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Abstract; To investigate the vertical compressive load bearing characteristics of rock-socketed piles in
medium-weathered granite, this paper carried out in-situ tests and ABAQUS finite element numerical
simulations on 12 rock-socketed piles to evaluate the ultimate bearing capacity of rock-socketed piles by
various methods and to clarify the vertical compressive load bearing characteristics of rock-socketed piles
in medium-weathered granite. The study shows that the 12 rock-socketed piles in medium-weathered
granite do not exhibit fully end-bearing piles, but are friction piles or friction end-bearing piles; the ver-
tical compressive ultimate bearing capacity of rock-socketed piles in medium-weathered granite founda-
tion is high, and the settlement at the top of the piles is small, which meets the bearing requirements of
the foundation. The finite element simulation load-settlement curve matches well with the measured
load-settlement curve, and the pile top settlement error is small; under this test condition, the pile end
resistance accounts for 56. 9% of the pile top load, and the pile side friction resistance accounts for

43.1%, and the pile side friction resistance plays a sufficient role in the load transfer process. The ulti-
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mate pile load capacity obtained from finite element simulation is in good agreement with the prediction

result of exponential function model, which can be used for the prediction of vertical compressive ulti-

mate load capacity of rock-socketed pile and the analysis of bearing characteristics and load transfer law

of rock-socketed pile.

Key words: rock-socketed pile; medium weathered granite; bearing characters; in-situ test; predic-

tion of ultimate bearing capacity of single pile; numerical simulation

T AL T g5 L ik, AE R A Al iz, S
HAb B X AL b A AH L, £ 78 2 854 2 e 0
A WACHR BE AR AR TR 532 2 AR AR R a4
SRR B = Mt SR T B e R Y
I iz X B BL R BT 2 i e b, i R
AR  PURE PR RR A | NI BE R TR /NS AR
S BT AR P o X i A B AR AL
AT THRAMNSE, EETBA R = WA
AR BEIM T i BT

Seol %1 3 T 1 B 18 50 I B0 IR JE A6 B 3K of
DU, ST A EE BE T 1 A e T R AR A
XL B R /N R A AN B B g 28 4k 3 S = AN B B
Huang %738 5 SRR 0 45 £ [ Py S0 S 58 | 43
B T3 i e B A 5 ) AR BPL B A B o 2
JI%5 O EE BHL 3 0 3 BEL 3 532 W 35/ 0 | BB ik e TR
B, Ak B e BRI, e e Bl 2 REL T 4
IR BN (E 5 72 7 AR, Armaghani 25 3 5 5ok
PG 96 ARAERYECE B, R 11 T —Fh Bk T AL R ik
Y ( Gene Expression Programming, GEP ) (1) T {ill
AR UL R B R SR O AT T &tk 2 el A
( Linear Multiple Regression, LMR) 43 #, Jf- X H: 4%
AT T A, 45 RUEW] T 2T GEP By UL R F5 U
A PT AT, Murali 451 5% X 2R CT R
H1 3D-DEM B BN B i e R AT 455 L Ay 280K
By, WEFTR AR R far B AL AL , S B - S A
HAERAI 3 =AW B BB 1T —iE3h B 1 —
JRtR BT U] i B I —r ik 5 1, O 52 ORGP 451 £ 98
PERBCRI AT LK B0 AR HUE 4 A o, RE A% 5 LV B
HUFHHLARE 1 25 WL B, Zhou F51 B M T —Fih
HRYNE-A SIS 1 BT DI A A Y | SR 2% i A T
MRS R A AR PR BT I S B 0078, sk Ik
AU S g X T 0 b DX U A 3 T R A o T AR
B M 1 ke R O, s T R
MR AR R

a2 0 T B AT A A — € 1 7]
R A AT BT M X i B 165 1) T TR R ) Y
HWRITE M ARG — IR Z AR LR i A AR
i ARATE , Xof o AT 65 1) 7 28 4% 3B AL AT R BT, %

- - AR EL A R O JEE BT e 4% ) BF 5 AT
T i AR SC o B B 1) BT e A A A
BT ABAQUS A7 FR T  B (E A5 100 AH 45 &
(77 FE R IE 1 A R A B e i A 8 1 7R
BAFPEAN T AL LR

