EURRECI NS ]
2019 4£ 8 A

i E
CARSOLOGICA  SINICA

Vol. 38 No. 4
Aug. 2019

AT B DR AR R
DOI:10. 11932/karst20190418

M X R R A SRR AL SR [T ). P A, 2019, 38(4) : 591-599.

ABEERMX S EEEERL K

L, FE O, TR, H LA
(1. Bgdhidmarr (£8) ARAE, & 200093;
2.7 /AN R FE A TEAE, d& T 530028)

OZ BT 150 mond i 2 A BT, 0Tl R Al Y R A R B, — R T B R R R AU LT
TR S T M DX AR A B L W TS 0 R A T B )R B R AT BT R TR R R IS R M B 1k B A R
PALHY H I o SCRESE 5 R BERE A TA H IX— R B2 177 m () g 2 5000 H L TR A 28 1 BERE A AL i
IR T AR AR R G T A B i S T M T 0 o 3T H SR A S R T 2 0 s A R B BT B o
FEAC A BT Y 40 m fIE Ak ZE 4200 T DX B 28 m B AR A0 ) X0 23, XA G 0 295 SR A0 5 4 T e L )
SRR, RS (o] B BR T T A A8 T R Al P R 2 RE A R BT REOR, LR 22 S UKD U B AE
Ui i S A BE AT SCH v E  K A8 T R R R M BE SR P R i B s AT S o 2 S DR TR
i Tl DCRT ) S T SRR S8 AR I e b 2 Y R AR T ke R R B A DX B R it T

W

KRR - o J= A O R S Y 5 e Y M X5 SR DA 5 R A 5 S

FE4SES TU473. 1 X ERFRIAAG:A
X E 4 S:1001—4810(2019) 04—0591—09

0 3l

[

i DX A5 A o3 o R R AL O 2 K
W) R A LR R )RR /N T 30
m) R 5 8 (BB A DU R 4 2R R T 30 m) AT
I CH WA A ZE ) . TR, A
DX AR v B AN TR BT , AR 8 A 3 150 m 1) 15 )25
SREAREEUL A T 150 m 1 s 2 d S0 b
R 0 AR 3 ) BOR A MRS R A R 2
R W o2 B B S 23 )1 3 o s =/ S~ 1 0 BT
BT B IRV T, A e MRS AL U 2K L T DT 5
b TET 35 B 0 AU IR A JE R R AT REAEAE AR
) A7 T A R ) RV, = 38 ] T A7 8 A AR A
PR B A e I g0 3k B XU i K T FE AR T it
TXMERE 25 5 1 TR o d S e A n) R, P L 2
Vs M IX ) Lt it R . PRLIE, TR R A U X R )2
S I AL TAE b2

FRR 2 (FIRRSE ) FRIREG (0SID) : 2

T o]
)

VA L DCE A SR AL B AU, B AR R AR S
Ll AEARVELAY B Cop) LB N TAZALBE BN
JVERE RERE Z7 U HESE VLIPS
LA LE Y (Y — BTk L (BAR A SCRRAIRGE 12 4
AR A R R T L LR R 7

J7 z WAE A T L T T DX e R A
SUPEAE LA BTS2 B, 0 A 1 e AU s A 31 33
THEOR G BRI, 98 250 b DR A A B T 28 2 T
AL ARBI , 22 Thll 7 AP )  TAR JRE M 88 5 g, 7 R Ay
SRR B TS TR SR RO A e
TR T2 m] — e 8 BE T B bt T Ik 448 83 1) e
AR, HREA AU R AR

T DR T R BEAT AT A IR A RUR
WA AN RO R A e DR B R R A
FEPEAT AR E PERAL S 0B, A0, 4 SRR 5
[l Y, F A R R S VA By i AT
O, RE R T k2SR A BROCERE AT, B2k

SRR (1991 —), 55 AL, TR, AR TR CE L)  BIFET7 1) AL T T TR A TREEE ST, E-mail:lixiang@sgidi.com.,

Wk H 391 2019—04—30



592 T

2019 4

PR B TR () A8 T AR L Ud B B R A 1 5
LA G TR 3ok AT 2 i i SR i A e
1M

R AR RN T 1 22 b A8 el — 3 RS e 4E
Pel — S L T TR SR 0 IR s s
VA% 1l DX SR AT A | 4 A T AU, % TR s A
T X AN i B B R R 7 8 BT A
AU

