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Formulae for calculating stability of anti-floating anchor and anchor
anti-floating system

FU Wen-guang"?, LIU Jian-guo', YANG Zhi-yin"*

(1. China JingYe Engineering Co., Ltd., Beijing, 100088; 2. Shenzhen YeJianYuan Building Technology Co., Ltd., Shenzhen 518054, China)
Abstract: The comprehensive safety factor methods and partial safety factor expressions should be adopted for the formulae to
calculate the stability of anti-floating anchor and anchor anti-floating system. The model for the stability of anchor groups can
be simplified as that of single anchor, the fracture surface is assumed that the upper part is cuboid and the lower part is cone,
and the depth of conical tip is the sum of the fixed anchor length for calculation and free anchor length. The whole anti-floating
bearing capacity of the anchor group is the sum of that of the single anchor. The anti-floating bearing capacity of the single
anchor is the sum of the weight of soils inside the fracture body and the frictional resistance supplied by cohesive force on the
assumed fracture surface divided by the partial safety factor, which is 1.5 and 3.0, respectively. In the formula for calculating
the stability of anchor anti-floating system, the design resistance value is the sum of the design of values anti-floating bearing
capacity of uplift piles and anti-floating anchor and the standard weights of buildings and permanent loads on them divided by
safety factor of 1.05, and the design value of buoyancy is the hydrostatic pressure at the foundation bottom of buildings.

Key words: anti-floating anchor; anchor anti-floating system; stability; cone fracture surface; uplift pile; anti-floating bearing
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Fig. 1 Uplift resistance of belled anchor
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SO R REIUEE R 2 5. AL, Ky=1.5, Kyp=3.0
5 AR AFRUER PR PR 5310 2 4 R F01HL
"5

(3) ‘A AEFA 38 B, Wik () iWH,
AR 1.2 B, A9 61, BRI 23.7% 18T )
INTHUHR T A R B 1.5 1), ik 15 1, B 39.5%
(VRS [ 7 /N T-Hedk s n SR A4 R O T
LA RBE 1.05, WIEA 21 41, B 55.3% 0 A4
TNTHHR S % (1) LR, X RpE ]
Reos RATFRAEIN, (HSbr EHEAT, Pt ot
HCA A B AT EU R T R BEL ) AR, BRI
FJEIMAE RN VEEE TR, KRG T4
AR IPTT ), 5 TRESEEAHZE R OK .

(4) X A2 TS AR A AR T KR 4
TVRERE, BBl Bl B T2t U IUA R 41t
(R [ 7 1 A IR A AT . 3R 1 A A AT R ¢
B RAATF AT . 3K 1 FP R KA —r KA I A
A RAEE, R —TRR S A AE A
FAFERE, MRRA—E RIS Rl T XA
B B WHCHESEN TR I8 A JCE Ry
Dot (TREERIY BARUEY o XA E WA, %
g, —Mekil, mREA AR EAERRE,
i THS) S KINRIK RN ) K WIER T, 4k A
TR AR IR 2, AW, @il
AN A AT 25 18 MR B B AT 13 A XAk
PR, AT IEE T ¢ [EXR 1 st Eg R

AN SE T, JRRIN TR SR A B, A%
A IS,

(5) H AR S PRS2 b T, A 221k
R FZZ L TR AR, A2 TR X IR, ) 4%
PEF, JLHUBYomEE SZ g5 32 5, BRIkt 12 TR T &5
FITHRETR T e {l. W SRHCA AT B o fH, WFE
B Ko AR AR, ARSI T 7H5 45 R A 2
PEo CTREE AR Bbrite) e CRRFULI TREBAMIEY
PAE T ARG ¢ [EIMS R EIE, (A STEER
IR, 3R 1 VLSS RN R WX R EVE G B ]
7o TEEVIHIE, PR TAEEK PR,
IR ARRRHER LK o (5, TR T KL A XAk
PRGN e {5, FTReA—EEH /K THEE, &
BT M

(6) 20 C(12) e THEL ¢ (E I 45 R TR A - T
MARHERT, — 2 THE, R, A
TRFF 2 B BAMOKUE, Ko WEAHN G, B 02

(7> R 1, TN IIHEA . R D) BT (v S 45
BRIREK,  E R A B L R R A AT
R REHERR, EREA R At R Mk
DI AR W IUE LR D3
THEZERRT 3.0, PR R BT TR AR WA
Pk 24 R 50w

