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Experimental study on the influence of vibration rolling on engineering
behaviors of dredged coral sand foundation
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Abstract: Vibration rolling is a common method for shallow foundation treatment, and it has a good effect on terrestrial
sediments, such as sandy soil, silt and silty clay. Coral sand, whose physical properties is quite different from that of the
terrestrial sediments, is the main supporting layer of the island and reef project. In order to study the impact of vibration
rolling on the foundation treatment of dredged coral sand, and based on the housing construction project in Maldives, the
engineering characteristics of the coral sand foundation under different vibration rolling times were studied using indoor
tests, standard penetration tests, field load tests and dynamic cone penetration tests. The test results show that vibration
rolling has a significant impact on the engineering characteristics of the dredged coral sand foundation. With the increase
of rolling times, the density, bearing capacity and deformation modulus of the dredged coral sand foundation, all increase
at different degrees and at the same time the uneven settlement decreases. Vibration rolling has a good effect on shallow
foundation treatment and the maximum treatment depth is about 2 m. The dry density is correlated with the rolling times

and the SPT blow count is correlated with bearing capacity and deformation modulus. Therefore, the empirical formula
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obtained through analysis can be used to quickly evaluate the dry density and bearing capacity of the dredged coral sand

foundation. Hence, the research results can provide a reference for the foundation treatment of the dredged coral sand in

island and reef engineering construction process.

Keywords: vibration rolling; dredged coral sand; field test; ground bearing capacity; evaluation methodology
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Tab. 2 Results of dry density
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10 10 1.60 1.71 145 0.07
20 10 1.66 1.73 1.59 0.04
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Tab. 3 Results of SPT
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Tab. 4 Results of plate load test
HhFE A R H 5 AR IRHIE B/ KPa A EIMPa TGS F Y {EH/MPa
Al 130 144
RARH I A2 130 17.1 15.3
A3 130 144
B1 180 191
Bt & 10 ik B2 180 20.7 26.3
B3 180 20.0
C1 256 26.3
% 20 i C2 256 28.1 29.6
C3 256 344
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Tab.5 The maximum settlement of plate load test
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0 3 19.7 24,78 12.58 5.19 0.60
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20 3 234 25.13 21.92 1.33 0.06
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Fig. 6 Q-s-t curves of dredged coral sand foundation
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Fig. 7 Results of dynamic penetration test
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