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The evaluation of bearing capacity and the optimization design of

anti-floating capacity for forrock-socketed anti-uplift piles

Yao Meihong
(Road Engineering Department, Fujian Chuangzheng Communications College, Fuzhou 350007, China)

Abstract; Targeted at a scientific control of differential settlement between the attached pure base-

ment of high-rise buildings and the main body in engineering projects, the reasonable estimation of

the anti-uplift capacity of rock embedded under-reamed cast-in-situ piles and the optimization design

schemes for pure basement to improve the overall anti-floating capacity were discussed. The engi-

neering practical results indicate that the rock embedded under-reamed cast-in-situ piles can

increase significantly the uplift bearing capacity of single piles. The estimation of ultimate side uplift

resistance of the cast-in-situ piles’ embedded part can refer to the method used in rock-embedded

pressure bearing piles. The ultimate side resistance standard value of the piles can be expressed by

rock uniaxial saturated anti-compressive strength standard value multiplied by the uplift reduction

factor.
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Fig.1 General layout of a basement in a certain

high-rise building
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Tab.1 Distribution and physical property of soil layers
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Fig.2 Basement structure, cast-in-situ pile and

their relationship with soil layer
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Fig.3 Calculation model of the bearing capacity

of uplift under-reamed cast-in-situ pile

37 e i s B X B JEE il 4 14 P9 BE 4 £ RN T
AR NS ORI R B X B AT, [



553 1]

LY ZANR e R R L i WARA ) S KRR LR A 221

PRCEFINEEHARBIE) > 16194—2008 A ILHK 1
B4 d 2247, 50 BRATEL 7 ~ 10 d; i b v (3
FERIGH Y PDGJ08 - 11—2010 AR5 | VA7 4 [X.
)2 DA Ak = R 32 AR a5 I g
FE 5 X B B ™ RSk m B2 LA | 8D Ju ], HOR
THIETE RS 2P B EE . B LI A ER
(EH A3, QO BRI o R 55 XK B 4% 0k B
FEARTASEY I i AR R 35, XN [F 4 Je vifs EL
TR [RIREAR B, 2315 209 S i R B XA AH W]
FZE A X N B £ B R AN S G 3 Q8 i o R
5 DX B BE A B, X DA M = ARy ok 21
T X REHRY KRSk = BE LA L 8D, X R R AR
U Bk R R A G B B A R
SR Z B R Z b
AT FEBUHRAT I E B & 4% d =0.90 m,
PN AR D =1.50 m BN T A2 FLHE ML, B
St AR ZEREA/NF 1.0D  HES5 )2
FEXTOC R UL 2, SR R ) BB 4R AR 2 ) R
TEAE I 3 7 0V 0 38 BH A i el 3158, 25 5 1R
JGJ94—2008 i1 5 45 - b 1 297.5 kN, 1 = I
DGJO8-11—2010 LR 1 349.4 kN, i1+
Pt R 5 X B BE Stk R 8 A 0.8,
FIBRI 0.7) ¥ HUE (B, BT 9 s Re 2
SERE 0 Th XA V8 B b A, B gt v A e e o 32
FRUE(E £, 35 14.50 MPa, X A P g MED IS o
ML 2 AT A 2 5mA5 Z | DRt A ) 2 FE A4t
P FR AR 2 PR (AR A 2 (2) THE M 25 5w T
TR5F
X CEPURAE, 2 FH NI 3 BTR 1 [B A
T BTk B SR A AT SR 36 1T, (H Tk i BR R
BRI PO S50 2 B A BT 88 i) 0 R 7
7 R R BE g 53 S )2 Rt o B m
o7, 4% T,
T, =T, +T, (3)
T,=X.2.f, U, (4)
K, Ty o SR BR A BE ) bR A, # A (2)
TR T, A BUER BRI 1R e ; A,
oA BEUIR 280, HL 0.70; £, J w4 BB 2
B, Hie JGJ94—2008 55 5.3.9 44 SCUEIA K 9 B
;£ A A AR hT e o BEAR AR [ ik
HERKE,

NI (4) BRI A BT £, TR R
AMIBE 3 A (B Sty L, 3fe LABTHR Hr ok 22 B0,
HA(2) — kA&, @S A, HHE5 R 53
BR L3 ] AAEAR I .