(8) T4l A0 FHE S AR AR . 1/2 (3] 4E
AN 10° , TR 3%~11%, JRED 1/2 B HE
PO E K @ BRAE 30° ~45° 2 ARG EL, W5
SERMREMIAK, 3 R A Py - R 2
A RBAE DA RBT I LR BN . AT
K CHEKRTS5.0m, LERKT8.0m) W, i
TR AN B AEAA T AR — 8 P, 5 as
RN 4%~11%, WEEEIRA K XT3 7h—N
JEUEIE T B 4 BERUOBEAE T S S T e LR
o

(9) TAR, HEAT IR R I 2 SRR

(10D A7 SRR A T80 EE sl A ke 2R T TR R T A1
SENE 2 (a) FRHERR . I X Rl & X (12)
THEL U R PR (R HE AR N 1R AR R & o (AL
MPT ), AR Kn=1.5 Kn=3.0, 75
S5R R PO Er 1 44 0.84 Ak, AR
1.3~73.5, BEEAK, i, XA BT TR
ESMEARRR, TR A K.

(D KAy — 2o e s bR A fF, . OF
A HKEANBL 6.5 m, LEANEL 10 m, #
RIRTE Hy AHEE B HKIES ARBKEZR; @
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AT AP L AR AL EERL T e B A
TEARON B KT A8 BHEAA, B HEAAR
AR AT BRI B R 218 OHES 2 KA
L 90° 5 @OATFEUGR RS M4 LA SR 1 ¢
{H, 555 R 1A RRYIZEUE sl R 22
HHM

3 ETMIFRARTRENRER
3.1 #ik

Sk LIFRIR R 0y g HEAR L7 KRR LT . 4
NERER 87N =g (oL 7k 2% BRI 17 S N E R P (RS 1
WPEREARTEL s Rl EIFROR I ERAR ES  RBAT RS
P TAAE, R AEAE SRR R e AN S5
RIS S AL SE U SS AL E . I AR AU
RGO IR ARG RE MR B HTIF AR
P g oA T P 2 B

PUPEBEE AL A S HTEF Bt B IR
L HUFBCHRAL, MG BIKAL, — BT
R 0y S SO FE A B R A MR /KA E e 3Uis
B B KL, (R 2R 1 TR g 1)
RHE SO R BHUFPFI TR SRIESTE
W NG B I N KAz KL AT
HoJTARUESE 30 RASELAFRAE A R THUF B K
RLFIRLE, B HTIZAS A AR B, (HE AR HET 1)
MIRME B B 220, LU ) @R H 52k

PV SR BUPR BT AR e 0 3 — A F 2 ]
T, NIRRT, CA L TREARRERE) P
ZAE S HUN Y SRR AL BRI KA,
FE LT T 32 A BT 1) Rk s g e & BORBRAERS
V) BRI i K IR ) R A A7 AE A R4
W BIbt L Wb R B A A S
ANKE WA SN L B KR 22 R IBOR, Sl e
SR AEBE R B AR T PN K B R A AR B,
P AF 9B K VEEE LN, A O K s HEAT A
ISR RE S e 1525 18 B e 2% FEB LR T X7
TIHIRE o

P B AR R, ASOICERAGS, D
YR S 771K TIRES > 47 Wi VAL S E R aa iR PEAWired
JEH Ty 2R A R
3.2 WITHLIFHRARBEAR

ZHA (D ~ 3, AEHAPUFHIS 5 L
VRIS 3t N R BT R R RE PR S A ST

Gy/K,+) Ry+D F =Ny (13)

A G WA BN FEA L G PO BEHEL, fT8o
TUAKR 1.0, ATFIBOT AT, S5 T30 H i

B S I EAE R IIK AT B 2 s Ky A BT AR E
YA RH, WL NEL 1.05, BEEkAS R Al 1,10,
Rya N HNEPUTF AR BEVHE, FAH KRB ARFRHEAT 5
Fya N EEEHUZARB ) WA, BRI R ) %
THME Fo Bzpimfa e s a0 GU 1D #2005
PUF SIREVE Foa T HI/IMELs Nya R KTF S 30T
{E, 24T TR 1.0, 25 T S RE K R
PRUEAE, AKEFEEL 10 kN/m’s
3.3 WEAKXKB XA

