168.42
7 2375 168.42
9 237.5 210.52
11 2375 252.63
15 237.5 294.73
17 237.5 294.73
20 237.5 294.73
22 2375 294.73
25 2375 336.84
28 2375 336.84

Note :

Dr. KOMSAN MALEESEE

Material Consultant

H.N.37 HEARINANITHIAINITHAAIVDINOUNTA N w/c 0.6 Naphahalene 0.1%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN
TEST APPARATUS :
TEST RESULTS

E.Time L, % Shrinkage
0 237 0

1 237 0

2 237 84.38
3 237 126.58
4 237 126.58
5 237 126.58
6 237 168.77
7 237 168.77
9 237 168.77
11 237 210.97
16 237 253.16
17 237 253.16
20 237 253.16
22 237 295.35
25 237 337.55
28 237 379.74

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.38 HAAIHANTTNININITHARIVDINOUNTA N wic 0.6 Naphahalene 0.3%




KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L % Shrinkage
0 2373 0
1 2373 0
2 237.3 84.28
3 237.3 126.42
4 237.3 126.42
5 2373 126.42
6 2873 126.42
7 2873 168.56
9 237.3 168.56
11 237.3 210.70
15 2373 294.98
i 4 2373 337.12
20 237.3 379.26
22 237.3 421.40
25 237.3 421.40
28 237.3 463.54

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.39 HAAIHAMITHIAINMIHAAIVDINBUNGA N w/c 0.6 Naphahalene 0.5%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT
DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time | % Shrinkage
0 237 0
1 237 42.19
2 237 42.19
3 237 42.19
4 237 84.38
5 237 84.38
6 237 84.38
7 237 126.57
9 237 126.57
11 237 126.57
15 237 168.76
17 237 168.76
20 237 168.76
22 237 210.95
25 237 210.95
28 237 21095

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.40 HAAIHANTHIAINITHAAIVBIABUNIA N wic 0.4
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L, % Shrinkage
0 236.8 0
1 236.8 42.22
2 236.8 84.44
3 236.8 126.68
4 236.8 126.68
5 236.8 126.68
6 236.8 168.90
7 236.8 126.68
9 236.8 211.14
11 236.8 211.14
16 236.8 253.37
17 236.8 295.60
20 236.8 337.80
22 236.8 337.80
25 236.8 380.67
28 236.8 422.29

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.4T HARINANTHIAINITHAAIVDIABUNIA 11 w/c 0.4 Polymer 0.1%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L, % Shrinkage
0 2371 0
1 237.1 42176
2 2371 84.35
3 237.1 126.52
4 2371 126.52
5 2371 168.70
6 2371 168.70
7 2371 210.88
9 2371 210.88
11 2371 210.88
15 2371 295.23
17 2371 295.23
20 237.1 337.40
22 2371 379.58
25 2371 421.76
28 2371 463.90

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.42 LTAAINANTHIAINITHAAIVBINDUNGA N wic 0.4 Polymer 0.3%



KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS
E.Time Ly % Shrinkage
0 237 0
1 237 42.19
2 237 4219
3 237 84.38
4 237 84.38
5 237 126.57
6 237 168.76
v 237 210.95
9 237 253.16
11 237 295.35
15 237 379.74
17 237 421.94
20 237 464.13
22 237 506.32
25 237 548.52
28 237 548.52

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.43 HAAINANITMIAINITUAAIVEIABUNIA N w/c 0.4 Polymer 0.5%

A P Tt R N TR T TR

105



| KINGMONGUT INSTITUTE OF TECHNOLOGY
| LADKRABANG

FACULTY OF ENGINEERING

| DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS
E.Time ks % Shrinkage
0 237 0
1 237 42.19
2 237 42.19
3 237 84.38
4 237 84.38
S 237 126.57
6 237 126.57
s 237 126.57
9 237 126.57
11 237 168.76
15 237 168.76
i g 237 168.76
20 237 168.76
22 237 210.95
25 237 210.95
28 237 210.95

