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Selection of pile foundations in karst areas

ZHENG Wei-guo, XIE Yu-cai, XUE Xu-biao
(Shenzhen General Institute of Architectural Design and Research, Shenzhen 518031, China)

Abstract: Aiming at the case that there have been no efficient and mature pile foundations and corresponding construction
methods for karst areas with poor and complex geological conditions for long time, the state-of-the-art of pile foundations
applied in karst areas is summarized, and the selection of piles is discussed. A number of recommendations are proposed based
on the practical engineering experience from the design and installation of the pile foundations in Aidi Garden Phase Il and
Shenglong Garden Phase Il in Longgang of Shenzhen. Particularly, Aidi Garden Phase Il, constructed in deep karst area,
exploits the aging effect of clay for supporting precast piles. It adopts the prestressed concrete pipes as friction piles, which do
not touch the karst and thus eliminate its adverse impact. On the other hand, Shenglong Garden Phase Il is constructed in
shallow Karst area, where the prestressed concrete pipes are employed as end-bearing pile groups to form piled raft, dispersing

the risk of unfavorable geology.

Key words: karst area; foundation design; prestressed concrete tube pile; piled raft foundation

i —

0 35l =

WETRTE IS, BRAKE . KREASSK
fRIVEZ, ZHUKE M, AR I B R TR K
PR, (HRRWE RS, 5T A0 RS M e i — N
4o WEEBIRARAIT, fFEMSRIE SR, H
MR AL IE — R DL R HUBRIR A T A, W
AR ARRE, EETRRKA, BRERZE, &
A B H R 5 X TR R 2 e P e o -
2, MAEEEE FERK LR, SUEREMZ
JE S AN TSR L, AR R mE k.

TR T VA A AR AN L 3.65 X 10°km?, i [E -1
M 13, RIEA EREREENEZz — M, %
LFHIRIE, HEX M E K BENREEER, 2l

EHL EFFRIMRER NIRRT EREARGHEA
LR o

KILLR, R EIbX mE@st, Kht
) e i R S AP R A R ) R, R R AR ) — b A
RONIHEHE SR Rt T 057%, IRA MR A 8= — &5
LR 0T 52 A 1 DT P B A SRR o TN B 2R M BT 2% A A
I REXS, & “RITHUER 7, 52 “orEa ", b2 “UH
B RS (AR ™, AT —ME R BN IR, IR JTIR SR A&
—ANIRERIFE. BEANEIENTRS ST
FERBESERE I 2, JE BT KB 2 ™ 5 Hh 4 22 6 AT
feGiR AR, TS ZAFT AR ERIR AR R 32 . IR

YFsHHER: 2011 - 08 - 04


mailto:strzheng@21cn.com

| 2

AR, A B A DOV RE A ek 405

R, BRI RFA, LR
2 B Y Mo il — R A — I TR, 5%
BT MR, WS TR . ORI
2006 R AE VYIRS HIT 0 8B B0 R T2
TR RORIPER 7, ASCRAE SOCRR LR 4
AL

1 EintbXEEN AR

TR O X, M R, SR SR
VX o B () 7 R X Bl A e ) 3 A A
TRERHAT LA, 2 XA ¥ U S AR i 2 TR
TEMER IR B A BRI T, FERAIE:

(1) “ZRJ7BHER” PEESRAE P2 200 m, 5%
JeAeFE R R AR, BRI BT 15 m, St 7 HRES A%,
B 32 2. MESERESEUN 2/3 b fLbE, 1/3
NN TF2FUME, BEEAtEE T T 7 AN H o #234LIE
BN R GRIST ST

(2) “PENR”  FEEE AL Z) 600 m, 3L 5 #k
18 ZE3EHE . TSR At TN i, DR i
H, SONATIZAE, R RRFERE, Riaai
ORI . BEEEREEE T T 6 AN H .

(3) “HEtileke” It 14 ¥ 28 JZIEHE . M5 s6 A4
55 RO AR E 2R, BSR4 R F L
FEFF LHI 7 FEAN R B 52 AR, 8 A ahER WaaiR
B 2T% A AT, AHTE 58 AT 3 it T Rl R A I AT5 48
RIAE TR A R, S AT N 10% 4 K3 30%,
W ARAAEE, ACR I SE RTE ER W& RN T
90%, F)a Lzt (100 % SEAEES SR . %
Tt T2 = A 8] 74 58 b 2 A Rl A A o A .

