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Vertical bearing capacity of rock-socketed piles
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Abstract: Based on finite element analysis, this thesis makes a comprehensive study on the bearing capacity of rock-socketed piles under vertical
load, as well as its three influencing factors socketed depth, bedrock strength and thickness of sediments. It brings forward the finite element method
of rock-socketed piles using the Duncan norr linear elastic £ — B model. The results of the analysis make sure that socketed depth has an effect on
piles, and come to the conclusion that the vertical bearing capacity of rocksocketed piles is in power relation with the strength of the bedrock. The re-
sults emphasize that the sediment in the pile bed will increase not only the average shaft resistance and the settlement of rock-socketed piles, but also
the stress in the swrrounding rock significantly. These conclusions can be used as a reference in research, design and construction of pile foundation.
Key words: rock-socketed pile; vertical bearing capacity; base resistance; shaft resistance; socket length; share of load; finite element method
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Table 1  Calculated results of rock-socked piles under loading

BETH A £ Q /MN

WEETRIL 3 e

/m 2.0 40 6.0 80 10.0 12.0 14.0
Q./MN  1.06 2.13 3.16 4.23
1.0 Q,/MN 0.94 1.87 2.84 3.77
%“/% 47 47 47 47
Q./MN 1.64 2.60 3.85 5.18 6.46
20 Q,/MN  0.36 1.40 2.15 2.82 3.54
%“,f% 18 35 36 35 35
Q./MN 1.85 3.59 4.60 5.75 6.97
3.0 Q,/MN 0.15 0.41 1.40 2.25 3.03
%“{% 8 10 23 28 30
Q. /MN 3.77 5.70 7.45 9.10 10.67
5.0 Q, /MN 0.23 0.30 0.55 0.90 1.33
%“f% 6 5 7 9 11
Q. /MN 5.87 7.83 9.78 11.7513.71
10.0 Q, /MN 0.13 0.17 0.22 0.25 0.29
Q“,f% 2 2 2 2 2
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Fig. 1 Distribution of axial force in a pile with socketed depth

equal to diameter of pile
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Fig. 2 Distribution of axial force in a pile with socketed depth equal to two diameters of pile
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Fig. 3 Distribution of axial force in a pile with socketed depth equal to three diameters of pile
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Fig. 4 Distribution of axial force in a pile with socketed depth equal to five diameters of pile
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Fig. 5  Distribution of axial force in a pile with socketed depth equal to ten diameters of pile
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Fig. 6 Calculated curves of load vs. settlement for rock-socketed pile
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Fig. 7 Relationship between elastic modulus and
bearing capacity of rock-socketed piles
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Table 2 Effect of rock strength on calculated rate

of load transfer

E\E, 1 2 i) 8 16 32
(. /MN 5.70  5.46  7.02 319 2.36 1.59
Q, /MN 0.30 0.54 1.98 2.8l 3.64  4.4]

%"' 1 %o 5.0 9.0 330 46.8 60.6 73.45

S/mm 1.4 1,95 244 3.15 3.97 4.7
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Table 3 Effect of thickness of sedimentation on bearing capacity

of rock-socketed pile

e RERL g oo bk pwpy O OO0

5 L I () /MN Jmm /mm Q,/MN 0 /%
1 1.0 2.0 0 0. 84 0.939 47.0
2 1.0 2.0 50 1.42 0. 148 7.4
3 2.0 4.0 0 1. 86 1.397 34.9
4 2.0 4.0 50 2.56 0.312 7.8
5 3.0 6.0 0 2.46 1.403 23.4
6 3.0 6.0 50 3.14 0. 363 6.1
7 5.0 8.0 0 2.37 0. 548 6.9
8 5.0 8.0 50 2.46 0. 104 1.3
9 10.0 10.0 0 3.25 0.216 2.2
10 10.0 10.0 50 3.28 0. 044 0.4

WS s, Sl L <s o,
RV o i B £ 7 8 e 0 52 o g O S 2 R
RF i B HE DL RO LB WK, 2 R 2 90

RIAMEA K 50% B E: 1 L 35 00, pigytin 3

RIRRAERIR . Eik, 2 st -
> 5.0 B, BENR ) EAEAR RAF A, Xt 5 i T
AR AT SR e A L DR, i —
O 242 AR KN, R 1 R 38 245
A7 B, (ELRE T 8 B MO0 i
bl <3L0) R BT A s bR B

