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Effect of rehydration of unhydrated cement on ultra high
performance concrete

2,3 3
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Abstract: The accelerated high-temperature test was carried out to understand the influence of rehydration
of unhydrated cement under different curing temperature and W/B on the performance of ultra high
performance concrete(UHPC) with the test of loss on ignition method, mechanic performance, deformation
test, RCM and carbonation test. The results show that the rehydration of unhydrated cement in UHPC
could be accelerated effectively when the curing temperature was 60 C. The bound water content was stable
in 90 d. With the increase of age, UHPC would first shrink and then expanse. It would have a downside on
the development of its performance in 90 d, such as flexural strength, resistance to chloride ion
permeability and carbonation resistance. There was no obvious change of compressive strength. Moreover,
the lower W/B, the higher increased percentage of bound water content of UHPC in 90 d, the greater
expansion value, and the higher the flexural strength loss rate.
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Table 1 Chemical composition of the powder materials %
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Table 2 Mix proportions for cement paste
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Fig. 1 Influence of temperature on bound water
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Fig.2 Bound water of UHPC at 60 ‘C
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Fig. 3 Influence of W/B on length change at 60 ‘C

3.3 h1FEsE

4 2y 60 CIKFEI 4T UHPC 4 47 i
JZ. B 4 60 CARFFPOREIKE . UHPC By$t
Prom iz, i 18 4 Ca) WA 7K BE A () B i 0 9 1Y
K, UHPC 470 47 58 B 52 56 3 K5 0/ 1

PIKBE R 0,17 Jg 45,28 d BYBLHrsm s e 0 d 54k
T 149.22% .0 90 d M HTTEREE L 28 d W T
12.12 MPa, [ 4(b) %k 60 C K FH A 6 K I 1
UHPC {4045 22 5 2% 22, iy 1] 4 (o) W] L 7K G L
B, UHPC 3 90 d iy om B il 2 il m . 4
K IEHE R 0. 30,0, 20,0. 18.,0.17,0. 15 Bf, 3 90 d
(AT AT 8 B 451 2 2R 40 3l O — 215, 24 %6 . — 84,12,
—116.51%.—62.75% .—32.78%,

) w N
S S =3
T T

I

iy i g/ MPa

—_
=
T

o AN HE NENE |
€030 €020  CO.8 €017 ~ CO.15
W/B

W 7Z20d Y 7d E4d
E=14d [ 28 d 0 d
(a) PidrompE

|
[
S

i
1)
S

U
IN)
=]
S

T

FugT iR BB R /%

250} ) )
0 20 40

60 80 100

& Hd

. —— C0.30 —— C0.20——C0.18
—— (0.17 —— C0.15

(b) Lok BB RH

4 60 C/RFIEMHT UHPC MRITIEE
Fig. 4 Flexural strength of UHPC at 60 C
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Fig. 6 Electrical conductivity and carbonation depth
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