SCHR[3) 48 01 L g X ) — AN AR S, Fak i
MEPOEEN DA S R 1SS RV AR = i Ai 0 AT PN
HREMSCHE GBI 300 /D Rt A E T
VRV D it T A T AL e XA it T P X AR

TN X B BRI AR A B (D FLIEETEAE
NTAZFLNE . TR EHE T . 55 0E. CFG Bt
KEEME, ZEEFWENRERE, SRR
I B DL L

(D) B Grin) FUNE R AR5 T X s 2 s v
BONTTZ AR, R B FLER A, X
IR BV 5 QR AR LT BT A B S5 e A 2
NECERVCR A IX AR & (b FLAEAAE Y I A
FUIRTE M RIAE, R A A o ok it oy SR PR3,
SRS K RE(ER). PG CHE). MY ().
WAL WAL R .

(2) FRALAE R AR I A R B A KA E

I — AL, AR — AR O B A E
HROK, KIARBE KB XA 5 RATE %
WA R, 5 HBLRK WD A LTRSERR,
FTCABRSE AR A OLAh, 8 F AR BCRAI AN L2
FUE. FEVEE I X TR, o (B fLbE 52
FLBEARSS & R B W — M ik

(3) M A AT, T BTN 708 B AE
W oAb S A S WrbE,  tJoi% g ad e R sl A
BRAE AR AN AR L. R, R
SRS O, RN ER A .

(4) FEVE AL S5 BEANE & Ik th 5 0y
ZIREICRHFT AR ER R R S, w2
FURM CFG #EE, (HZ H TR/ 3 2] 4 o

2 ZihTEE —AAvE R R

52 W AE I 7 TR e i X1 K 5 2 0 % 52
Xk —HIAZEEE, EMERASY . N 7
W18 EH e, A EMTE, HERET g,
ARSI KZ) 15~16 73 m?, TR E 2 /7 mP. HiUR
5 HER: 60 NMEFLHBR 4 MRS, 56 NRE
ORI, AR, HIR 18~38m; &M
JREE EAE B R . FTEIHAAAE K EIEI, B
RER, WIFAEILE 53.6%, LA A% 16.6%. (L
PRI B ESFLH, VTR INAS—, VI TR A )5
9290 m, A A0.10 m, A E 11.80 m,
/N 0.10 m, IR KA FR AR B B R T R L
KB FLIRAK S IR, RUEHNE KT R BUE TR
ZAIAH B EE . TR A B EER A o (B L
VENE, DATEREGORAL R HA i s /12 . S dE
vt B T A TR b, UG T R AT AG R

FEVHIFURRT, AEREATT S0 L AT BCR
CFG iz . {H T3 - 2 A &) A A
AP, HAERrE. sRERE, K%
T, JREEAT RS U R M, AT e 2 i o i P .

FEXT T S5 AR VAL S, R R 7
FIEFE, YesE R DA00 FITUN FIE A, A fh Kk
F, HAREEENE, WIRELFRAENE. AR B3 [E
VEFH o SR FH MR 5 B2 AR R S 150 TS B0 o BT 7K
BATFFIEE A 650 KN, A% 5000 2R . it AR
FI R T i A 3 a2 o WE R 3 g et e v,
SESTE IR R 1, i lE, #e &R E R
1100 kN, #H/MEKA/NT 8 m, FEIEBIAR S BRI
N, FEHIRER, BEARIE AR R AAS .

T HACE I O 58 T, & IR bR O 2 SRR ST
BUR. ZWIT TN R RE X ), 2D,



406 "o+ I OB % O

2011 4F

ST 1000 JToeHest, KOK4ERE 1 T T, JF
N R E TEH X LR AL PR A 1 53— 7 3K

TN FJERE R N it S A, O B O
HENTER BRI IIEANED. N TREZK:, A
CLUAZR . ORMIE L ZUUREINAE,  #5  HbE 758 e 5
QOEFMELE P, TR AR, R
TIERMEIIRFZ o AR 2 A0 B 3 BH 72
FEPEAROR, AR b A2 I8 280 SEPR A ZE
2, AR E LR TR . AU R R
LT TG FTRER T AR AR AR BT
MM REFE P AR A A 4 o ol T3 AR R A 1
PR EERH A3 T AN A2, 52 HAE Fel v AR A e AT O
TARSE, HEAAFRA D500 83K, MK ATEUE K
—uk, R AT R, XK G AT LU
Ny GHHERELS

