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\-moisture diffusion
y-self-dessication

v-Technical Committee, Internal Curing of Concrete(TC-1961CC)
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\-water vapour sorption isotherms
v-chemically bound water
v-capillary water(free water)

f-gel water( physically bound water)

o-chamically bound water(nonevaporable water)
7"bound
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V, =p,64x107(1-p)a=0.20(1-p)a (\-Y) (Chemical shrinkage)

V,=p- (% )(0.19+0.23)(1-p)a = p-1.32(1- p)aa (Y-Y) (capillary water)

V,, = (p% )0.19(1— p)a = 0.60(1— p)ar (¥-Y) (gel water)
Vi = (1= p.64x107 +(P/) 023)1- P =120z (F-Y) (gl solid)

V=l-pl-a) ®-Y) (unhydrated cement)
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Chemical shrinkage: V,= 0Z2(l1=pl.a
Capillary water: V.=p—-132(1—-pl.a
Fal water : Vo = 06(1 —pla
Gel solid : V.= 152(1-pl.a
unhydrated Cement: V= (1—pl(1l- a}
w/c
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Non-evaporable water : Wn =023 g/g reacted cement
Gel water : Wew =0.19 g/g reacted cement

Chemical shrinkage : V=64 ml/ 100g reacted cement
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Non-evaporable water : Wn = 0g/g reacted silica fume

Gel water : Wegw = 0.5 g/g reacted silica fume

Chemical shrinkage : V =22ml/100g reacted silica fume
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\-Low temperature calorimetry
Y- relaxometry

v-cryoporometry
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\-Low temperature calorimetry
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v-water desorption and adsorption isotherms
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LWA
Interface between two porous _’

materials [LWA pores and
Hydrating Cementitious Paste (HCP)]

‘_ Interface between Hydrating Cement

Paste (HCP) and the non-absorbing
dense normalweight aggregate “wall"

w Higher water content

= Two-way moisture movement may develop at

W petween porous LWA and dense aggregate

% porous HCP "wall" interface

allows for

g hygral

O equilibrium,.

T

no Smooth

E g Contact
Surface

LL m

+ Empty pores

Water
antrained
in LWA
pores (5-300wm)
moves to finely
developing
HCP pores

(< 1umy)

After set

Irregular
yro-processed
contact surface

is pozzolonic.

Integrity of Transition Zone
improves at the LWA interface.

Transition Zone:
WICm tends to increase in
transition zone at approach to dense

normalweight aggregate "wall.”
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Abstract

There are many factors involved in production cost of concrete structures. One of the
most important factors is concrete curing. It has significant effect on strength and
durability of the concert. Generally curing is the procedures used for promoting the
hydration of cement through the temperature control and moisture movement between
out and inside concrete.

One new method in concrete curing is called internal curing. Unlike conventional
curing ,in internal curing the needful water for hydration is provided by excess water is
kept cement paste. The excess water is stored in particles made of superabsorbent
polymers(SAPs) and is gradually released for cement hydration.

In the research, the effect of internal curing of concrete on its workability and
strength is studied. In site concrete, active curing is stopped before hydration is
completed. Studding effect of super absorbent polymers on mechanical properties of
site concert is the main target of the research. The other targets of this reset is obtaining
thee optimum mix design for construction materials and polymers available in IRAN.

A series of laboratory work is carried out for simulating the site concrete condition.
In the first phase, a complete study on available superabsorbent polymers is done. In the
second phase on the properties of internally cured concrete i.e. workability and
compressive strength was investigated. The results show that internal of curing by using
SAPs cam keep the concrete quality while avoiding unreadable and costly conventional

curing.

Keywords : internal curing of concrete , workability , compressive strength durability ,

superabsorbent polymers.
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