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Preparing and Impact Resistance Properties of
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Expanded Polystrene

with Cement and

ZHU Hongbo, LI Chen, YAN Meizhu, WU Mengxue
(Key Laboratory of Advanced Civil Engineering Materials of the
Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract: A lightweight material with cement and expanded
polystyrene (EPS) is prepared by compressing semi-dry
materials molding. The stress-strain curve is achieved by
compression test. The absorptions of impact force and impact
energy during impaction are tested by a self-made device when
two different impact energies are applied. Relationship
between impact force absorption, impact energy absorption
and cement dosage is analyzed. Effect of fiber and latex on
absorption is discussed. The results figure out that this
material has a different fracture from normal EPS concrete.
Upon compression, the material will reach strain of 0. 6
without brittle fracture which represents brilliant toughness.

Impact force absorption decreases first and then increases

ks B 2013-07-10

with the rising of cement dosage, while adding fiber and latex
can lead to higher absorption. Impact force absorption
increases first and then decreases with the rising of cement
dosage, while adding fiber and latex can lead to higher
absorption on low cement dosage but lower absorption on high
cement dosage. The influence law and mechanism of various

factors are analyzed in detail.

Key words: cement; expanded polystyrene; compress semi-
dry materials molding; impact resistance properties
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Tab.1 Mix design and mechanical properties
Feft SR E/MPa
e : T o wE/ AR 5
Ki/g K/g R o H/e  FEW/g (@crem™®) % HE iy
C-200 200 70,0 0. 35 1 000 0,323 19. 6 0. 60 0. 45
C-233 233 81,6 0. 35 1 000 0. 380 9.8 0.71 0.53
C-267 267 93.5 0. 35 1 000 0. 452 9.0 0. 85 0. 67
C-300 300 102. 0 0. 34 1 000 0.516 8.2 1.10 0.75
C-333 333 109. 9 0. 33 1 000 0.562 7.6 1.41 0. 85
C-367 367 117. 4 0. 32 1 000 0,618 6.0 1.59 0.91
C-400 400 124. 0 0.31 1 000 0. 675 5.6 1. 87 0.97
F-200 200 70.0 0. 35 1 000 2.67 0. 334 19,4 0.59 0. 66
F-233 233 81,6 0. 35 1 000 2. 67 0, 387 9.9 0.70 0.95
F-267 267 93.5 0. 35 1 000 2. 67 0, 462 9.0 0. 96 1. 25
F-300 300 102. 0 0. 34 1 000 2. 67 0,534 8.3 1.31 1. 35
F-333 333 109. 9 0. 33 1 000 2.67 0. 569 7.4 1. 24 1.98
F-367 367 117. 4 0. 32 1 000 2. 67 0,632 5.9 1.62 2.07
F-400 400 124, 0 0. 31 1 000 2. 67 0, 683 5.2 1. 97 2. 30
L-200 200 70.0 0. 35 1 000 8 0. 340 19.3 0.71 0.59
1-233 233 81,6 0. 35 1 000 8 0,392 9.7 0. 95 0. 67
L-267 267 93.5 0. 35 1 000 8 0,468 9.1 1.07 0. 84
L-300 300 102. 0 0. 34 1 000 8 0,532 8.0 1.62 0.93
1-333 333 109. 9 0. 33 1 000 8 0,582 7.3 1.85 0.99
1L-367 367 117. 4 0.32 1 000 8 0. 634 5.8 2. 30 1. 04
L-400 400 124, 0 0.31 1 000 8 0, 689 5.3 2. 90 1.18
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Fig.1 Stress-strain curve of the materials
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Samples before and after compression
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Fig.3 Impact force absorption ratio
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Fig.4 Impact force absorption on high/low energy
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Fig.5 Impact energy absorption ratio
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