FELLHANcp SRS, G BIGRARIR, AR R
BEe PR ARMX, AAIFERLE E— EA b BN
TIE RO, R Hb DA TN 708 A (SO e AR
YR B, WAL AERT DR A EER O R, FF
NEHA—E R EEN . RS EEERE
S5 A it T BOUNRE e AN AT R ATV PR 3 X
FATRRE 0, SERT ARy — Rt CFG HEiE BEIRIZ )
HEMBETB, HIHUE NI E At

3 B itE —HAMERIERY

R AG R AL TN 6 DX e PR TE ZR A, — 3
N 14 ¥R 17~30 JZ23EHE, Rl 2~4 EHEEE, 2
N, RS 248869.02 m?. HuF IR AR R b
BWRRE, 9AE KD R, 7R
BRFE L HF/KEE, EAEHEBAKZAE 10 m B
Mo

T ETHT, W7 ZIRA AL Kok
. SELREMN, R VIR A A
Uit A A FZ LRI LA S5 A T R BEARE, B N CE TR
0.5 m, B F B PR ISR AR AE R ORAL A 42 KT 6 m.
AT AR 1) WV 2 36.2% , FHorh 40% 47 2~5
AN 2 R ERIR, K R 14.7 m, B R 1~3 m.
EELEEEAY), ATRARMRA. WIRIBE.

BT AT (B TR, AL FLAE A T
2 FUME AN A 1237 i 1 5 PR

(L) AL PR, FEAELL R AR ORALIR
AT O NEIRTOE, P nRE L ORER A
B RBSEAR K s @ TIIARIBES , LN TR P X B 5
@I A 25, MEvi R B ER A% 22 T0 I RAIE .

(2) NTAZFLHERNE 30 MR, KEB/EIREE 1~4

m [P E TG K AR K, B, dE%E,
FRIE 05 m. HWHEHATT 20d 5, HILT AR
A O THIKER, BERERTT; OB T
DUBE, VLRI 2~3 cm; @A e 7K Bz
K, TCIEREK; @OREY EERTRE: T 5 22 R /KR
BRI, A B RIE .

2007 4F 5 H, I @SB A BT %
TH e TR R TR, BEREE (72 fLEE
SOMRAREL ST TR AT ERE IR . A3 it B
WiAT T RERANE . AR AR L, R,
3 Wit K it T e N

(1) #E R PHC-AB® 500, B 1% i) 7K
BIVFHIEAE N 550 kN, 1 IR A I AL, A1)
A FAE % 9 MPa (JE /7 1440 kND #5461, KT 2.5 %84
AP [ AR R T RFIEAE Ry (1375 KND.

COfEDEIRAE I I F SR AT PR B W 12 (B D
AR PIARAE, FMERAL BAT e A B, #MIE
(1) AR 28 FAEAMIC T IR 4 HI{E R 50% (720 KND.

(3) MEHFREAEER, DAEEAINA8 N &
IO hRE; AHZLR ST bR Ry, X RIR R
i

it T H 21 42 H LU R T 2, Wik
Bk, Ik, WMREEELE. RFHEAHRIRE,
MR, FIERE; RSt B, ik
JEAERS, PSR ERARARE . 7EA% Seif B TG VR IR
Jite TSGR, TEARZ i 5E B R D M e R MR A
b DR FH w5 TS 77 TR A A A AL, ARG
DUIRFITERL, HEUS RAFRCR . Bt — O,
DUBENLI 7R, e KU R 9.37 mm. 1% TFERH
TS 3 58 B A A2 B Th 11

TR IR, BT R, PR A e A
RO 2 R fm T ORAF I, A 2 B SO B (1 %2
DR, A FRBINBEICKE A B IE T E L

SCHR[410 28 T B A el — B A 5 4 T 1) B 4
(1R D o

4 AiEHXHEEE AR

i R AN TR S, $RH PN

(D AR IR W E W X 2L, WSEH 8 A
ToAPEBEIT R A A e, H R B RE T 73 Bk 21
e b, BORARESE AR R,

(2) 2 178 )= 28 TR A RE S (I = A 0] % BHL
TR LRI, AT G [ A AR B AR, R
FIBEGENE, At K3, MBI A . 4R F Tl
BERS S DN T ARSI MR 5SS, 19 BECHERS I TTTE



HaFI 2 HAFE, 2.

