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Design of sealing bottom water-stop body of anti-floatage anchor-jetting body in
non-dewatering deep foundation pits
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Abstract: The dewatering work of foundation pits is an important part of foundation pit engineering. Because this work may
break the original balance of groundwater, and cause uneven settlement of the surrounding ground surface, and serious
engineering accidents. At the same time, it wastes groundwater resources seriously. The anti-floatage anchor-jetting body (AAB)
of deep foundation pits is a new important sealing structure of non-dewatering deep foundation pits. Based on the analysis of
the mechanics of AAB in non-dewatering deep foundation pits, the effectiveness of the water-stop body and the safety of the
support system, it is determined that the jetting body is in the elastic state. Using the theory of elasticity, the stress solutions of
elastic thick plate under uniform and concentrated loads are established, the strength safety control method and the relevant
method for calculating anti-uplift force of anti-floatage anchor are obtained, and the software for the design of sealing bottom
water-stop body of AAB in non-dewatering deep foundation pits is developed. The monitoring data of foundation pit show that,
in the excavation and service, the safety of the foundation pit meets the requirements of construction, although it has a small
amount of side wall seepage and natural watering.
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Fig. 1 Section plan of AAB in non-dewatering deep foundation pit
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Fig. 2 Mechanical analysis of jetting body
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Fig. 3 Mechanical analysis of jetting body under uniform load

B 4 SPEHIER THRERREZ H o EE

Fig. 4 Mechanical analysis of jetting body under concentrated load
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concentrated loads
WEARM S, M (27), FRARHE TR G,
KRR RN 25, et Ak R BE K A< 1) JE B2 A
H, :h:—B+x/2B;+4AC ] (28)
3.2 fuFmMIRt
U R AT AE e A AR 2 kT, Wl Bl T
Wi VEFM . BATAL T M A v R 38 23 78 SR AN
B, Ar T b 7 8 SO B o &M [ BEFRIRAR
T BT e R S AR . [ BRI AR
i ] 4 55 - F) S BT RS BHOR , T AR 4R AU AT B
(1) A E Bt
a) A1l [ B BR B4k /™
FER R AT A F R 5 B i ] 1 55 @A F) S I
KAEBTUIRR , SlAT AL R ik b (K B 2y #5550 3 A
B A IR AR/ T S T A R R BB 5 R B (B
t<[o,] (29)
p, =prRHT (30)
b, BB WS ANk [ B A R4, B 0.85.
fift (300 F5HAT A1 [ B B2 75 1 2 -

H, :h;ﬁi’zr . 31)

b) T A1ES ] BN 7 i ] 1 L
AT &Ml ] B /Nl [ A E L U2 ST
[U3]7F (0N 6 5 A S . i ZORAIE Hii

Z1.1 Lo

L. _alrg (32)

m
t

A Lo AR s £ RS IR ST 550 L
BOHE: £V R BT R L BHE s d 9N

MER; NI REL
2 FIRME IR J5 B A FEAS BN T4 oot B
K ER 0.7 £5, HAR/NF 250 mm.
(2) i il B it
BERE [ Btk ) pott LR IR U AT
N, = UtnyrchDla o (33)
A N OB AR T £ LR S R
FHAESREREAE s LONEEIE B s D A A EAR
n BT R R ITR Ry, TR URE, AT
0 1.0, BRI HUE .
(3) YL EEF il R PTIR 77 B
U R TAR 7735 404 ] B AR BR $14K 71
o PV [ BT 7T p iR B/ ME
p=min(p,,p) o (34)
3.3 HEREMR AR E B FNHF AT (8] 3R
(1) € BEma AR 1) 5 R
M H<H B, B H=H;; 1 H,=H i, #FEH
H=H, W2 WIAFFE 15 BRI oL, 234
FEWER RS, APk 1k BN IR, &3 EAAEE,
Rl ATh e B H=H,,
HZ[H]=H, . (35)
(2) e PUiFai AT Al FE
BRI IRIFE A b, W HH & B SR S K BT A1 EE
b<[b]=H¢ . (36)
3.4 PURHIT-IERARN RS M SR
TEfTEAER R, 75 4 ARET R RS X 38 (LT 6,
EME AR I 2R T A T e AFPRS CZhD, AfRIEZ 4,
ERMA V=24, il M R IRS TR ZNT
TR AL AL B LR 2 P TR
Jemi AR b F (SR M ORE) z=0, X (25)
THE R BRI A M R A
o, = U y(mm—4o%-40h—n;j_
S (1= Y
4p(1—25)(ﬁ+_ R j’
2nR* \R R-h
U (2wr40%-40h—n;j+

