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[ Abstract] In order to solve the problem of designing embedded piles in fractured bedrock areas, the bearing capacity calcula-
tion methods, calculation parameters and application scope of embedded piles used in two domestic codes are analysed. According to
the “Code for Design of Foundation and Subgrade of Highway Bridges and Culvert” , the approach to accounting for the bearing capa-
city factors of end and side resistance of piles considering rock integrity, the method of calculating the bearing capacity of embedded
piles with broken bedrock is modified to obtain a method suitable for broken bedrock building. The Mohr-Coulomb parameter based on
the modified Hoek-Brown criterion is used to carry out finite element simulations to obtain the ultimate bearing capacity of monopiles
with fractured bedrock embedded piles, and to model pile raft foundations with different degrees of integrity and analyse their bearing
capacity and monopile bearing properties. The results show that the modified bearing capacity calculation method is scientific and the
fractured bedrock still has good bearing capacity as the bearing layer of group pile foundation. The results are applied to the optimal
design of pile foundation for a super high-rise project in the fractured bedrock area of Jinan, and the relevant results can be used as ref-
erence for similar projects.
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Tab.1 End resistance coefficient and side resistance and

end resistance composite coefficient of the embedded rock
segment

H TR

R h/d 0 05 1 2 3 4 5 6 7 8

¢ 0 0.0520.0560.0560.0540.0510.0480.0450.0420.04

Jp 1LY
m?ﬁf & 0.6 07 073 073 0.7 0.66 0.61 0.55 0.48 0.42
s
& 0.6 0.8 095 1.18 1.35 1.48 1.57 1.63 1.66 1.7

& 0 0.050.052 0.05 0.045 0.04
B
045055 06 05 046 0.4
gy o
¢ 0.450.65 0.81 0.9 1 1.04

(2) (BRI L 5 B BT )

HRAESCHR [22], SRS Bl A S N A
() LBE . TURERY BRBER 7] 52 AR AR A5 VFER,, 7]
$:0(5) 1A

Ra = clApfrk + Czuhrﬁk (5)

T o PRI A A R 5 DR R T ) S L A
FH, $3R 2 WUH; o RIS A BB R JEE A5 R 3R T
SE I MIBE A 4% 2R B, #4538 2 JUH fo R A TR R 2
PO EEARIE(EL

F2 HWERMNPESIHELZEZRS
Tab.2 Exertion coefficients of side and end resistance of
rock-socketed piles

AATED c C
SERE | BT 0.6 0.05
BER 0.5 0.04
TR | AR BT 0.4 0.03

1 YA IR <0.5 mitf, ¢, FelL0. 753 R 5L, ¢,=0; @45 7L
Me, ZHc,, o, EHIFRAEF0.80E H; O 112N P4 XA A1, BREL
15 ¢ FEFNFRAETR0. 750

1.2 AP B3 B ARE NG E
Pl (4)H A (3) AT



QAR WA SRR R BT S N 695

4h,
Qrk = frkAs§37 + gpﬁkAp (6)
W A TR A A
Qrk = gpApfrk + gsuhrfrk (7)

Xt HE R (7)5 2005, B 000 L A s FHL 28 507 B
{EA7 1622 5 4, Wk HAR T3 2 B # A, B
SCHR [4] 5 3CHR [22] BT it R 80315 0
EHAR—E, HARSRFEIL 3.

R3 FEMEHRSEHARE A ITHEEBIRRT L

Tab.3 Comparison of the theory of carrying capacity calculation of different specifications of embedded rock piles
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Tab.4 Reduction factor under the depth-diameter ratio of different embedded rocks
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Tab.5 Physical properties of each stratum
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Tab. 6 Design parameters of pile foundation

FE AT ATV, HOA B gl R i e, mT LA e At v
Ty 3 EABAR/NT 5 m G N R REAETER
AR R T 222 1 R B2 SR, AT R R I 1 T )
R EME s AE T2 T BRI, T BRI 2
BT A PR R 28 T DA B O i T 3 R T AR Y
S
23 MEHRE RIS

PAE-2 & XA A AR R )2, il =X
() FNX (10) BN 3.0, 2.8, 2.4 m HEAYBANE K
BATERIEAE, X Hegs SR 7 B

F7 FEFEBHEAEHITEER

Tab.7 Calculation results of characteristic values of
bearing capacity by different methods
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Fig. 1 Construction drawing of pile foundation
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Tab.8 Rock parameters of the bearing layer

Hi 5 GSI  o/MPa E/MPa m, v/(ms') D
G2 3873 30 21210 10 3082 0
B3 5019 45 23565 10 3846 0
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Tab.9 Numerical simulation of formation parameters
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Tab. 10 Physical parameters of rock formations™*
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Fig.3 Backtracking results of centrifugal test
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Tab. 11 Numerical simulation results
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Fig. 7 Numerical simulation results and monitoring results
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