MSWAWIYnENAZAIIEN1TNARI

ﬂ‘LlEl’JVIEWI?WEI’ﬂ‘i
qma\aﬂimumw 18

'mmuwuﬁmﬂummmmmiﬁnmmamanﬂmﬁhmm’:mnssumamquﬁﬁmﬁm
d1213873fnssulesn Amignddansswlesa
ANEIAINTINAEAST JRIAINTAINNIINENAE

Unnsinwn 2544
ISBN 974-031-360-4
a <3 o a @
fafnSresgmiasnsalaniinenae




DEVELOPMENT OF SHRINKAGE COMPENSATING CEMENT

AUEINNINEINS
QHIAIDAMNIIINAS

for the Degree of Doctor of Philosophy in Civil Engineering
Department of Civil Engineering
Faculty of Engineering
Chulalongkorn University
Academic year 2001
ISBN 974-031-360-4



Thesis Title Development of Shrinkage Compensating Cement

By Wissawa Chakpaisarn
Field of Study Civil Engineering
Thesis Advisor Prof. Dr. Ekasit Limsuwan

Thesis Co-Advisor -

ing, Chulalongkorn University in Partial

Accepted by the Faculty of Enginee

’J m % -.&u\ ean of Faculty of Engineering
il g\ \PanyakeoiaD £n.

THESIS COMMITTEE #

(¥
% "% "\ Chairman
kkunaprasit, Ph.D.)

1]

- Thesis Advisor

«'"‘f'

Member

_ 1
« AProfessor Thaksin sThepchatri, Ph.D.)

ﬂ‘IJEl’EI PR WEI T

Member

Wﬁ?ﬂ"ﬁrﬁ%’ﬁ“

Member

(Associate Professor Boonchai Stitmannaithum, D.Eng.)



7 ASANE . MIWRWIYwBiNwAZALEN1INARY  (DEVELOPMENT  OF
SHRINKAGE COMPENSATING CEMENT) a.fiU§nun : Aas.iendng awgassos :
180 v#1. ISBN 974-031-360-4.

nslgmeunsalusulasiaseditymadanaddgagnidminnmasisasreunin - 0w
SeeilawamnAudamenanasfiaansafisuinasndniudeioug Sumdiesuszneuse
dnuaNgaIYwAiNussTINANUa1sIARIUUYBY Calcium Sulphoaluminate (C,A,S) fiun1senes
Ll.a%maazm‘lz'ﬁhuﬂsqnmauumaw} mn’mnwn’lwuamwna'lwﬂamnamnums’lﬁ’mu Fuusile

o as

WGNW'I%!%%?).:LH mﬂgnsmmum‘lﬁ’lmana j QLWENYIQ"“UQLIIEIHU NNSHARIZBIABUNTHA 1N

alcium Sulphoaluminate ‘lﬂﬂﬂnmﬂmaz
In1suAneseuNIABINuAd AT A

Ettringite 9IANA§BU XR
85% INALNUALNG, anad 80

- - a &
WilfUSanm csH untuluszes
Ry o o o O
mamnﬂgnsmﬂaﬂ‘[ﬁmﬁ | @wuuu Tneinasdnastianauany
USinandraoefifindu wmu'lmmma 2 dUav mMsIvewudl
u,a“mi"lﬂaau‘lunrNmmﬁwmnﬂmuamumwu -20% PDINTNAUNBTLNUG ﬂsmmuﬂmﬁﬂu

lamsonlasil : g %
gnson s lud AE%'}»W@J § Wﬂ%nﬁ}w’%}:ﬂ% anagls mcud5/ LNE

Lﬂ'\ﬂﬂEILWN‘ZI% USnauAaLEe ﬂﬂiﬂﬂ ‘ﬂﬂﬂﬂﬂﬂﬂf\luuﬂﬂGlﬂﬂ?ﬂNﬂ%ﬂ?%ﬂBﬂﬂﬂ%ﬂiﬁlLﬁ\uﬂN

W’W AINIUNAINYIRNY

NULENADENANIZENATRATAY

a4 &4 oo Q ! |y
nAJEN JFn338les) aeiadanin W w\\’/,

8121327 Jrn3snlesn a1efadonnansanusnen o~

>

=

Unsfnwn _ 2544 aefadeana1sEnuSNuITIN _ -




##4071810821 : MAJOR CIVIL ENGINEERING

KEY WORDS : ETTRINGITE/EXPANSIVE AGENT/SHRINKAGE/FLY ASH/CEMENT
WISSAWA CHAKPAISARN : DEVELOPMENT OF SHRINKAGE COMPENSATING
CEMENT, THESIS ADVISOR : PROF.DR.EKASIT LIMSUWAN, 180 pp.,

ISBN 974-031-360-4.

The principal problem associated with concrete structures is its shrinkage. The development
of shrinkage compensating cement in this research is aimed at increasing its volume after setting.

This cement consists of ordinary portlan ), Calcium sulphoaluminate (C4A35) and fly

ash. Chemical reaction of this cemen pensate for the shrinkage by means

of ettringite crystal. This crystal h action of C,A,S, produces internal

producing this expansive agen aydro; ni um, limestone and gypsum in a proper basic

chemical reaction with sintering

agent (EX) 1-15% by wei tofobtain sh ‘ age compe n and improve the concrete’s
properties by replacing cemept wi § amo ‘ | 5- : o. The results have shown that
shrinkage can be reduced by the effe ’ e gite expansion. The appropriate amount of expansive
- by weight of OPC resulting in a

shrinkage reduction of 85% for i rtar and 75% for concrete. However, the

Replacement of‘céal jith fi educe a certain-amouit of shrinkage by means of
s strength at a later age because
of pozzolanic reaction aftergweeks optimum amount of fly ashmas been found to be 15-20%

substitutions in order to lm;?‘ove workability and control early strength. The amount of calcium
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