ST UL b TR S BRI TR T b DR AT A
PERIR, N F J6 % BB JC T R A A IR R I &
> [l I T2 R A AR AL B B A . T
TR SRR X, e I A R s R s R
TCRARML R B 7R 2, 7, H B i A AR T T
IO 2 b B — LAt [ FH DA 4380 b 3 45 44 far 28, 1
FiBERREB B EEAEBREE W &
A IR B DRURS: o T TR B 5 S DX A S
o7 W) 70 43 2 ¥ 4 s T B b 2 B AR A8 7, AT ke
Vs B SR L B, Tk BRI AR 10 H 1

ARG A TR T A TR X 2 EE ST E T
AT HRE AR AL KT A TR A T LA R A S e
e T 0L XA ARG ) 25 SR R R U AR R 0 23
FEHH B R [ AR BIR TR AR 2K R e Y RE A
R ITER

1 IRRIEMRETR

1.1 I#EHR

T H AT VYR T SR X, R L2 207
000 m*, 045 A B .C = S5 RS S AR b T = (A
1) FHorpr A ISR I H e R d5 e 177
m, [ 42 2 1R 32 S5 HIE SO HEAR -1 0 A, 3
TR SF 2 46. 1 mx53. 3 m, HeAA% 0 3 XU )
718. 8 mx24. 5 m.

1.2 IiEMRER

ATCUL A JERERE TR I A5 50 A 161 U BH TR )
ML, 2 BT, AT DU B L AR A T3S R
T 5, X TR S T D L TR K
AR gy LR TR S 1 A 1 3 B, BT DA
Ty b 1 JZ AR B AN 5, Bl 4 S0 T 8 X
] 725 7% 4 89. 96~96. 23 m, 1M SZ PRI H A AR, B 1k
X3 475 B 42 AR TR = 85. 79 m, HLIIE 6 5 11
WZOER Q. AR LO MBOM S
&, BT &5 L2000 ZFE R

E1 ZHIRE

Fig. 1  Architectural rendering
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Fig. 2 Layout of boreholes below tower building
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Fig. 4  Geological profile showing limestone outside of the site of A—tower building
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Table 1 Comparison of pile calculation parameters before and

after optimization
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Table 2 Comparison of compressive bearing capacity of single

vertical piles before and after optimization
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Table 3 Designed parameters of test piles
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Optimization of pile foundation for high-rise buildings in deep-covered
karst areas

LI Xiang', YIN Ji', WEI Jiaqi', WEI Maji*
(1. SGIDI Engineering Consulting (Group) Co. ,Lid. , Shanghai 200093, China;2. Jinchuan Yango Real Estate Co. ,Ltd. , Guangzi
Zhuang Autonomous Region, Nanning , Guangzi 530028, China)

Abstract High-rise buildings, with a height over 150 m, commonly require high bearing capacity of the founda-
tion and a pile-raft foundation is generally adopted. The pile foundation located in the deep-covered karst area
should make full use of the bearing capacity of overlying strata and try to avoid the unstable section of the karst to
optimize the use of pile foundation. Taking a 177 m-high building project in a deep-covered karst area as an exam-
ple this paper presents the details of optimized design of pile foundation, large-scale construction and post-grouting
at pile tips. Using the scheme of pile tip post-grouting and design of long- and short-piles, lengths of piles under
the tower building is optimized from 40 m to 28 m under the core-tube zone and 23 m under the non-core-tube
zone. Load tests and subsidence observations show that the vertical ultimate bearing capacity of single pile and
foundation stiffness meet the designed requirement, and the differential settlement of foundation is very small, indi-
cating that the post-grouting technology can effectively improve the bearing capacity of piles and the foundation
stiffness. Adoption of long-short pile foundation can reduce differential settlement remarkably. Pile post-grouting
technology can be recommended in high-rise building projects in deep-covered karst areas to make full use of the

bearing capacity of overlying strata above the karstand reduce or avoid the risk of pile foundation across karst zones.

Key words high-rise building, deep-covered, karst area, pile foundation optimization, cast-in-situ pile, post-
grouting
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