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Abstract; In order to solve the shortage of fresh water, river sand and gravel in marine
engineering , Mineral Sea Rock Concrete ( MSRC ) was prepared using sea sand and coral as
aggregate and seawater as mixing water, and pre-wetting the coral first, and then mixing it with
cement mortar. The effects of net water-cement ratio ,aggregate water content and sand rate on the
compatibility and compressive strength of MSRC were analyzed by slump and compressive strength
tests, respectively. The results showed that the slump increased with increasing sand ratio in the
interval of 45% ~58% ,and decreased with increasing sand ratio in the interval of 58% ~60% .
When the water content of coral aggregate is 12% ,the mixed concrete has the best workability and
the highest cube compressive strength. The cube compressive strength with a net water-cement ratio
of 0.43,a sand rate of 47% ,and an aggregate moisture content of 12% is 3.9% and 10. 6%
higher than that of aggregates with a moisture content of 9% and 15% , respectively. When the
strength grades are the same, the cube compressive strength increases first and then decreases as the
sand ratio increases. For the mix proportions with strength grades of MSRC20, MSRC25 and
MSRC30,the maximum cube compressive strength was achieved when the net water-cement ratio
at 0.43,0.41 and 0. 30, respectively. The compressive strength of MSRC develops rapidly in the
early stage,and the growth rate gradually slows down after 15 d. Based on the test results, the
formula for calculating the cube compressive strength of MSRC is proposed, and the comparison of
the test results and the formula calculation results shows that the proposed formula matches well
with the test results. The MSRC prepared by the author has good workability and mechanical
properties. The research results can provide important basis for the mix proportions design and
engineering application of MSRC.

Key words : mineral sea rock concrete; compressive strength; net water-cement ratio; sand ratio;
water content of coral aggregate
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Table 1 The main parameters of cement

TKIERL S R/ (em?-g ') BIBERTE]/min - ZEERSH]/ min B K i/ % BRI D
P-F32.5 4130 185 209 25.9 3.0
®2 KR EET WL
Table 2 The main mineral composition of cement %
KA w(Si0,) w(ALO;) w(CaO) w(CsS) w(C,S) w(C;3A) w(C,4AF)
P-F32.5 3 9 1.2 38.5 13.3 5.6 7

(2B &

(O)BBISNRRFLER

B e
Fig.1 The coral aggregates



5 6 1]

TS ORI R Y KD IR A A S PR RERT Y 1071

2 000 kg/m’ , FLBEFE K 51.5% , 1 /INEFI
IKFH 15% M REFT & (iR SR B ol ge 0y
) (GB/T17431. 1) 55 1 #4: ARG M
o MRS E R I R SRR (WL 2) | i
WE R MR 3 iR, 6 (CERHD)
(GB/T14684—2011) My KL=, 1 fb 1 5 544
PRI El 3 FroR . JBKRIE SRR L AR
S BH T 2R RSN A 7 AR 7= i SRR R D
IR, H KR K 20% TR 7K 2 BE R ViR K

PR E BL AT BC ]

2 ifgEb
Fig.2 The sea sand
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Table 3 The basic physical properties of sea sand

P E A2/ mm IR g )5 i/ g BURE 52/ % KR 1% WK A5 F/ %
2.36 ~4.75 100 97.7 2.3 2

1.25~2.36 100 98.0 2.0 2

0.63 ~1.25 100 98.3 1.7 2

0.315 ~0. 63 100 98.3 1.7 2
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Fig.3 The grading curves of aggregates
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Table 4 Factor level of orthogonal design