HIl 555200



1 4] B, 8 L AR AR IR A PR TG 4 BT >3
8770 /MN $71Q/MN ¥HO/MN
0.5 1.0 1.5 20 0 1 2 3 4 1 2 3 4 5 6
0 1 L T T 0, T T T T
05
025 ; 05| 1 > 1
& & 2 £10F )
N 3 o L ™
B 050 & 1.0 B1s5-
: 4 Kool 4
iﬁ 075+ ﬁ 1.5 |— #
251
00— 530 20 05 : : 3050515 20 2.
ML F19./ MPa 0 0.5 ﬂﬂmyjoq‘,/mlplj 2.0 0 05 }wﬂm jf)g,,’;f'[:. 25 30
(a)1/d=1.0 ) {/d=2.0 (e)l/d=3.0
HhO/MN #510/MN
0 2 4 6 8 o 2 4 6 8 10
T T T
1 = . 1 —ﬁlflj]ﬂ»‘;ih‘{iﬁﬂﬂé( Tt
€ £ B femine 2 — 8y i e 5 L)
%2 il 51 15 R %2_ 3 —{0 B A3 43 A i 28 ( 5 i)
£, %, & — L3 43 A il £ )
= S RA RN T 8RS AT (L
4 4 Fig. 8  Comparisons of distribution curves of
5 ] 1 x 5 ] 3 1 1 1 shaft resistance and axial force of pile
0 D‘&]m 7132'. /le'f 20 0 0.5 m}.ﬁ‘ a, },ﬁ Pa 20 25 with and without sedimentation
¢/d=5.0 (e)1/d=10.0
VK 2 A i PRV TSR ) DX, 184 N R % 2
5 4 1 (3) Hk AR AT PR 7G550 B 2R B K A BOPE (] BEL

MR HEA BR e TS M b, wT BLS 2 4R LA
J7 TN R

(1) RS Bk F B i BEL 0 % i 8 19 2 481 EE 481 ot 4 ik
VA PEE (I TSR0 > o O R P R 2 SRR AR AE
1, B2k ik B g i SR L e, AR SE N K R
FES B ELAR B AE ) 1 5 AR AR . HH %,
A AN, S5k B T S8 i A DL B it T R S
SHer 18 R O A 7 TR B AN R (R DR 2 L R A5 R
&, ARSI, A I SR A S AR
AR, M HSHGREA HEKR . AN S R
JSE (990, A BEL 77 B 5 7048 LK J 35 B v, [AT 1 =54
AR 22 i P AR T SRS 5 2 1 ik B2 LA I, 8 119
iy SRR 5 22 FH NI K

(2) o RVBE A, S o & SR br BB 8h, X F ks
PEAR BRI SE MR T H0R B, R SRR 5RO
Z A AR R B K 2R . BT A, AR BAR S E R, R
BB b RORESE, o A AR b i R B 78 4
JE PN B AR BRAS B AR SEm, [R] R i vH B %

AR A 73 AT BRIt S B0 f 28, IXAE i IR
BERUINGS, JENWIE, 2 TR BRI, T i
ZERAE . HH AT R W EX S DL 1E Ak,
1A 755 T4 Ja B A vh 4k 8 n BLE7¢ .

(4) BEIEDUAAE A B AU BESE b SR b, JF
AR BEAE HE AE e SR B . ORI
S i BEL 7 9 S5 4% AR T 25 B 0 BEL 7 6 36, 5 B
F 2 50 P R 2 R R K A (00 BEL 77 ity e, B m ok
JRIFBIL T o AR T A R RO AR, B T TR s
A B 7R B RE T SR/, T e AN T DA A% PRl

S ik

[1] BRFW, BEEE. L LRSI REIM]. 32 K. dbg: &
FE KR 7K e e R, 1996. 44— 106.

[2] #h ¥, FERHE. MR E5 M IROTIE T M. _Bg: [F5F
JE AL, 1988. 192- 197,

[3] sEPCR A A BRI A, R B AR 0 A B AR R 66 A it 1 1
ZIR]. HEE: F KK, 1996.