1 X

AT 2 A B 1) BT s A 2 A
B, RAE I KA , 22 il fo 2D il 26, 0 Hri
ARG 1] ] 28 A% 32 LB, O T — 25 B8 23 B AR
BB A o 2 a6 B 26 AR, A Sk A
HIRAEAE B oA TRIE Y0 1d (d BEdE) o ik
5o 1 iRAERC O 9 AR SRR AR B B, T
T A A A L XS 73 BT R AF 548 S Ak 185 1) i 2 1%
IBALEE ;LG 2 AR D 3 AR, Bt R 1)
PO RA BT K, AT T 530 R mi A3z Hh XL AL 6
B ik T TR AR RE

1.1 X5 1
111 St

AR 3 i 0 T 75 8 T L X S >R TR
BERETENE . BT E XU 2RO R
S ERE LR R OHDRLAE B A SR KA M
RIAE R A b A WAkl . s R DIER A N 3,
RN HORLEE Y, BOR A i, 32 258 W) o
K ARl atl, &0 LRYHE #2580k 1
JioR

*1 BELTENUMEBHNFESH
Tab. 1 Physical and mechanical parameters
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ARRAR R e n MPa BFIE( kP
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SR A 0.5~4.6 15.0 270.0
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AP RfEHF 2.0~8.4  8000.0 2 200.0
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Tab. 2 Parameters of testing piles of test 1

M 5 WEAE/m HER/m Kzt
S71 0. 80 10. 76 13.45
S72 0. 80 10. 91 13. 64
S73 0. 80 11.20 14. 00
S74 0. 80 10. 20 12.75
SZ5 0. 80 21.30 26. 63
S76 0. 80 15.10 18. 88
S77 0. 80 11. 30 14.13
S7.8 0. 80 11.20 14. 00
S79 0. 80 11.97 14. 96
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Fig. 1 Stowage on-site of test 1
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Tab. 3 Physical and mechanical parameters
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HELRE JEBE/m MPa  HEfF{H/kPa
TWMmERLE  0.5~7.2 33.0 220.0
AR 0.5~16.5 500. 0 800. 0
WA F AN 2.5~17.0 3 000.0 2 000. 0
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Tab. 4 Parameters of testing piles of test 2

WSS BER/m BER/m BATRE/m KR
SZ10 1L.00  9.50 1.00 9.50
Sz11 100 11.20 1.00 11.20
SZ12 1.00  14.80 1.00 14. 80
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Fig. 2 Stowage on-site of test 2
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Tab. 5 Results of compressive static load tests
oy BRI i METRIT R 1t EEE:y BRI S ﬁ%ﬁ%ﬁm%
/MN /mm /mm /mm /% B ) %
SZ1 11. 00 5.46 2.70 2.76 49. 45 50. 55
S72 11. 00 3.98 1.90 2.08 47.74 52.26
S73 11. 00 8.27 3.22 5.05 38.94 61.06
S74 11. 00 14. 65 4.96 9.69 33.86 66. 14
S75 11. 00 4.77 2. 68 2.09 56. 18 43. 82
S76 11. 00 6.51 3.74 2.77 57.45 42.55
S77 11. 00 12.27 5.06 7.21 41.24 58.76
S738 11. 00 14. 56 4. 46 10. 10 30. 63 69. 37
S79 11. 00 8.02 3.85 4.17 48. 00 52.00
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Fig. 3 Load-displacement curves of test 1
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Tab. 6 Results of compressive static load tests

b BRI i IO 0 e i AU & R ‘ BRATTURE 5 5
/MN /mm /mm /mm /Y% LR 1Y L Bl %
SZ10 20. 00 13.82 4.03 9.79 29. 16 70. 84
SZ11 20. 00 10. 53 2.71 7.82 25.74 74.26
SZ12 20. 00 11.55 3.46 8.09 30. 00 70. 00
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Fig. 4 Load-displacement curves of test 2
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Tab.7 Parameters of soil in numerical analysis
AL EZFR EE/m FE/(KN-m™) A BRMESR/MPa FiERJi/kPa NEEEEM/(°)
Xl 3.50~4.00 19.50 0.30 33.00 60. 00 16. 40
Ak i< Ao KA 5.00~10. 10 22.00 0.30 500. 00 180. 00 30. 00
kAT R 11.50~16.20 23.00 0.26 3 000. 00 800. 00 40. 00
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Fig. 5 Meshing
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Fig. 6 Displacement Cloud of test pile (unit; m)
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Fig. 8 Axial force curve of test pile SZ10
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Tab. 8 Exponential curve fitting results

WSS Qu/KN a/mm™ QKN RS R
SZ10 27373 0.09349 27266  0.999 38
Sz11 31177 0.09753 31074  0.998 45
SZ12 29284  0.10078 29184  0.999 58
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Fig. 10 Exponential function fitting result
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