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Abstract

In this paper, a new type of concrete with magnesia salt cement of quaternion system as cementi-
tious material, coral as aggregate and sea water as mixing water is proposed, as well as the opti-
mized design method. The mechanical properties, such as the compressive strength, flexural and
splitting tensile strength, are studied. In order to obtain high-performance concrete, the relation-
ships between the mechanical properties and the paste to aggregate ratio, aggregate property,
curing condition and the addition of modifier are investigated. The results show that the influence
of aggregate on strength is dominant. A higher curing temperature has noticeable effect on the
toughness of the concrete. The modifier can guarantee the properties of concrete in seawater re-
markably.
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Table 1. Mixing proportions of concrete with different paste to aggregate ratio

=1 AERBHRELREH

EERERLN AV

0.635
0.649
0.661
0.677

u
1.04
1.00
0.96
0.92

ms
428.9
438.4
446.5
457.3

Mg
643.4
657.5
669.7
685.9

MgO #}

574.1
563.9
555.1
5434

F
2833
2783
273.9
268.2

MgSO,7TH,0 sk
30.0 217.8
29.5 213.9
29.0 210.6
28.4 206.1

K
7.4
7.3
7.2
7.0

FE: FePASRAPRLITH RO R KRB LT R, A kg/m’.

Ee &L L EE 2 B 4.
3) R, BRIREE R, HAK 20T, 30°C. 40°C. S50°CIUANEEEAL, TEA IR
TR R REE R 3 d FUEM 14 d BilE PUdfr. BERBTRIOREE

Table 2. Mixing proportions of concrete with different aggregate composition

F2 AEWRERELREL

{ES 40k FLE MgO ¥ X MgS0.-7TH,0 K I K
0.4 428.9 643.4 574.1 283.3 30.0 217.8 7.4
0.6 643.4 4289 574.1 2833 30.0 217.8 74
0.8 857.8 214.5 574.1 283.3 30.0 217.8 7.4
1.0 1072.3 0 574.1 2833 30.0 217.8 7.4
VE: R AR SARERLT R RO AL R IR LT R A, A0S ke
Table 3. Mixing proportion of concrete with river sand replacing coral sand
3. BATRARIR R LA AL
A sy baR iR MgO #} B MgSO4 7THO HEYIN il
0% 428.9 0.0 643.4 574.1 283.3 30.0 217.8 7.4
20% 343.1 129.9 643.4 597.1 294.6 31.2 226.5 7.7
40% 2573 259.8 643.4 620.0 306.0 324 235.2 8.0
VE: R AR SARERLT R RO AL R IR LT R, A0S ke
Table 4. Mixing proportions of concrete with gravel replacing coral
4. HENEREARERTR AL
Rt VERR MgO #} E0ay MgSO4 7TH,0 K K
471.3 715.9 574.1 283.3 30.0 217.8 7.4

FE: FePASRAPRLITH RO R KRB LT R, A kg/m’.
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Figure 1. Compressive strength of concrete with different
paste to aggregate ratio
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Figure 2. Compressive strength at 3 days
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Figure 3. Compressive strength at 14 days
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Figure 4. Flexural strength at 14 days
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Figure 5. Splitting strength at 14 days
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Figure 6. Compressive strength of concrete with
different sand ratio at 3 days
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Figure 7. Compressive strength of concrete with
different sand ratio at 14 days
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Figure 8. Compressive strength of concrete with river
sand replacing coral sand at 3 days
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Figure 9. Compressive strength of concrete with river
sand replacing coral sand at 14 days
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Figure 10. Compressive strength of concrete with

gravel replacing coral at 3 days
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Figure 11. Compressive strength of concrete with
gravel replacing coral at 14 days

B 11. BANEAEERLT 14 dERE

DOI: 10.12677/hjce.2018.76098

821

AT


https://doi.org/10.12677/hjce.2018.76098

Lt &%

ML 2T CLBR A Y, OB M R e A b AT IR = AT T RN, ek R B - iR A
RIS T I AN, EX 5 ISR EE A BN I B SR THE T . e 4@ T R S A R B R . L

HRHERE R R R R R, ERESRAS mamA R E L L BN E BT AT

4.3. FIPFHIR R EERR I

SHRE S B UL 3 d FuESRAEE . 14 d HUERE. 14 d FUromE 2 14 d it higm e AR, 7597

I FE AR ARRR RS it 2, 45 R0 ) LA 12~ 18] 15,

30

10 20 30 40 50 60
R (FRERED

Figure 12. Compressive strength of concrete under different
temperature at 3 days
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Figure 13. Compressive strength of concrete under different
temperature at 14 days
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Figure 14. Flexural strength of concrete under different tem-

perature at 14 days
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Figure 15. Splitting tensile strength of concrete under different
temperature at 14 days
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Figure 16. Softening coefficient of concrete with and without modifier
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