b
iy

KIRIEDETNE A FRIFOREREE L
Ly aFILZILOERIZRIFTHE

¢

B B

25

B a7 U — MIFTHRTE TRE THo R B CRIEMEREDORFE A RO BN D Z L)
B, BLERFO L O TER A R TRBG B W T HEE LM EE B L OIS U T
A VLTS, 2L, Ak a2 ) — NORMAEEBET A ERO—2 L0 1E5,
Tlyvaarysl—hoHCTREMERETOEERIZKIMKSOETTH 5, KRG
EATOMBIHED—>2 & LT, AMRESREELEAO—FEE L THMOLNDWHEDOTMN S 5,
RFOBOG OHETTINHI 23 ATRE /e Wb BE ORI, B OFREMEIEK TORA I =X LAEH 5L,
7Ly vaaryyV— koA CTREMREDRIEL ELD T2 D OHANBAFE (5 D ATREMED
»D,

AWFFED HEYE, FERRECH PRI O MG U CEAb T 2 KFI S OHET B 4 7E &
fbL, KRBEISOHETN T Ly v 2FAX 00 H O FEMERICRIE TR LT 5 - &
Thb, EAL MRITOREBIZER L CHREE & B4 OREIZ K0 AKFEUS DOHEST
FEOERCERRT-, BOTEMROMERERTHDL 7Ly v 2 ELZ VO ABETFE
PUME L IS T CORAMITRE 2, REFFRECADHE RN O A I X0 AR BOG O HETTEE %
A ST TRIEZIT -7,

BER D D 180 /3% TiX, ARG OHEITEIZIR U TR A ORERERIZEN TN
72 — 07, KKFBEAI Td 5 72 ki 1Al 25 EEEE 9 2 PRI IZ T 53, RLEES AR ORI E i
FIITHAMEZR EZNEN TR D> T,

AW ETGHB U 2 JE 2 KR, KRR ORETTICEEO B U, R R o RE ks
REMEARS o7z, FRICHEEEORER R EMHER S o 7o w — M P &R EEI,
PR FTIEZ SICHBER S o7, I DI, EREREOWEEIT > 728 B30 B4 & 180 4314
DI 71 & BERARIN O A I Z & o v — M P ORI, FEFICmWEBEZ R
L7z,

EJS S TORAWHEE X, WHERMOARIZE D 120 3% £ TOKFISIS OHESTE D
EWTIIRE RAEITED > T, MM BRR O H 2 ¥R 2 N4 5 &, R %ICE A
WIsBEE A 5 Uz, BORE - BORSHI O 5 2 032 &, BEARL 1RO X 0 W AW
BREEN K & < 5 Uic, BFERING X 2 KFISOSHEITOMBIZIRIL, 7Ly v 2 EL 2 p
B & BRI O R KER R Cld/e <, WEMEORRFZ E(IC X 2 BEEET) O LAl
HHHLDOLBEERLT-,



Effect of Progress of Hydration on Surface Condition of Cement Particle and
Flowability of Fresh Mortar

Koki WADA

ABSTRACT

Since self-compacting concrete is required to maintain sufficient self-compacting performance until
the completion of casting, reliable quality control and adjustment as necessary are required not only
during manufacturing but also at the casting site after transportation. This can be one of the factors
that hesitate to adopt self-compacting concrete. The main factor for the deterioration of the self-
compacting performance of fresh concrete is the progress of the hydration of cement. One of the
methods for mitigating the progress of the hydration is the addition of sugar to the mix, which is known
as a kind of organic coagulation retarder. The addition of sugar, which can mitigate the progress of the
hydration, may contribute to the mechanism of deterioration of self-compacting performance and lead
to the development of technology for stabilizing the self-compacting performance of fresh concrete
over time.

The purpose of this study is to quantify the progress of the hydration, which changes with the
passage of time and the presence or absence of sugar, and to elucidate the effect of the progress of the
hydration on the self-compacting performance of fresh mortar. Focusing on the state of cement particle,
the author attempted to quantify the progress of the hydration by measuring the specific surface area
and particle size distribution of cement particles. The shear deformation resistance of fresh mortar,
which is a component of self-compacting performance, and the shear strength under stress were
measured by changing the degree of the hydration depending on the passage of time and the presence
or absence of sugar.

At 180 minutes after mixing, there was a difference in the specific surface area depending on the
degree of the hydration. On the other hand, since it was in the early stage of the total hydration process
for a few days, the particle did not reach the stage of agglutination, and there was no clear difference
in the measurement results of the particle size distribution.

The viscosity value for measuring shear deformation resistance increased as the hydration
progressed, and was correlated with the specific surface area. Similarly, the funnel discharging rate
and viscosity value, which were correlated with the measurement results of specific surface area, were
correlated for each kneading method. Furthermore, the funnel discharging rate and viscosity value
immediately after mixing and 180 minutes after mixing, for which the specific surface area was
measured, showed a very high correlation depending on the mixing method and the presence or
absence of viscosity modifying agent (VMA).

The shear strength under normal stress did not differ significantly depending on the progress of the



hydration up to 120 minutes with or without sugar. When a VMA with a viscosity-imparting effect
was added, the shear strength increased over time. The addition of both sugar and VMA resulted in
the shear strength increased significantly due to the increase in friction between solid particles. It is
possible that the effect of suppressing the degree of the hydration by adding sugar was not the
maximum static friction force at the moment when the fresh mortar started to move, but mitigating the

increase of the dynamic friction force due to the stabilization of fluidity over time.