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.44 NAAIHNANITHIAINITHAAIVDIADUNIA N1 w/c 0.5
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS
E.Time Ly % Shrinkage
0 237.7 0
1 237.7 42.06
2 237.7 42.06
3 237.7 84.13
4 237.7 84.13
5 237.7 84.13
6 237.7 126.18
7 237.7 126.18
9 2370 126.18
11 237.7 210.30
15 2377 252.36
17 237.7 294.42
20 237.7 336.48
22 237.7 336.48
25 237.7 378.54
28 237.7 378.54

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.45 IARIHANIINIAINITHARIYEINBUNTA N w/c 0.5 Polymer 0.1%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L5 % Shrinkage
0 2371 0
1 2371 42.176
2 237.1 84.35
3 2371 126.52
4 2371 126.52
5 2371 168.70
6 2371 168.70
7 237.1 210.88

|9 2371 210.88

1 2371 210.88
15 2371 295.23
17 2374 337.40
20 2371 337.40
22 2371 379.58
25 2371 421.76
28 237.1 421.76

Note :

Dr. KOMSAN MALEESEE

Material Consultant

H.N.46 HTAAINANITHIAINITHAAIVDINDOUNIA N wic 0.5 Polymer 0.3%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT : Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete

CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L % Shrinkage
0 236.5 0
1 236.5 42.28
2 236.5 84.56
3 236.5 126.84
4 236.5 126.84
5 236.5 169.12
6 236.5 169.12
7 236.5 211.40
9 236.5 253.68
i 236.5 253.68
15 236.5 338.26
17 236.5 338.26
20 236.5 380.50
22 236.5 422.80
25 236.5 465.11
28 236.5 549.68

Note :

Dr. KOMSAN MALEESEE

Material Consultant

H.N.47 LAAINANMIHIAINIHARIVBINDUNTA 11 w/c 0.5 Polymer 0.5%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT : Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete

CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L, % Shrinkage
0 236.8 0
1 236.8 42.22
2 236.8 84.44
3 236.8 84.44
4 236.8 126.68
5 236.8 126.68
6 236.8 126.68
7 236.8 168.90
9 236.8 168.90
11 236.8 168.90
15 236.8 211.14
17 236.8 211.14
20 236.8 263.37
22 236.8 253.37
25 236.8 253.37
28 236.8 253.37

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.48 LAAIHANTTHIAINITHARITBIABUNSA N w/c 0.6
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete

CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L, % Shrinkage
0 236.8 0
1 236.8 42.22
2 236.8 84.44
3 236.8 126.68
4 236.8 126.68
5 236.8 126.68
6 236.8 168.90
7 236.8 168.90
9 236.8 211.14
| 236.8 211.14
16 236.8 2563.37
17 236.8 253.37
20 236.8 337.80
22 236.8 337.80
25 236.8 380.67
28 236.8 380.67

Note :

Dr. KOMSAN MALEESEE

Material Consultant

i\ @ ] A
H.N.49 ULAAIRANTTHIAINITHARIVEIABUNGA 71 wic 0.6 Polymer 0.1%

111




KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L, % Shrinkage
0 237 0
1 237 84.38
2 237 84.38
3 237 126.58
4 237 126.58
5 237 168.77
6 237 168.77
7 237 210.97
9 237 253.16
1 237 295.35
15 237 337.55
17 237 421.94
20 237 464.13
22 237 464.13
25 237 506.32
28 237 506.32

Note :

Dr. KOMSAN MALEESEE

Material Consultant

H.N.50 HTAIHANTTHIAINIIHARIVEINBUNIA N w/c 0.6 Polymer 0.3%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L., % Shrinkage
0 237.3 0
1 237.3 42.14
2 237.3 84.28
3 237.3 126.42
4 237.3 126.42
5 237.3 168.56
6 237.3 168.56
7 237.3 210.70
9 237.3 252.84
11 237.3 294.98
15 2373 463.54
17 237.3 463.54
20 237.3 547.80
22 237.3 547.80
25 237.3 632.11
28 237.3 674.25

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.51 LAAINANTTHIAINIINARIVEINBUNIA 7 wic 0.6 Polymer 0.5%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L, % Shrinkage
0 237.8 0
1 237.8 42.05
2 2378 42.05
3 237.8 42.05
4 237.8 84.10
5 237.8 84.10
6 237.8 84.10
T 237.8 126.16
9 237.8 126.16
"1 237.8 168.21
15 2378 168.21
17 237.8 168.21
20 237.8 168.21
22 237.8 210.26
25 237.8 210.26
28 237.8 210.26

