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Dynamic compaction treatment and bearing capacity test of a warehouse

foundation in Quanzhou

ZHANG Xing-hua, LIU Qing-quan
(Fujian Academy of Building Research Co., Ltd., Fuzhou 350108, Fujian, China)

Abstract: An example of foundation treatment of a warehouse foundation in Quanzhou is reported. The main bearing
layers of the warehouse are mud and silt clay. The design requires a foundation bearing capacity of 150 kPa, while the
bearing capacity of the soil is 40-60 kPa, which does not meet the design requirement. So the foundation treatment is
required. According to the characteristics of ground condition, dynamic compaction method is selected to imporve the
ground. A 5-6 m-thick stiff layer was formed after compaction and the bearing capacity was found to be greater than
150 kPa, which can meet the design requirements. Two methods, namely, Menard formula and Billam’s method, are used
to evaluate the improvement effect. The Menard’s formula only considers hammer’s weight and hammer’s height, but the
Billam’s method’s can consider hammer’s weight, hammer’s height, hammer’s diameter and reduced coefficient. It is
found that the Billam’s method’s works well and has high calculation accuracy. The billam method is selected to
determine the compaction energy of 2 000 kN-m. The distribution point of dynamic compaction is 5.0 m>5.0 m, and the
reinforcement influence depth is about 5-6 m. Test results show the total settlement is small, and the characteristic value
of bearing capacity is 150 kPa. So the characteristic value of the foundation bearing capacity meets the requirements, and
the ground improvement technique is effective.
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Table 1 Results of loading tests

fiEkPa il
15 25 3T 45 55 65 75
0 0 0 0 0 0 0 0
375 155 1.88 221 2.52 2.76 3.02 3.32
75.0 3.74 413 4.56 5.16 5.36 5.76 6.20
113.0 6.18 6.74 7.36 7.86 8.22 8.68 9.32
150.0 8.74 9.43 10.36 11.04 11.38 12.24 12.76
187.5 11.72 12.60 13.50 14.18 15.12 15.64 16.32
225.0 15.08 16.46 17.26 17.86 18.84 19.36 20.16
262.5 18.66 20.22 21.36 21.80 23.12 24.38 25.22
300.0 24.09 25.50 26.80 27.70 28.89 29.56 30.36
225.0 21.92 24.34 26.02 26.64 27.33 28.30 29.14
150.0 19.68 22.09 23.42 24.16 25.04 25.90 26.52
75.0 16.60 18.42 20.12 21.00 22.00 22.68 23.36
0.0 14.01 14.89 16.62 17.28 17.96 18.38 19.06
*k2 APOWER
Table 2 Determine the bearing capacity
6 K S I RBRTTRE/mm s/b=0.01 Xt Bifij%k/ kPa B BRA BB ~F/ kPa Ty 7K 8 1/ kPa
15 24.09 >150 150 150
25 25.50 >150 150 150
35 26.80 >150 150 150
4= 27.70 >150 150 150
5% 28.89 >150 150 150
65 29.56 >150 150 150
75 30.36 >150 150 150
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