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Loading test research of single ground improvement unit on ultra-soft
dredger soil land foundation
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(1. Tianjin Dingyuan Soft Ground Technology Development Co., Ltd., Tianjin 300051, China; 2. Department of Civil Engineering, Tianjin
University, Tianjin 300072, China; 3. Tianjin Geo-Engineering Institute of Investigation & Surveying Design Co., Ltd., Tianjin 300191, China)

Abstract: The Divided Box(D-Box) is a new kind of soft soil reinforcement technology, and is an improved version of
soilbags, by setting high strength truss sling inside the bag. It can enhance the integrity of the structure and greatly
improves the performance of reinforced foundation. When dealing with weak foundations, it has the advantages of
flexible conformal, shell drainage, stress diffusion and high ultimate bearing capacity. Based on the internal quadrangular
square D-Box. In this study the layout form of truss belt and the shape of bag were changed and the external quadrangular
square D-Box, external quadrilateral square D-Box and external circular D-Box were proposed. The anti-overturning
ability of various types of D-Box, binding soilbags and ordinary soilbags were tested. The ultimate load and anti-
overturning stiffness of each specimen were obtained and similar conclusions were drawn. The external quadrangular
square D-Box performs comparably to the external quadrilateral square D-Box, both of which are superior to the external
circular D-Box, and all kinds of D-Boxes are superior to the binding soilbags and ordinary soilbags.

Key words: ground improvement unit; ultra-soft ground; dredged soil; ultimate bearing capacity; anti-overturing
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Fig. 1 Schematic diagrams of different types of ground
improvement unit
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Table 1 Basic parameters of uniaxial tensile test for bag material

K /mm 78 & /mm JEFE /mm W15 B /mm % R far /N Yo /MPa K /%
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Fig. 2 Load-displacement curve of uniaxial tensile test of bag
material
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Fig. 3 Schematic diagrams of binding soilbag and ordinary

soilbag
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Fig. 4 Conditions of the test site
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Table 2 Properties of the soil

W 478 /m AR fm FIKE % TR E HPR/% EAIR/% AHER GBS 325 /kPa
6 0.2 44.05 40.9 21.9 1.48
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Fig. 5 Test equipments
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Fig. 6 Ground improvement unit as temporary road

Fig. 7 Surface cleaning of test site
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Fig. 9 Installation of ground improvement unit 2
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Fig. 12 Ultimate load of specimens
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Fig. 13 Schematic diagrams of soilbags and ground

improvement unit
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Table 3 Undrained shear strength of soil before and after test
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m AHEKHUBT R /KPa AHEZKTBT 3 2 /kPa
1.0 2.07 2.19
L5 2.52 2.77
2.0 3.10 3.98
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Fig. 14 Tapered earth pin beneath ground improvement unit
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Fig. 15 Load-differential settlement curves
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