(D X A3 FRA T WIHMEEANREME. AE
VTSR BT O A, AR S AT PR )
SEPUAEI “PRUEE”, — B FET I G
FERRRR BTG R CRESIMEEEROARIIE) FH AR
HERH TR ) “HRpE(E” — i DUBAR “FRvfEf”, —
e R (13) Wb AR D), O T
CARE, WEEAE “PRAEME7, AR “RREE”, KA
T M A R v B AR R “ B E

(2) H R KIF )2 — R I 8, & HAR AU
X ILJE TR A 38, ARy 800 2 AR AR A B A (A
KA UL, A 803 TR BT B2 R S —Fl
CERFEEATEORTE) PUASTU T, MR T KA
AR K R ) WK A 385 18, KAL) 7K R )
MR 8 1S . R nT R AN R TR
ZHCUREM S, KA BRI JCIE S 2, s
WA SRR, MU 3.2.4 40 S5 MM HUE T 56
SR AT 8N I FEARGL S, B BRI AT 310 0 TR
B, TR NI AR ORI A H B RS e
RIFINRE T 7K AT 80NN SR RIS, AN
KT 1.07, CRFHIERERBETHTE) WP T BhmE
F23 AR H3 A 1.0, RESERR R T 4E F 30V (1 britk 21
Ho BEINATIREN KM 1.0 AT 1.0: 4%
(CTREGE TSR TP R —hrifE) S CREAGS i mT 5
JEBETHGE—hrrE) PR AU T, VSR
BB A A bR (E e LAGr 48000 10 R 4k (4% (a4l
PRI, VRIS 0 EEAE F SR, far g Bl
WD, PUIIBCTHE A P PR AEAE R LABT ) 43 50 &
B, YA BIIA/NT 1.0, ST B N A
INFRRUEAE, T BT HE I N AN K T AR HE(E

(3) Uk BB 4% CRFIPEEERAR I
EAHKH AR, BRI, KO VR )8,
WERI BV HTIR AR ) 5 - Prk R 8O AT AR, 1
X (13) NIFIPTEEAR ) .

(4) PUFHAT SR DR ) AR B AR 1
— RIS PR A () — A BT B . WP v E i AT %
D 5, I L R K A 2 AR 2.0,
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SWIHE, ZAEREKT 2.0 FIRESRIRL, TR
HUAK.

T T A B 07 LR 2 A SR A BEAN 2.0 W AT A
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(5) 24 RBUKMERD HbRf, 51 d 5z I it
WO REFA G, JCHERE I E k. RSO A
BT T IR AT, 1) X A% s R K A VI
ez 4 R EUKUE K B 1.05 REfg I 2 — TRk
—UORRRIALE, AngEuE S, AT 1.10.

(6) X (14) [l HRIE L — M~ X ProR:

(Gy+ D Ry+D F)INZK, (14)

EHINN, Ry K Fya M2 REUKHERANT
2.0, X (14) FHHE K, =1.05 {152 AR, Hoarinst
(13) 00 Gl iz 21480, X (13) R T/EH &
HormikisTia, 5 Rl CHUERIERE SO AR
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TFAEERD AT o teAh, BURE AT AT BESS N TN )7,
XTI E CARRIAE 5, B0 TR R
3.4 JLmIRT

(D 2N (13) FUIJh &% e T 25 S B BE )
JERBH 7o 1T G548 SR F RO s R B S e i S 2
BB S A S 1 S5 2 R B A A A A M T 2
Pl AR o G, Bevh PSR IEAE 7 2 ] E
IFRESE, HsEpr b, NERENATAT 78 TR 2 g 3k )
PERAIEN, AR RIMER A R A B
WATRL RN AN it T ATURORE DL TV 25
SR, AR MERE S . IXFE, Hu R KA KR G SR
WIE KR . RAHDTHEAZN, DiIF S LEEZ )t

FAAEZB, TIRTE UK. R — & — ki A
TR, AT 2850 I RT3 24 5 R EERHL ), (BT I 22
18 M55 It I T e B 4

(P B IS FI AR o L e
PR o AR TR ERE L, 5o R M pUR
FEATRN TP RIRARE,  PRAA R F A7 AR KR .
BEAN, AR AT SUSR HORL 4K, SRR A
B FAEAFAE, R T K BRI B O KB,
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b ORI i A AE T Al AL A LR A
Itk

(3) JERMCN AN, 3 H DA ROTHZ (S (A 58
PRI BIBR,  BEEA A B LU AR, ARME ORI T
IKRABNE| RIS HIN A R A, 8%
BB 241, R R R SOh R BB KA
DI, e O B I AN EOR K S 34T 4o

