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Abstract: Taking the fiber type and its volume fraction as variables, the uniaxial tensile properties of sea sand
engineered cementitious composites(SECC) were studied through uniaxial tensile test. Based on the existing tensile
constitutive model of engineered cementitious composites(ECC), the steady-state cracking mechanism of SECC
was expounded. The fluctuating rising and falling segments of the tensile stress-strain curves of SECC were attributed
to the strengthening and softening, and a new tensile constitutive model suitable for SECC was obtained. The results
show that polyethlene (PE) fiber/SECC with 1.5% fiber volume fraction exhibits the strain hardening behavior of
saturated multi-crack, and the ductility can reach 3.99%. The proposed SECC tensile constitutive model can
accurately describe the tensile stress-strain relationship of SECC with steady cracking behavior.
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Table 1 Chemical compositions of cement, fly ash and metakaolin

w/Y
Material Ca0 Si0, ALO, Fe,0, MgO SO, Na,0 K,0 TiO, P,0.
Cement 63. 210 18. 480 6.740 3.450 3. 240 3.160 0.171 0.533 0.350 0.158
Fly ash 2.580 32. 540 24.760 4.920 0.397 1. 170 0.523 0.589 0.717 0.251

Metakaolin 0. 040 53.290 43.110 0.680 0.220 0.110 0.440 0.420 0. 280 0.520
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Table 2 Physical and mechanical properties of PE and PVA fiber

. . Elastic modulus/ Rupture . . Oil coating
Fib Diamet Length Strength/MPa Density/(g+cm *

iber iameter/pm ength/mm rength/MPa GPa elongation/ % ensity/(grem ) (by mass)/ %
PVA 40 12 1560 41 6.5 1.30 1.2

PE 20 12 3000 100 2.0-3.0 0.97

®3 SECCHEAHEERSE .28 dFIEREMTIE
Table 3 Fiber volume fraction, compressive strength at 28 d and fluidity of SECC

Specimen N ope/ Y0 Compressive strength at 28 d/MPa Fluidity/mm
2PVA/SECC 2.0 0 32.89+0. 34 180
1.5PVA/SECC 1.5 0 31.474+0.29 200
1PVA/SECC 1.0 0 30.5040.74 256
2PE/SECC 0 2.0 29.90+0. 26 143
1. 5PE/SECC 0 1.5 30.0140.44 178
1PE/SECC 0 1.0 29.97+0.32 220
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Fig.2 Schematic diagram of uniaxial tensile test

specimens (size: mm)
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Fig.3 Tensile stress-strain curves of SECC
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Table 4 Results of uniaxial tensile test of SECC

Specimen ,./MPa o,/MPa &/ %
2PVA/SECC 2.96 3.79 0.75
1.5PVA/SECC 2.05 2.73 0. 56
1PVA/SECC 1.57 1.57 0.31
2PE/SECC 1.87 2.18 0.67
1. 5PE/SECC 1. 66 2.70 3.99
1PE/SECC 1.17 1.76 0.68
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Fig.5 SEM images of tensile section of PE/SECC specimens
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Table 5 Values of strengthening coefficient £k and
attenuation coefficient a

Specimen k a
2PVA/SECC 531.97+£105. 20 0.494+0.18
1.5PVA/SECC 233.13£46.11 0.833£0.01
2PE/SECC 484.87+20.77 0.154+0
1.5PE/SECC 44.4943.90 0.477£0.35
1PE/SECC 116.57429.79 0.497=x0.22
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Fig. 8 Comparison between modified results from tensile constitutive model and test curves of SECC

#6 SECCHRBESITHERL
Table 6 Comparison between test values and calculated
values of SECC

o../MPa o,/MPa
Specimen
T C R T C R
2PVA/SECC 2.96 1.97 1.50 3.79 3.51 1.08
1.5PVA/SECC 2.05 1.8 1.10 2.73 2.45 1.11
2PE/SECC 1.87 1.17 1.60 2.18 1.81 1.20
1. 5PE/SECC 1.66 1.76 0.94 2.70 2.47 1.09
1PE/SECC 1.17 1.22 0.96 1.76 1.68 1.05
Mean value 1.22 1.11
Standard deviation 0.27 0.05
Coefficient of . -
. 0.23 0.05
variation
AN
4 Z5ig

(1) R I (PVA) £ 4 5. 2% (PE) 41 4 i
W T RKREASME(PVA/SECC .PE/SECC) 1 &t

e 21 2 A AR 5003 9 R 2.0% 1.5 % . 2F 4E AR B4 %
S 1.5% B9 PE/SECC & 3 H 1 F1 22 48 T 24 1) Ly A% hif
AT R SEPETT IA 3] 3.99% , 5 2PE/SECC Ml 1IPE/
SECC #H b 42 55 29 487.00 %%

(2)PVA/SECC 5 PE/SECC 14 i 8l i 24 bifi 27
AR 3 B 3G I ni FE AR, PVA/SECC /4 3 80 B Lt
PE/SECC B Ui 8 i #5 12.4% ~25.9% ; £F 4 1A 14
o 1.5% W PE/SECC i 8l £ 5 PVA/SECC Wi
Bl B i

(3) AR SCHR Y SECC Ry 28 i Ak By BE 43 Ry 5k 4k
Bt 5L B, DU DA 58 ECC WAL FE SECC
I FH T 3 8 18 7 28 g 2o 9 [n) R @ 37 9 SECC i
AN A S 25 B A W) & BT T
TeR AT AT NI SECC.
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