Note :
Dr. KOMSAN MALEESEE

Material Consultant

N.ﬂ.52Mﬁ'ﬂw’lﬂﬂﬂﬁﬂ“‘hﬂﬁﬂﬂﬁ?ﬂﬂGﬂﬂuﬂgﬂ fl w/c 0.4
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT : Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS
E.Time L, % Shrinkage
0 237.2 0
1 237.2 42.16
2 237.2 42.16
3 237.2 42.16
B 237.2 84.32
5 237.2 84.32
6 237.2 84.32
7 237.2 84.32
9 237.2 84.32
11 237.2 168.63
15 237.2 168.63
17 237.2 210.79
20 237.2 210.79
22 237.2 210.79
25 237.2 252.95
28 237.2 252.95

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.53 HARINANITNIAINITHANIVEINOUNIA 1 wic 0.4 Retarder 0.1%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L, % Shrinkage
0 236.8 0
1 236.8 42.23
Z 236.8 42.23
3 236.8 42.23
4 236.8 84.46
5 236.8 84.46
6 236.8 84.46
s 236.8 126.69
9 236.8 126.69
1 236.8 168.92
15 236.8 211.15
17 236.8 211.15
20 236.8 253.38
22 236.8 2563.38
25 236.8 253.38
28 236.8 295.61

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.54 HAAIHANITHIAINITHARIVDINDUNGA N w/c 0.4 Retarder 0.3%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG
FACULTY OF ENGINEERING
DEPARTMENT OF CIVIL ENGINEER
PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT
DATE OF TEST
TIME
TEMPERATURE
TEST BY
TEST SPECIMEN
TEST APPARATUS :
TEST RESULTS
E.Time L, % Shrinkage
0 237.9 0
1 2379 42.03
2 2379 42.03
3 237.9 42.03
4 237.9 42.03
5 2379 42.03
6 2379 42.03
¥ 237.9 84.07
9 237.9 84.07
11 237.9 84.07
15 237.9 126.10
17 237.9 126.10
20 237.9 168.14
22 237.9 168.14
25 237.9 210.17
28 237.9 21047
Note :
Dr. KOMSAN MALEESEE
Material Consultant

H.N.55 HAAIHANITHININIHARIVOINBUNTA N w/c 0.4 Retarder 0.5%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS

TEST RESULTS
E.Time L, % Shrinkage
0 237.3 0
1 237.3 42.14
2 237.3 42.14
3 2373 42.14
4 237.3 84.28
.2} 237.3 84.28
6 237.3 84.28
7 237.3 84.28
9 237.3 126.42
11 237.3 126.42
15 2373 126.42
17 237.3 168.56
20 2373 168.56
22 237.3 210.70
25 237.3 210.70
28 237.3 210.70

Note :7.49
Dr. KOMSAN MALEESEE

Material Consultant

H.N.56 HAAIHANTIN IAINITHANIVBINOUNTA N wic 0.5
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L % Shrinkage
0 237.3 0
1 2373 4214
2 237.3 4214
3 237.3 42.14
4 237.3 84.28
5 237.3 84.28
6 237.3 84.28
7 237.3 126.42
9 237.3 126.42
1 237.3 168.56
15 237.3 168.56
17 237.3 210.70
20 2373 210.70
22 237.3 210.70
25 237.3 252.84
28 237.3 252.84

Note :

Dr. KOMSAN MALEESEE

Material Consultant

H.N.57 HAAIHANITHIAINITHANIVDINBUNTA N w/c 0.5 Retarder 0.1%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG
FACULTY OF ENGINEERING
DEPARTMENT OF CIVIL ENGINEER
PROJECT : Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT
DATE OF TEST
TIME
TEMPERATURE
TEST BY
TEST SPECIMEN
TEST APPARATUS :
TEST RESULTS
E.Time 1 % Shrinkage
0 237.1 0
1 2371 42.18
2 237.1 42.18
3 2371 42.18
4 2371 84.35
5 2871 84.35
6 2371 126.53
7 23741 126.53
9 2371 126.53
1 2371 168.71
15 2371 168.71
17 2371 210.88
20 2371 253.06
22 2371 253.06
25 2374 253.06
28 2371 253.06
Note :
Dr. KOMSAN MALEESEE
Material Consultant

