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Field loading tests on large-diameter rock-socketed bored piles of
Wuhan Greenland Center Tower

WANG Wei-dong, WU Jiang-bin, NIE Shu-bo

(Department of Underground Structure & Geotechnical Engineering, East China Architectural Design & Research Institute, Ltd., Shanghai
200002, China)
Abstract: Wuhan Greenland Center Tower is 636 m high with the average pressure stress 1500 kPa on the bottom of
foundation. The test piles with a diameter of 1200 mm and a length of about 55 m are applied to field full scale tests. Large
tonnage load tests and measurements of axial force and deformation are carried out so that the status of load bearing and
deformation capacity of socketed piles are obtained, and the test results are valuable to the study of the bearing capacity and
load transfer mechanism of large-diameter socketed piles in Wuhan area. The results show that the load-settlement curves of the
4 piles are all mild ones, and their bearing capacities are larger than 45000 kPa. The settlements at engineering pile top are
9.7~10.82 mm, and those at pile tip are 2.35~2.83 mm. Side friction distribution and bearing characters of piles embeded in
sand rocks are different from those of mudstone. The tip resistance ratios of the 4 piles are 45.3%~58.7%. The calculation
method in China's technical code for building pile foundations underestimates the tip resistance of soft rock and very soft rock.

Key words: rock-socketed pile; field test; bearing characteristic; shaft friction; tip resistance; sand rock; mudstone
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Table 1 Soil layers and parameters at construction site
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Table 2 Rock layers and parameters at construction site

RN RE FREEA
WREH mmpa S gy
HOXALRD 23.0 UETek v %
TR 50.0 SEHK —I12
s XA e 10.0 LT v %
(KR o 13.0 UETek v %

2 PIFRMEA R

I Z G LR 2%, H R ERREBOR, Hibd O
fifim) His (s FRIEAFAE, MEaZrRomtE
B, RPN HLIL IR 25 22 23 A DR A T PR 80 e
DR FUAN [) 25 ) i A A 38 A8 T P R IR 5 10 o

ARRILTFIET 4 A ppEEEaAS, AR ]
1 Fizme RBERIHEAR A 1200 mm [ kA ET B, 3
FIRBE SZAL. SZA2 LIRS A A FE T )2, A3hE
Kl 25.9, 27.9 m; 4 SZB1. SZB2 LAH—7i
WA E I FE I AR 3108 33.6 mF130.8 m.
A A 2 T A, 4 MBI s Kk 7.9~
11 m (3R 3). 4 TR mRE Mgk ik, wpkr
IR h C50, K AR AR S 1 Ay
P AT v S AT B R

42 IR R
D28 1. AL SR, AR - 22
@ 5T+ I, Rk ) 53
QLIATE R A - WK, LS 8.1
DR IRy 1 BB, R RS AI WA 112
3 T LPEA I Wi, TR, ! ! 135
@ B Ry . R%—T%, RA—ERE || —
st e 16.9
BT i A INSH A
@ M: hE (REES:) WA
DB, BB (.
I EaE:
y = | 30.9
TRBETHER0 m 4
(@ 40%5: 5L, E4at—P, FRABT
39.5
O SR : W, EAHEE—P,
SRR, R B ERATRRY _ 145
®p- RIS, RS, Kotk _
_ 54.2
HESGHPRS5.5 m
©,_MNMRE, RS, i, TEMRE
SZA1 Hfi: m

Bl 1 £ERik#HE SZAL &EE
Fig. 1 Profile of soil layers and test pile SZA1
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Table 3 General situation of test piles
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Fig. 2 Profile of soil layers and test pile SZB1
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Fig. 3 Curves of load-settlement
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Table 4 Result of test piles under maximum load

IEON BRI R PR R /mm
WEC b TR RS b

L

%
WO MmN mm omm Rm
SZA1 1200 45000 34.72 9.70 3.45 2.35
SZA2 1200 45000 37.38 10.38 3.63 2.53
SZB1 1200 45000 38.93 10.93 3.93 2.83
SZB2 1200 45000 38.82 10.82 3.82 2.72
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Fig. 4 Curves of load-settlement
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Table 5 Pile compactions under ultimate load

e I T N N - S Y
=5 /mm /mm /mm /mm s s s s
/% % /% /%

SZA1 25.02 6.25 1.1
SZA2 27.00 6.75 1.1

32.37 72.06 18.00 3.17 93.23
34.85 72.23 18.06 2.94 93.23
SZB1 28.00 7.00 1.1 36.10 71.92 17.98 2.83 92.73
SzB2 28.00 7.00 1.1 36.10 72.13 18.03 2.83 92.99
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Fig. 6 Distribution curves of axial force
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Table 6 Comparison between measured values of shaft resistance

and those of geologic survey reports (kPa)
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Fig. 10 Relationship between tip resistance ratio and top load
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Table 9 Percentages of test pile shaft resistance and tip resistance
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