(4) H T JRHCT S AL A SE B Ar AR K e, BT
YEF EAFAE, KR AR A il bR
LSRRI B N AR AR, T AN B 7K
AT WO AL, 3K (13) FKIESE S
KT AT IR K S TR EAE

4 BB TIELH

F 1P ELERANT 1.0 1 6 ANEFIFT 4N 3 2
81 O REEV S AT, 34 B2 BAAeK
FHab Y HIAT, 1 A 8 3 O TRERIMER, 2
Ao TS 1 AN R IhZ ) X 6 A BTN
T
4.1 Zfi1

ZB PG HYIR R TR, FRREL 80
m, HNE 4 2. A XPUFHHF KRGS A
M B E AN 2, BAFTEEE a X b R 1.5 mX
1.6 m, KJ¥ Hy 3.5 m, A SFAEEA 260 kN,
A (D, BUAZEEEy, 25 kKN/m®, BEEMe A
45° , FiE S ¢ 220 kPa, NHEFFHUIF S B Fua
293 kN, SERFAEAEI 1.13 f%, BBk . WAt
B e fH, RIME Ko BR 1.0, Fo tBAXR 177 KN, HEAE
B 11 0.68 1%, AT . S TARCR THHY 8a,
BATAT EV7 ), X PR | A 1S e TESE T 20
1D 0@ T HUEE R HER R P BY 5 ¢ IFEIE
ST
4.2 EfH2~4

(1) b 2P e i S G TR, 22N
W TR AT b, i Ile s (st g
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KB K 8~10m, A% 6 m, FA4E 91 mm,
[ 0.6 mX 0.6 m, BitHi4kJ) 225 kN. By, A 22
kKN/m’, ¢ 3 38° , ¢ 60 kP, %30 (12) 15 F
BN 59 kN, ACh BTk I 0.26 £ .

(2) ZH6 3 AT S EP, PR
AR A, BT ST 3.5 m, SOk
2.8 m, /MR 1.2 mX 1.2 m, Hidk J3 R E(E 360 kN,
#2312 T Fo DOHFAEAEL 0.33 J2 0.47 fif.

(3) =0 4 J P B Rl S e 4=, BT TR)
1.0 mX 1.0 m, fXALIEBES FKJE 3.25 m, HR4L
HIZT 405 m, #%0 (12) W Foua 0003 510 BT
YEARL K 0.37 2 0.31 %,

G 2~ 4 BRI 34224 R EUMAR IR1A A HAT T
P2, SCERAP ARV TR TR AR OL. 3 A TR
TR L R U RS, KR, Bk
R, TR Y R R .

4.3 EfHl5~6

(1) el 5P —FIHTiF AT 2. BT
W2 JEH N E, SRR, #iATHUF . BT
SRR AR E T, A KEEE AL, [IEE 2.67 mX2.67
m, K3 m, FHA 1 4KE 25 mm K] HRB400 N
Wi, 4% (4 IHEAAR BB IREN 180 kN
HIFERI, MR = R E MR S R, RK
KT S, MDYRIHEN , H R 5 b a) Je i X 33
ek BiFEL) 300 mm. ZJGRVE, & LiFEik
29116 mm CHIW R HbIH PR D, JRBRJRETTFR, 7
4 OB EATTI 2

SCHR[261I 49 R /K SEBRIF Syl Rk 7 evE, (1
BA S BRSSPI IR A 2 R RFIE A
Bl 360N, HhiF-4N A 8T 7120 265 kN, FEARHiWr, Bt
WIRRAT 92 B 52 ) N AR 265 kN, ATk 142 Bl it 55
BENOPHRI RN SRR A T BIR, Ui
BB 250 0 5 OB E A Th B TR LR PRI TR 2 . 4%
X QD L, By, N 195kN/m’, ¢k 35° ,
G Foa h 148 kN, WHRFIEAE Y 0.82 5. Zrarib gl
RGBS, HEMBIR LR N A K
FEN, BT A K2y, A2 200 F4R I8 B (7]
A 148 KND Ji s FFUR MR ) FJ Jl [ 4 A ol 241
BERT SHEAR N AR TR It BB Sb A, HE(A
W EARTFIRRA SN, AR SR IO Bh 4R BRI, HAT
BTk JIBEA, HPUAEITZ Bk D), s b4 .
ZrA PUT IR [RIN hc A T AA VR R e IR S5 4k R e
Wo WRASUR AR BBIR, HIAS~44 116 mm
(PR s A SR R A AR, AN 272424 300

