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Field test investigation of the vertical bearing behavior of post-grouting
and rock-socketed piles
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Abstract: In Hexi area of Nanjing, six groups of large tonnage static load tests were carried out to study the vertical bearing
characteristics and load transfer mechanism of large diameter post-grouting and rock-socketed piles. The test piles were
embedded in moderately weathered mudstone with different rock-socketed length, and their diameter was 1100 mm and
the effective pile length was 50.9~55.9 m. The results show that the load-settlement curves of the 4 piles are mild ones
and the other 2 piles are steep ones. The rebound rate of the pile top is 63.6%~83.4%, and the tip resistance accounts for
less than 5% of the total load. In addition, the ultimate bearing capacity of the test piles with poor grouting quality and thick
sediment under the pile tip are obviously smaller, and the shaft friction of the rock-socketed part of the piles is 25.7%~
30.8% smaller than that of the normal test piles. The shaft frictions located in the end of the pile are 25.7%~30.8% smaller
than those of the normal working test piles. Compared with the piles with larger rock-socketed length, the ultimate bearing
capacity of the test piles with smaller rock-socketed length is smaller, whereas the tip resistance plays a major role. The
shaft friction near pile tip is higher, and the proportion of the load carried by the rock-socketed section is also higher. With
the increase of the load, the total resistance of the rock-socketed section increases approximately linearly, and is basically
larger than the total shaft friction of soil layer. The experimental research results can provide a basis for the design of post-
grouting and rock-socketed piles and give a significant reference for the practice and theoretical research of large-diameter
rock-socketed piles in similar areas.

Key words: rock-socketed piles; post-grouting; static load tests; load transfer; cone penetration test (CPT)
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Table 1 Soil layer and parameters of the site
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Table 2 Soil layer and parameters of the site
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Figure 1 Profile of soil layers and test pile in area A and B
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Table 3 Result of test piles under maximum load
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Figure 3 Distribution curves of axial force
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Table 4 Test results of tip resistance under maximum static load

ENiZ s M3 A1 /kN i BHLEL/%
SPAL 563 1.44
SPA2 0 0.00
SPA3 31 0.10
SPB1 1462 4.02
SPB2 1062 2.81

SPB3 0 0.00
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Table 5 Shaft friction of middle and lower strata
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Table 6 Comparison between measured values of shaft friction and those of geologic survey reports
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