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Cementitious Composites of Different Curing
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Abstract;
properties of engineered cementitious composites ( ECC)

This paper studies the residual mechanical

specimens of different ages after high temperatures. The ECC
specimens were cured for different ages (1, 3, 7, 28 d) and
heated to different temperatures (200, 400, 600 and 800
C). After cooling, the mechanical properties of ECC were
tested. Generally speaking, the strength and stiffness of ECC
specimens after high temperature will decrease with the rising
of temperature, but there are exceptions at 200 C ; subjected
to the same temperature, the strength and stiffness of ECC
specimens increases with the increase of age, and those of the
early age specimens increase very fast. The microstructure
characteristics of the ECC specimens before and after high
temperature can be analyzed by scanning electronic
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microscope (SEM) and mercury intrusion pores (MIP) test,
which can well explain the residual mechanical property
changes of ECC specimens of different ages after high

temperature.
Key words; curing age; residual mechanical property;
engineered cementitious composites ( ECC );  high

temperature; microstructure
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WHIE (FA) , 7, 7K (W) ,PVA 4748, BRI R E3
WKF (HRWR) fi 2 5 £ B4 4 K (HPMO) , it
B IEBLANEE 1, K VRFURYBEIR i 1h 2 21 B A B R M

W3 2. 5—RA 4R S+ A, ECC B4 B 7
FIEC & b RAR R OW ) 22 R 3R 3T, °T LAA 33
B N AR AR L 43 K R R M AR BRAR , VT 1A
RPN AR, [ E ECC g A & & 7Bl At
B PVA HF4EEH AR 39 pm, KEH 8 mm, Piisk
FEH 1620 MPa, ARy 42. 8 GPa, i KIEfHH
H 6.0%.

#1 ECCHEAER
Tab.1 Mixture properties of ECC

KO/ WK FA/ KW/ PVA #4:/

wF/ HRWR/ HPMC w/

FHR Ggem ) (kgem® (Ggem®  (gemd  (gem®  (gemd  (gemd) (CHFA)  TAC
ECC 678 291 380 26 484 14 1.91 0. 39 0. 43
2 KRR FEER Y E
Tab.2 Chemical composition and physical properties of cement and fly ash

ThEH B/ Y% LYk a
Ca0 Si0;  AlLO; Fe: O3  MgO SOs K:O  NaO BRB HWE  45um AR /Y TAKEH/Y%
K8 66.30  22.00 5.40 3.40 1.90 2.35 0. 47 1.7 3.15 12.9
Wb iR 8.0 50.7 20.9 8.7 3.7 2.2 2.1 2.7 2.18 9.6 93.4

FRMEIRAHR ECC MR BN HIT R,
WL 1 BRI AR, R
0.005 mm + s 1. & 1 28 d AR ECC Bt BRI
N AE R 4% , 1% FRYTHI R f 3. 8 MPa.
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Fig.1 Dimensions of dog-bone specimen
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Fig.2 Heating curves
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Fig.3 Mass loss of specimens of all curing ages
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Fig.4 SEM micrograph of ECC specimens subjected to 200 C
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Fig.5 SEM micrograph of ECC specimens
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Tab. 3 Total intruded porosity variation of ECC
specimens
pon eyl FLpRe/ % 7L /nm
X A 30.0 16.2
28d — 200 29. 6 15. 6
28d — 400 34.3 21.9
28d — 600 37.7 64.0
28d — 800 39.1 195.8
7d — 800 40. 3 194.3
1d - 800 40. 6 577.1

R 400,600,800 °C, 541 28 d i ECC iR {41
SFLBR R b R4 BB N 14. 3%, 25. 7% Al
30.3%. (HEFIE 200 C R M i 5 7L BE R FEK

1. 3 %%, 3 S B 58 B A0 R BE A4 38 . YR BE B A 600
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) R BB 7K 3 fee P L
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ARMERV 5F.4 logD XK, K BFHEAKR
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WAL SRR R TE AL LR KT
0.1 pm MFLBRAET & B8 F &% IR 1 158
FER NEI AT RUE Y, BEE R 3 m, LB KT
0.1 pm MIFLER BARBUR /D, X J& ECC & 1458 B #2
BREERRA.
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Fig. 6 Relationship of cumulative pore volume versus
log D
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I, 3% 5AHENEE T i MIP A4 #5887 d i
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BEM XD, BT R RS E AR W] LIFE —
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SRIBRARTY . SR BF I 400 ‘C 2 J5 , iR B ISR B R
T F#, 600 ‘CHf W& T 56%, 800 ‘CHf FRET
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RE5H ARSI S, RATUERENELRS
LM AR —B. 400 TR, iR AL R I 1
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Fig.8 Compressive strength, stiffness and displacement
corresponding to peak load with temperatures (7 d)
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K M 7~28 d i}, PiEIR IR , X R B R
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L 2 TN B S 1 T T, 3R R Dk K A R B
ASER, W MR B2 IR T ECC R4 M4 H#4.
200 CHf,1 d #1 3 d i HARIRAF , BB FAHXT 8 R
BEA B KA , 4458 BE B S b R R 5 T
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BEA B F ECC i 4 5 B bt e 58 BE (9 3% . 200,
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Fig.9 Effect of curing ages on the strength development
of ECC specimens
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Fig.10 Influence of exposure temperature on the

relative strength of ECC specimens
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Fig. 11 Stress-strain curves of ECC specimens of

different curing ages
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