H.N.58 HAAINANTHIAIMTHAAIVBIABUNTA N w/c 0.5 Retarder 0.3%

120



KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L, % Shrinkage
0 2374 0
1 237.4 42.12
2 237.4 4212
3 237.4 42.12
4 2374 84.25
5 2374 84.25
6 2374 84.25
7 2374 126.37
9 2374 126.37
11 2374 168.49
15 2374 168.49
17 2374 210.61
20 2374 210.61
22 2374 210.61
25 2374 252.74
28 237.4 294.86

Note :
Dr. KOMSAN MALEESEE

Material Consultant

W.1N.59 HAAIHANTTHIAINITHAAIVBIADUNTA N w/c 0.5 Retarder 0.5%
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L, % Shrinkage
0 236.8 0
1 236.8 42.22
2 236.8 84.44
3 236.8 84.44
4 236.8 126.68
5 236.8 126.68
6 236.8 126.68
7 236.8 168.90
9 236.8 168.90
1 236.8 168.90
15 236.8 211.14
1 236.8 211.14
20 236.8 253.37
22 236.8 253.37
25 236.8 25337
28 236.8 253.37

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.60 NAAINANITHININITHANIVDINBUNIA N1 w/e 0.6
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KINGMONGUT INSTITUTE OF TECHNOLOGY
LADKRABANG

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEER

PROJECT : Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN

TEST APPARATUS :

TEST RESULTS
E.Time L % Shrinkage
0 236.7 0
1 236.7 42.25
2 236.7 42.25
3 236.7 42.25
4 236.7 84.50
5 236.7 84.50
6 236.7 84.50
7 236.7 84.50
9 236.7 126.74
11 236.7 168.99
15 236.7 168.99
17 236.7 168.99
20 236.7 168.99
22 236.7 211.24
25 236.7 253.49
28 236.7 253.49

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.61 LAAIHANITHIAINTHAAIIDINIUNIN N w/c 0.6 Retarder 0.1%
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PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN
TEST APPARATUS :
TEST RESULTS

E.Time Ly % Shrinkage
0 237.3 0

1 237.3 42.14
2 237.3 42.14
3 237.3 84.28
4 237.3 84.28
5 237.3 84.28
6 237.3 84.28
7 2373 126.42
9 2373 168.56
1 2373 168.56
15 2373 210.70
17 2373 210.70
20 237.3 210.70
22 287.3 252.84
25 237.3 252.84
28 237.3 252.84

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.62 HAAIHANITHIAINITHAAIVDIADUNIA N w/c 0.6 Retarder 0.3%
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PROJECT . Effects of Admixture on Autogenious Shrinkage of Prefabricated concrete
CLIENT

DATE OF TEST

TIME

TEMPERATURE

TEST BY

TEST SPECIMEN
TEST APPARATUS :
TEST RESULTS

E.Time L, % Shrinkage
0 2371 0

1 2371 42.18
2 237.1 42.18
3 2371 42.18
4 2371 42.18
5 2371 42.18
6 2371 42.18
7 2371 84.35
9 2371 84.35
11 2371 126.53
15 237.1 126.53
17 2371 168.71
20 2371 168.71
22 2371 210.88
25 2371 210.88
28 2371 210.88

Note :
Dr. KOMSAN MALEESEE

Material Consultant

H.N.63 HTAAIHANITHIAINITHARIVOINBUNIA N w/c 0.6 Retarder 0.5%
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ABSTRACT : This research aimed to study effects of admixture on autogenous shrinkage of hardened cement paste. In first part
study effect on cement paste test workability. bleeding and autogenous shrinkage. The admixture that use in this experiment is
superplasticizer in various ratio. The sample for test autogenous shrinkage was curing by wrapped with plastic immediately after
take off from mold. From the result of this experiment found that cement paste which increasing amount of superplasticizer in sample

bleeding and shrinkage also increased.

KEYWORDS : admixture. Autogenous shrinkage, cracking
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