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Field test study of engineering behaviors of coral reef foundation
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Abstract: Different geomorphologic zones of coral reef demonstrate different geological engineering behaviors and mechanical
properties. In order to investigate the engineering behaviors and its regularity, a series of tests including plate loading test, deep spiral
plate loading test, compaction test and resilience modulus test is conducted on different zones in Yongxing Island, South China Sea.
Engineering mechanical parameters including bearing capacity, deformation modulus, rebound modulus of coral reef are obtained.
The test results show that the bearing capacity and deformation modulus of artificial calcareous soil ground are higher than those of
reef flat foundation and sand bar foundation. The bearing capacity of artificial calcareous soil ground ranges from 320 to 360 kPa, and its
deformation modulus ranges from 95 to 200 MPa. The bearing capacity of ground satisfies the requirement of low-rise buildings. As
settlement of calcareous ground accompanies instantaneously under loading, fast loading method can be adopted in the plate loading
test. The bearing capacity of subgrade above underground water table increases with increasing depth, but decreases below
underground water table. The modulus of resilience increases with compaction. It can reach a range from 472 to 730 MPa with the
degree of compaction over 87%.
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Fig.1 Plate load test on coral reef flat
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Fig.2 Grain size distributions of three calcareous

soils from Yongxing Island
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Table 1 Plate load test scheme on coral reef
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Table 2 Results of plate load testing of coral reef
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Al 1.39 200 116 2.56

A2 1.53 240 56 7.92

A3 1.56 120 87 6.12 2.12 34.6
B1 1.67 360 200 2.93

B2 1.66 320 171 2.68 0.74 27.6
B3 1.70 320 95 7.70 0.58 7.53
Cl 1.29 220 114 5.53 2.23 40.3
C2 1.19 180 62 7.07

C3 1.24 240 110 11.55
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Fig.4 Curve of plate load test on calcareous soil ground
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Fig.5 Q-S-f curves of typical calcareous soil (B2)
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Table 3 Spiral plate load testing scheme
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Table 4 Load test results of spiral plates

W5 RRE/ m ARG IIFHE(E/kPa  BIEHE E)/MPa

L 1-1* 0.5 180 4.0
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Table 5 Test results of resilience modulus

W 5

BOKT#IE  FATHIE ST PO

/(g/em’) /(g/em’) /% /MPa
D1 1.90 1.81 95 472
D2 1.90 1.79 94 475
D3 1.90 1.78 94 579
El 2.03 1.77 87 428
E2 2.03 1.88 93 730
E3 2.03 1.83 90 517
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