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High Strength Ultra-High Ductile Cementitious

Composite Developed for Steel-

Free Construction
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(Research Institute of Structural Engineering and Disaster Reduction,
Tongji University, Shanghai 200092, China)

Abstract: In this paper, an ultra-high ductile cementitious
composite (UHDCC) with a mixture of reactive powder is
prepared based on the design concept of fracture mechanics.
High strength and high modulus polyethylene fiber is used as
reinforced materials in the composite. Axial compression test,
elastic modulus test and four-point bending test are conducted
to prove that the ultimate tensile stress strength of the
material is up to 20 MPa, the corresponding average tensile
strain is close to 9%, and the axial compressive strength
exceeds 110 MPa. It is proved by four-point bending test that
the flexural performance of UHDCC beam reaches the level of
ordinary reinforced concrete beam with 1. 5% reinforcement

ratio and its ductility is good.
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%1 UHDCC A%
Tab.1 Mixture properties of UHDCC

Wy BiE
KPR/ (kg + m™3) 800
TR/ (kg » m™2) 150
APyH/ (kg m™?) 750
#h/(kg + m2) 500
K/ (kg + m™3) 230
PE #+4/ (kg » m™%) 20
R/ (kg » m™*) 25

%2 PE F4E/E

Tab.2 Properties of PE fiber

S/ WIER T HE

B2/ pm 35

£ /mm 12

RS/ % 2
& B /MPa 3 000

2 X R /GPa 100
Wi B/ % 2~3
R/ (g cm™?) 0.97
&5/ C 150

AN FE R R P R A
it ORI, I 3E47 768 UHDCC A9 P 52 il
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Tab.3 Particle size distribution of sand

P&/ pm HEES /%
<45 0
<75 0.18
<100 1. 64
<200 32.71
<300 68. 05
<400 86. 67
<500 95.31
<600 98. 98
<700 99. 96
<800 100, 00
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Fig.2 Dimension of dogbone specimen(unit:mm)
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Fig.3 Dimension of compressive specimen(unit: mm)
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Fig.4 Dimension of four-point bending test{unit:mm)
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Tab.4 Specimens of four-point bending test

BRS BB R £ EHE/ Y% W5
1 2@+ 2@6 0.57 H
2 3@8 R L 3@8 1.51 "
3 3@10 REE+ 3@10 2. 36 A
4 2@6 REE T 2@6 0.57 X
5 3@8 R L 3@8 1.51 X
6 3@10 {REE L 3@10 2.36 x
7 T UHDCC-1 ¥ x ¥
8 T UHDCC-2 ¥ x ¥
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Fig.5 Formation of multiple cracks during loading
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Tab.5 Compressive properties of UHDCC

8 10

Vg8 R #1/MPa 35 Bk
S 70.7mm 100 mm Bz R
stk sopk R GO/ Gt
1 125.00  108.46  123.70 3582.84  38.51
2 110.51  104.77  121.06 2847.74  43.76
3 122.54  113.93  101.94 2789.98 44,61
4 126.36  112.72  119.53 3678.24 36,99
5 125.78  113.63 — — —
6 118.84  114.72 — — —
SEHfE 121.50 111.38 116.56 3 224,70
WEE 6,05 3.91 9. 90 470. 83 3.78
WHE  0.050 0. 035 0. 085 0.146 0. 092
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Fig.6 Compressive stress-strain curve of UHDCC prism
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3.3 UHDCC HyZ5 i iRk
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