HAEA(3) L (4) T, B S R 3y XK
JEFE DGJO8—11—2010 HU(E, I iR A B4 B 48 7K
T IEE N 2 962. 4 kN, Bk A B ab ik
2 008.9 kN, LLZA3 (1) L (2) BB ER R T A IR
—fi5, FiAE T AR, ¢ 900 mm A5 EH AR
AL AR BTROR AR T 1450 kN ZE3K, 5 g F|
N TIEFLAEY A KE, FLY™ S S 5 18 0 () TR 5+
AR, N TR 4 S A BE T U&7
SR TRV K om HAR K 1.50 m,

AR A A () b I AR 8 AR & (AT 2
BE SRR ARG, B T AN A TR EE AR A
THL TR ARALZ T AR A PERLE 528000 —
(a) 28, SAUEFR I G R — G0, B K448 v 1 FRAH
0.2 mm,, [R]E H A A B TR K A Bk
WAEIKAL, HAE LR I WK A B S A
{EAH 22 6 L, MR ¥ 49 A0 TR o6 RS )
GB50010—2010 &5 7.1.2 £ 3, 4 W B A A7 i
3220 BT, Fe K SE4%E B8 B WI 415 2 235K
2.3 mEHEHENRL

PUARAE U 75 2 (] e 25 B8 el A iy gy 28K T
O, — S T KA 35 BIGTTR A J5 i KA B ek AE
A2 H ] KI5 S50 H 2 25 0 A AR
FH 38 1A B 55 ] BBl - A 1] £ ol B8 BEL o 5 A%
25 R A — T O R R KA R B IR R T LA R
TP ] He At e At — T8 7K 52 435 B8 B 1A) T ) A
#, BERT TR AR BT RAE

AT AR R KA B A VE N 42
(R EOES ) = I i =19 i R O R
B R REAE A1, HE AT 2 ] SR FH B p 7S
RS e 138 Ao 28 K b 3k 7 3% ) 0 0, de/N HLAR
1.8 m, e K EAE 3.0 m, MEom 2 m I AFE I ER
/NF 1.0 m B B ROSH H TR 4 78 45 il fie /)
B2 1.3 m, R TEAR 2.1 m; BRAAE R (a1 R R
FRAE(E 10 400~27 300 kN,

T 2.2 WAEE, AT = 5B
AT E | ARBE MPTIRAT B 3 AR, M
MR 3 MR PR AT A B4 A B A B

@ IR S A AAGEZ 5145 . (DGJ08—11-2010 #ILIER LY , 2010,



222 fRiE TR B A

514 4%

T AR T A2 1WA, W TR
SRR, AR AR PH ) fof 200 BN F BT Y
LI 7 i =X S R 1B (0 = ] Dt ooy N S~ S T
2. TR ERE SR D Al T & 2 6] = B A
AR 2 BRSO SRR SR A W e A TR
W B XoF G5 7 A AR AR B 52

M- T8 AR5 Al 2 2 [l AR TR
FARE T L8 e 458 ) 25 8 43 B i 7 2 s s 79 iz
IR AT REH BT, PRl AR TR LB TR, A
R AR NI FE AR I AR AR & |, 2l 3350 0 A
TIPSR B AT BT 04 55 A1 PR AR IR 2 1
A1 BIRE [F] B Bl R R AL, AT B Bk
BER 53— AN UF Ak 2 < RS TR L3R B () A, W] R
JE REAR LAl i 2R TR 00 32 TG 00 S J1 7KK o 4
H M,
2.4 PUIRIRIE  TURE IS R K HiF M

WEETE IR , A2 FE G ] N B AL R 3 AR 41
PRIEAE 4 R U LI R 5T YE ) GB50007—
2011 BFSR Q MY AHSCZE R AT Bt ke, i
g hinfar =Xk 0 R AR far 2 B e B Y
4300 kN, 5 KRS 7 2390 223 000 kN AT
BTk A U-A fZanE 4,

RIS WETE e R ey 280 R AR T 4 i 24 42
IN 535K 13,64 14.66 F1 15.53 mm, HLI%A B @
PIREHE RIS, XoF L 1) 5% A A2 T8 43 0 R 8.97 .
6.27 1 7.57 mm, M 7EB T2k T X3RN AR IE
WN 4.26 3.97 F15.12 mm, HAT W 7R A
HAEHT  WEumdt 1 LT A EHE LS far kg
A F AN BE 7 SR AT 5 AR B K Afr AR T A
BOIAUE 850 K45, B AR AE R I8 A PR A 2R
B EHEREGUET 2.2 Winca P AR & S0
IR B A FE

it A A v R ) 2 HE B el ) e 9 o A
55 3 i X B R Mot T = AT e R DT
AHE R % 58 T B3 EE HURAE 58 U 2 WIAE,

S

PRAS A B R UTRE A AR RS, 2R 9.62 mm, B
NGB R HEFEARAEPI R A, 21 6.37 mm I T =
RV R ATEARAL A, BT 3.43 mm; Fe/ D UTRE
RATEREAA, BT 1.82 mm, M 20T R UL
G50 A I A TOREARAR /N TR 22T/
PEILSER R A T 3 a, EHTEAT H BUEAT 52 5 3
G IX R TR 5 H T 28 8] i IO 22 45 11 58 4 h
FNBH I B AR,

18.00
16.00
14.00
12.00
10.00

A THA/mn

g00f

600
4,00
2.00

0.00
0 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300

HRFFRUKN

B4 BiEZEEUKFHRIRE U-A Lk
Fig.4 The U-A curve with the result of the

uplift capacity test on single pile
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