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Compressive-shear composite mechanical properties of coral seawater sea sand concrete

CHEN Yuliang *, BAO Erkang' , HE Qin', LI Jiacheng' , YE Peihuan'?
(1. School of Civil Engineering, Guangxi University of Science and Technology, Liuzhou 545006, China; 2. Liuzhou Key
Laboratory of Green Advanced Civil Engineering Materials Application, Guangxi University of
Science and Technology, Liuzhou 545006, China)

Abstract: In order to study the mechanical properties of coral seawater and sea sand concrete (CSSC) under the
combined action of compression and shear, 21 coral seawater and sea sand concrete specimens were designed and
manufactured with the compressive stress ratio as the variable parameter. The failure modes of the specimens
under the combined action of compression and shear were observed. The influence of compressive stress ratio on
the shear strength of CSSC was analyzed in depth, and the shear strength calculation formula and failure criterion
were proposed. The results show that with the increase of compressive stress ratio k, the shear strength of CSSC in-
creases approximately in a power function, and the brittle failure characteristics of the specimen gradually weaken.
When k increases from 0 to 0.5 with an increment of 0.1, the shear strength increases by 1.53, 2.81, 3.60, 4.32 and
4.67 times, respectively. The shear strength of coral seawater and sea sand concrete is mainly composed of cohesive
strength, aggregate interlocking strength and interfacial friction strength, which account for 10%-22%,19%-30% and
50%-69% of the shear strength, respectively. With the increase of the compressive stress ratio, the cohesive strength
first increases and then decreases, the aggregate occlusion strength generally shows an upward trend, and the inter-
face friction strength increases approximately linearly. According to the experimental data, the calculation formula
of CSSC shear strength is proposed, and the calculated value is in good agreement with the experimental value.

Different failure criteria are used to analyze the test data, and it is found that the failure criteria based on the
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principal stress space are in good agreement with the test results.

Keywords: coral seawater sea sand concrete; compression-shear composite stress; failure mechanism; shear

strength; failure criterion
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Table1 Basic physical properties of coral aggregate

Proper Bulk density/ Apparent density/ Water content 1 h water Cylinder pressure
perty (kgm™) (kgm™) (by mass)/% absorption (by mass)/% strength/MPa
Value 879.9 1667 0.67 12.79 4.11

(b) Sea sand

(a) Coral aggregates
E 1 AR S R iR A

Fig.1 Apparent morphology of coral aggregate and sea sand
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Fig. 2 Particle size gradation curves of coral coarse aggregate and sea sand
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Table 2 Coral seawater sea sand concrete (CSSC) mix ratio

Cement/ Coral/ Sea sand/ Sea water/ Additional sea Superplasticizer/ f./MPa

(kg-m™) (kg-m™) (kg-m™) (kg-m™) water/(kg-m™) (kgm™) i

535 655.8 760.1 214 75.1 1.4 30.42

Note: f.—Compressive strength of CSSC cube.
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Fig.4 Failure patterns of CSSC under compression-shear loading
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3 CSSC E-EIERF RS

Table 3 Characteristic point parameters of CSSC compression shear action

Peak shear stress 7,/MPa

Peak shear displacement s,/mm

k

Tp,l Tp,2 Tp,3 Tp,ave Sp,l 5p,2 Sp,3 Sp.ave
0 2.60 2.87 3.61 3.03 0.97 1.03 0.43 0.81
0.1 9.06 6.78 7.19 7.68 1.04 1.80 2.03 1.62
0.2 12.04 10.79 11.77 11.53 1.23 2.18 1.02 1.47
0.3 16.06 14.01 11.77 13.95 1.18 1.11 1.46 1.25
0.4 16.94 15.52 15.92 16.13 1.31 1.54 1.71 1.52
0.5 19.87 15.29 16.38 17.18 1.93 1.88 2.09 1.97

Notes: 7, Tp» Tp3—Shear strength of three specimens with the same compressive stress ratio; 7, ,,c—Average shear strength; s, $p,,
sps—Peak shear displacement of three specimens with the same compressive stress ratio; s, ,,.—Average peak shear displacement.
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(a) Shear stress-displacement curves with different
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(b) Schematic of stress-displacement curve
(k=0.2 is taken as an example)
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Fig.6 Shear stress-displacement curves of CSSC
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