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Centrifugal model tests on combined bearing characteristics of DCM and
gravel foundation

WANG Xuekui® %% YUE Changxi"**%° HUANG Sijie®
(1. Tianjin Port Engineering Institute Co., Ltd. of CCCC First Harbor Engineering Co., Ltd, Tianjin 300461, China; 2. Key Laboratory of

Port Geotechnical Engineering, Ministry of Transport, PRC, Tianjin 300461, China; 3. Key Laboratory of Port Geotechnical Engineering of
Tianjin, Tianjin 300461, China; 4. Key Laboratory of Geotechnical Engineering, CCCC, Tianjin 300222, China; 5. CCCC First Habor

Engineering Co., Ltd., Tianjin 300461, China; 6. China Design Testing Technology CO., LTD, Nanjing 210000, China)

Abstract: The combination of DCM and gravel foundation is a new type of foundation form for dealing with complex
geological conditions of cross sea immersed tube tunnels, which has extremely advantageous in soft soil areas. Based on the
immersed tunnel project of Shenzhong-Zhongshan Bridge, centrifugal model tests are conducted to study the bearing
characteristics of the DCM combined gravel foundation and the influences of excitation loads on the integrity of the DCM piles.
The research results show that there is a turning point in the load-settlement curve of the composite foundation and a linear
relationship between the load and the settlement before the turning point, and a steep drop after the turning point. The gravel
foundation can effectively disperse stress and improve the overall bearing capacity of the foundation. The ultimate bearing
capacity of the composite foundation is about 1.5 times the maximum load at the bottom of the immersed tube. When the upper
load exceeds the ultimate bearing capacity of the foundation, the gravel will penetrate into the DCM piles, causing the pile head
to break, with an impact range of about 3 m below the pile head. The surface settlement of the foundation is relatively small,
and the post-construction settlement accounts for 15.5% of the total settlement. This new type of foundation form can

effectively control settlement.
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Table 1 Main physical and mechanical properties of soil layers
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[LYSE-/N 0.8 2.00 1.000 17.55 40.0 0 14.63 0.25
e 10.0 83.2 1.53 2.326 1.57 2.176 1.5 3.8 1.06 0.33
FRRR 5.0 13.5 1.99 0.548 15.81 0.100 25.9 8.0 13.18 0.25
A RAAE KA 6.5 16.3 1.96 0.652 18.00 0.097 27.4 18.5 15.00 0.25
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Fig. 1 TPEI-200 geotechnical centrifuge
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Fig. 2 Level drawings of centrifugal model
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Fig. 3 Sectional drawings of centrifugal model
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Fig. 4 Relation curves between load and settlement
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Fig. 5 Damage situations at pile head
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Fig. 6 Pressure-process curves of piles
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Fig. 7 Pressure-process curves of soils
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Fig. 8 Pore-water pressure process curves
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