X T R 407

JE77, AR ARE R, AT ST A .
(3D A M v ol 78 - 2 VAR AU
PEMIRE 77, R R A e B vH BRI, 3R E S 4
P 508 2 g 1)y ek k2 R B B PR XURS: R FH R AR 3
JIITEAE 0 =) 3 e B AR AR ) s . [RIRE, SR FH Tl
PR, B A R IS A 1E R T (A&t
BET7, DA 8 BRAE AR 2 T
() AR, 1R K SUAFEIS, A2
FUBE, (HREF R AT ER, IREE R ENATR R K Am, 7K
BAIARREUR,  BL78 53 7% FEAE IR J=) 3 A 2k 1 vl Re
(5) FEHLIX L FK— R s, Wk A EE AT
BAMEORUERE S BT, SRS SR T Tl A A TR
EBE, HIUSE B P RE Sz M T — M i Tk A o
(6) (it B FL Al et #LYE) (GB 50007-2002)
% 855 ZKHE “HRA NN LA = A5 ARG
BTG S5 e J2 . W 3R ey R X o AT s FF AR
JE N2 47 50 R P T o A 2 T Y 7 o ot [ e R A
X, AR, HERNZHERY, Mk
AT EE VIR T RE 78 53 PR B b T 25 8 1 20 A LARLEEAE
JERATAE IR ) RUSE o L — A — ik, ek ST & -
FEHATH AT RN, AR TR K
EZERA T @B TSN, EXE, BRI
T M S A FRA 7] 0 52 B S KRN AR T
KOCERD BRAFRMERES T, A 7K
R, AR EE AN 2 LR BEAR A B AR

SE Wk :

[1] X228, Rk, KW, 55 Ea X SERE ety
). A TSR, 2003, 25(5): 629 - 633. (LIU Zhi-kui,
LIANG Jing-cheng, ZHU Shou-zeng, et al. Stability analysis
of rock foundation with cane in karst area[J]. Chinese Journal
of Geotechnical Engineering, 2003, 25(5): 629 - 633. (in

Chinese))

[2] A E, B4 ArEvERE S X R R R RY I
TR SR BT HIFFE e B 2 R AR ASE B K 5 V4. 2006:
35 - 36. (ZHENG Wei-guo, XIE Yu-cai. Discussion on the
selection of piles in soluble bedrock areas[R]// The Compile
of Statements of General Institute Academic Work
Communication Movement. Shenzhen: Shenzhen General
Institute of Architecture Design and Research, 2006: 35 - 36.
(in Chinese))

[B] & i, ™AH%, X R BB MK =5
BRI [J]. EHLE#, 2009, 39(3E T 1): 752 - 756.
(ZHANG Wei, YAN Li-jun, LIU Jun. Discussion on
foundation design of super-long basement under complicated
karst geological conditions[J]. Building Structure, 2009,
39(S1): 752 - 756. (in Chinese))

[4] BFehbr, FRARIE, JJ04r, 25 BN R 1e d — bk
FEWTHI]. EH L5, 2011, 41038 T 1): 1261 - 1264. (XUE
Xu-biao, ZHENG Wei-guo, ZHOU Li-hong, et al. Pile
foundation design of Shenglong Garden Phase Il in Longgang
of Shenzhen[J]. Building Structure, 2010, 41(S1): 1261 -
1264. (in Chinese))

[5] kM. #IEABERIB S SR M) Abat: A At
Ak iR %k, 2004, (ZHANG Ming-yi. Research and
application on the static penetration of piles[M]. Beijing:
China Building Material Industry Publishing House, 2004. (in
Chinese))

[6] GB50007—2002 G IEAI R THIVE[S]. dbat: HEE
Sk ERAE, 2002, (GB50007—2002 Code for building
foundation[S]. Beijing: China Architecture and Building
Press, 2002. (in Chinese))

(AR Ted W4T