mm XA KN . FlEARHE % 8RR
H 3 A3 A K R 45 BT AT

(2) b 6% 55— BIHIIR HEAF RI R . KLt
G 28 B, 3 EM T E, RAMFPIUT . HifT AL
TR TUA T, KRS, [ BATE,
FEE 1.5 mX 1.5m, K 3~4m, LMk 14HRE28
mm [¥] HRB400 ${7, $i4k )i Bit{i 200 kN. 1175
M, M= BIF, P EFEL 200 mm, P
FFEAZEB R

SCHR[27153 8, M 7K S BRi g A B vt {E
BEFFE RN J1 20 246 KN, FEARBINT, B HIEIAT SZRR
Z NIRRT 246 KN, AL BIF P TS 20T
P SIRPRAE 400 kKN. %58 (11 7H5, BUb. Rtk
Hoy I 21, 25 KN/m’, @k 40° , 45° , ¢ N
30, 100 kP,, TR Fyh 132, 166 kN, 7354
JEBAHET) 0.66 5. 0.83 fiF, HEFTFHUF S WAL, ol
Wik A2 T HERE AR IR AR E WA o Sl R A 37
KON S 82%, 1AIFE 3 mX3 m, BKE 14 m, M
T H B 4~5m, BWithidk )y 800 kN. %0 (11) 7t
SIS B B HE, 230 A Bk Pk a1 2.04 15 1%
1.54 f%, TRE%e4s,
4.4 F=fHI7

KM 7 AT, 95 AN FA hE— () —ANE
HTRE. WY IH oS TR, EHmEL 250 m,
R S 2, PUREEFT A A KRR S5 RUKYE 1 AT
HBENAIEE 215 m; K 9.5m, Bt 4.5m EHAZ 150
mm, FPESm, ¥LERE 500 mm; 1)ZK 6 mbk
UL, BUN AR e R Bl R B RHIEE 500
kN. AT H AT A e i, T T80 N PikcsioR
5, S KEOT % 1.2 FRRFEAE CHP 600 kKND, 44K
BRI AL . H2a (1D WS HUERCEN: By,
20.0 KN/m’, @ b 33° , Fo ol 0.93 fF4FEME; 2
THHL ¢ {H 23 kPa Ji7 Fea 4 500 kNo 1% TR K,
PUFHAT TR 128 N, TR A R %
ot T — R B AR bR % T RE AR L SR K,
S P H S VR AR IR A AR K

5 &
CIOARSCEE T 1R A PO S BT DU AR R
R ML SR, S5 B PUi AT TR Bt T A7
FERY R, N ARAT DRI 5 G TR DTV B AT A AT
FRRRUE MRS AKX LN TR 3 TR,
(2) ZJERE L TR ENE, DUz X
i IRE LN N E ARG SViERd L il s /A WE K 297 <= sk 4o



11

306, 55 GURRAT ST HUF R R AUE TR A 5T AT 1981

WE, RMZaZeR/EGE. PIARKERILT .

(3) BERRONRE 3 B AT I DT AR BT I
PURII AN TN G A R S R T BT s 3
BEREERE ) 2 F0IS - FUPRRR AT PT A2 A AR B AR BT AR
SETERIA .

CADRRATREURE P36 ST i A DAy PRSP 6 A
W R EIRE AL R R SIETE et S S RSN AR
P8 73 TR A (K (BOE BRI, HESURRE DA i i B ot
HKRES HHBAKEZ . BEERAAGTTE I o8 St
T2, BT ) v R IR AR Py AR
i SABUE BRI (Y86 2R T3 B I K PEE R 203 ik LA 23 T
LRRBG M, oI 4 R EORAEKHE T A 1.5
J 3.0 873 FEBY IR A —r KA S A B T BB 11
e AR eSO TR h e w1 DN & B e ]
AT AN IR R A

(5) Wik PiF R R RE R S A X, JThBit
{E TGRS A B AR G A F AR K A Ay b A
{HZ AR 1.05 (24 R AL PURBERIDTT R B0 B
THE S PUPHIAF PR ARB O W E—=F 2 M, 177
T3V UL K S T AR

I 1 A TR S0 PR 8 B 5 SR R s i T TR
FEAI S AT, R T R o SR R A A B
AT
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