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Effect of rehydration of unhydrated cement on ultra high
performance concrete
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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 %

CaO MgO Fe; O3 Al O3 SiO; SO; LOI

64.21 1.55 3.94 4.29 19. 89 3.25 2.31
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Table 2 Mix proportions for cement paste

i KK T KB/ g K/g

K/ %o
0. 30 0. 30 500 150 0
C0. 20 0.20 500 100 1.28
0. 18 0.18 500 90 2. 80
0. 17 0.17 500 85 5.33
0. 15 0.15 500 75 80. 00
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Fig. 1 Influence of temperature on bound water

Kl 2% 60 CRFRI &M T UHPC 454K
it. B 22k 60 CIKFEFRFIKIEE e UHPC (124
kB B 2Ca) i A, UHPC 328 B4 [ #5919 45
A K B KRS e A AR T R . LA 90 d R ], oK e
Fb A 0. 30 F& 2 0. 15 I, 455 7K i 12, 56 YR =
9.50% AL T 24%. K 2(b) K 60 CKFEHA [
K UHPC (45 & /K 358, gy 18 2(b) AT A,
Bt 7% B i 10 36 K A TR) K i B UHPC 3B i 45
K AEASWTIE A KBS BRAIG, 25 B K R R OR

L L L L )
0 20 40 60 80 100

#®H/d
6 (a)&HK
ﬁ N 12 —
o
X |
&
4
0 ZIO 4I() 66 8|0 1(;0
#®Hd
(b) ZAKHEKE

#¥: —— C0.30 ——C0.20 —~—C0.18
—— C0.17 ——CO0.15

B2 60 CKFHFEMHT UHPC HIEERKE
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
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Fig. 4 Flexural strength of UHPC at 60 C
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Fig.5 Influence of W/B on compressive strength at 60 C
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Fig. 6 Electrical conductivity and carbonation depth
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