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Basic Mechanical Properties of Seawater Sea-sand Recycled Concrete

XIAO Jian-zhuang'?, ZHANG Peng', ZHANG Qing-tian', SHEN Jun*, LI Yan®*, ZHOU Ying'
(1. College of Civil Engineering. Tongji University. Shanghai 200092, China; 2. Key Laboratory of Advanced
Civil Engineering Materials of Ministry of Education, Tongji University, Shanghai, 201804, China)

Abstract: The seawater sea-sand recycled concrete with the anticipated design strength of C20-
C50 was prepared using the seawater, sea-sand and recycled coarse aggregate. Based on 240
standard cubes (150 mm X150 mm X150 mm) and 96 prism specimens (150 mm X 150 mm X 300
mm) , the workability, cube compressive strength, axial compressive strength, splitting tensile
strength and elastic modulus were tested to investigate the basic mechanical properties of
seawater sea-sand recycled concrete. Finally, based on the test data, the relationships between
the cube compressive strength and axial compressive strength, the elastic modulus and axial
compressive strength of seawater sea-sand recycled concrete were obtained. The results show that
the workability of seawater sea-sand recycled concrete is well enough, and the slump of C40 and
C50 seawater sea-sand recycled concrete increases by 5%, 33% than recycled concrete
respectively. The cube compressive strength, axial compressive strength and splitting tensile
strength increase with age, and the long-term strength tends to be stable. Compared with the

ordinary concrete, the 7 d cube compressive strength of seawater sea-sand recycled concrete
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increases by 13%-52%, while the 28 d strength reduces about 5%, the 90 d strength reduces
about 15% , and the 180 d strength reduces by 18%-29%. The 28 d elastic modulus of seawater

sea-sand recycled concrete is slightly lower than that of ordinary concrete, and the decrease is

within 14%. The effects of recycled coarse aggregate on the mechanical properties and

workability of concrete are greater than those of seawater and sea-sand.

Key words: seawater sea-sand recycled aggregate concrete; mechanical property; workability;

strength; elastic modulus
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Tab.1 Mix Proportions of Concretes
WEEE | MR AL (kg » m )
K T -
SR BESE L K 7K e iEEE | HLERE | Bk

C20 0.52 | 150 | 288.462 | 843.462 |1 118.077| 11.15

C30 0.47 | 150 | 319.149 | 829.031 |1 098.948| 11.15

C40 0.40 | 150 | 375.000 | 800.386 |1 105.295| 11.15

C50 0.37 | 150
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Fig. 1 Basic Mechanical Property Tests of Concrete
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Fig.2 Comparisons of Slumps of Concretes
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Fig.3 Cube Compressive Strength of Concrete
T B L0 TR SR L4 B 406 ~ 2506 (] I B 3 1R
B A A G R L B R R R R
AL TR TR 5 A R RG4S T BE S R A
T AL R X o B B8 N RS e — 7 TR K VA
H CLFn SOf 45 By 7B 3] 1 5550 /9 4 . BE 4
THRGE T 7 W58 B 55— J7 g K R P R 2R i
RE A A0 0 P A ML R A BT 9 LB 25 48 o X T A0

PO 58 JEE o P AR BB 5 0K T IR HRERD
R BE+ 250 B3 MAE ) (GB 50010—2010) &
ACI 318-02 RLYE IR BE LA RO BT R B fo 5



20 EHRMAFE I RFR 2018
T . mmeR
—— GB50010—20108 3 B
st sof - B4 L7

AH X L7 e IR 98 R
[

196

(a) C20HAREEL

AE X 7 07 o i R 9 R

28 56 84 112 140 168 196
(b) CsoEAEREL
B4 REELIIHEHERERAEML K
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