BRI B/% HKIRHE DR SR %

45 0.43 9
MSRC20 -A-B-C 47 0.46 12

50 0.49 15

50 0.36 9
MSRC25-A-B-C 52 0.39 12

55 0.41 15

55 0.24 9
MSRC30-A-B-C 58 0.27 12

60 0.30 15

TE R4 5 43 AT 43, 3 — 8 3R TR L
JE SR AY A FORTPR S =4 B RR KK L, Y
WAy C FRIMBIE R kR,
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Fig. 4 The electro-hydraulic servo loading press
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Table 5 The test values of MSRC compressive strength
Bl wasn kot POl IR SadLE T
MSRC20 -47% —-0.43 -12% 47 0.43 12 0.814 24.48 121
MSRC20 -47% -0.46 - 12% 47 0.46 12 0.814 24.03 146
MSRC20 -47% -0.49 -12% 47 0.49 12 0.814 22.15 151
MSRC25 -52% -0.36 - 12% 52 0.36 12 0.887 28.22 146
MSRC25 -52% -0.36 - 12% 52 0.39 12 0.887 27.66 178
MSRC25 -52% -0.36 -12% 52 0.41 12 0.887 29.13 182
MSRC30 -52% -0.36 - 12% 52 0.24 12 1. 190 33.05 112
MSRC30 -52% -0.36 - 12% 52 0.27 12 1.190 32.19 146
MSRC30 -52% —-0.36 - 12% 52 0.30 12 1.190 33.42 159
MSRC20 -45% -0.43 - 12% 45 0.43 12 0.814 22.42 161
MSRC20 -47% -0.43 - 12% 47 0.43 12 0.814 24.48 185
MSRC20 -50% -0.43 - 12% 50 0.43 12 0.814 23.56 202
MSRC25 -50% -0.41 -12% 50 0.41 12 0.887 27.18 164
MSRC25 -52% -0.41 - 12% 52 0.41 12 0.887 29.13 172
MSRC25 -55% -0.41 -12% 55 0.41 12 0.887 28.45 185
MSRC30 -55% -0.30 - 12% 55 0.30 12 1.190 32.24 156
MSRC30 -58% -0.30 - 12% 58 0.30 12 1.190 33.42 185
MSRC30 -60% -0.30 -12% 60 0.30 12 1.190 31.29 203
MSRC20 -47% -0.43 -9% 47 0.43 9 0.814 23.55 151
MSRC20 -47% —-0.43 - 12% 47 0.43 12 0.814 24.48 172
MSRC20 -47% -0.43 -15% 47 0.43 15 0.814 22.14 168
MSRC25 -52% -0.41 -9% 52 0.41 9 0.887 28.88 145
MSRC25 -52% -0.41 -12% 52 0.41 12 0.887 29.13 165
MSRC25 -52% -0.41 -15% 52 0.41 15 0.887 27.22 172
MSRC30 -58% -0.30 -9% 58 0.30 9 1.190 31.46 143
MSRC30 -58% -0.30 - 12% 58 0.30 12 1.190 33.42 172
MSRC30 -58% -0.30 -15% 58 0.30 15 1.190 33.22 201




%5 6 1]

A SR PR Y KRS IR B 5 S PR RERT ST 1073

MSRC IR IE 2543 S0y W e, — el S 438
RBEIRTEA W 5 (a) i, 53— R
PRI R B R Jm 0 B R SRR 2 an &l 5
(b) Fim,

£

(@) IRBLSR OB BBRR

5 MSRCIXFIBERIES

Fig.5 The damage patterns of MSRC specimens
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Fig. 6 The influence of sand rate on MSRC slump
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Fig.7 The influence of net water-cement ratio on MSRC slump
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Fig.8 The influence of sand ratio on compressive strength
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Fig.9 The influence of water content of coral aggregate on compressive strength
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Fig. 10 The influence of net water-cement ratio on compressive strength
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Fig. 11 The compressive strength curves of

MSRC at different ages
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Table 9 The optimal mix proportions of MSRC

MSRC 54 J Fe A b /kg 28 d ik
i1 Kik 520 bBiik=g et K K 3% £/ MPa
20 400 733 643 174 0. 814 24.48
25 440 811 582 182 0. 887 29.13
C30 550 904 509 154 1. 190 33.42
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