Oy =
- p) y

1 [(l—Zy)R_%3ﬂh} (37)
2R*L R-h R’

2yh—10z, —10h -y z 3K’
szzy( 27 lj_4 20K

-4 3rk’
v =P RS |

TMxy =0,

R, RP=x>+y"+h,

’




5

R, S MOKIRIEYUPOE e e RS 1 it 853

IR RN H, BEFFIEEEN b=HE, WK (37)
RALPS]

Ou = f‘u) (2 —10)H -
U 1
10z, +y.z,)—2pl — ,
(1—/,[)( 2 }/s 1) pHQ
=G f‘m(zy—lo)H—
1 38
K 10z, +7,2)+2pJ — » (38)
(1-u) H
1
o0,.=Q2y-10)H - (10z, +yszl)—6pK? ’
1
Tsz 2—3\/5me ’
TMW:OO
SO | U = VH PP
b 2 b
PP N A
(-ﬁ-l 2 2
(CE N Y- PO W B
52 52 2 52 % T 52 %
o=y 5+ 211 241
2 2 2 2
1 g
L=—
T 52 %
“—+1

X DU B LB A e AR e JER T 55, e AR (1) L
TR LA 0 ALk (R TRV % e 52452 L3 7L S AT — e
Mg 4 daf JER BEL /K A 55 B BT A SR B M) R, R x il
ANy BHPIAST5 TR 73 59058 SCRTE DL — AL =, AR¥E S
ZORFEEG, IS EMUA SRR .

L —

o -oc Y
o,-0,=2 ( x2 }/j +Tfy<[0t] s (39

[Gt]B%(I-i-J) , (40)
X, (o] AR R BT hr 5 B BT .
b

2
o,—0,=2 (G";sz +T§Z<[Gt] , (41

2u—1 2u—1
[at]2>[1‘i—y<2y ~10)H —ﬁ—u(loa +7,2)-

1T 1Y

A, 2 40). 42) Frg H AR (35) IR,
IR (40D, (42) BN SR/ N T e it Rl

PLORPEBCUTEL, BT 1l [ B BT AR BRAE /N T St
MEH BRI BB (30 (29)), WBCHHIIHTFA
FF—Jignst i dat JER BHL /K A4 22 4

4 TIEWITSENSH
4.1 ipth T IR R KT R &4

LR TR SR b2 B B R AR : O FR B
FEMRAME AR, MR, MEL Ak, BE
02~28m. @ #+: FEHFELAR, SO
VIR &R, T, MEL ofmiEs:, ZEE 0.4~0.8 m,
JREHRIH LA, @A Bl SEPng
%, TI, RRIRRANG, A JEEE, TR A
&, RS M RE, aAniEs:, ZEE 1.9~7.1 m.
O AE T KEEA, HilEt, PR, REE, &
HOEMEYEY, ERRNTT, ARG, TR
WIS, MmEARELS, Z)E 0762 m. @OfI:
M. K, AR—KAER, BAK, HRE,
RRighk, FREKREHEL, RESH. . &
BRICE, WA, RERE, HMAELS, BE 0.2~4.9
m. @, 40b: BHEM. Kigth, AE—KAaR, Bk
ghby, MORN, HREOIRES, HmAELE, BEE 04~49
Ko OFfED: M., KEt, AE—KAR, KK
I, RECELT, RGN, RIEDREFMEL, KK
B MERREZ, W, e, KARERR TS
2, mKBTEREE N 268m. ® KHEE . KEMA,
Hknth, A, BRIRRBIL, FAERE, TIRERM
YA, fARES:, EE 0.1~42m.
4.2  KEREARERMRIAYIRE o4

8T H XY-100 AL 5T ENSEA L. TR AL AE
FACNE I RIS TR TR E DL T BRED 2 A it T s ik
B, WA I LR IR C25 TREE i . SRS
ORI 3 1 9 MR, 48 T RERE ML, 7E =R 20°
TRFE 33%MRBEREAT TR o 3 AR I 55 B e e
B35 9.64, 12.1, 11.4 MPa. B 1 AR 19$T
T 9 P R UEAR N T C15 YRk 40 IS 8 P AR AT 1) 4%
Ab, Hog 2 HR PR S KT CLS IREELhT &
SRIEARMEE . R, BREDE e R AR T B
FEARILR] C15 IREE PR SRE, Bt Rt n]
Z 8 C15 IRE L YUR B PLh B R it o
4.3 FUREA-RER AR R EKRIET

FEGUNER, WY 21114 m°, KL 56 m,
RN 21.00 m X FRE-21.5 m). +0.000 17 & 44T
5 bR i 36.450 mo

(1) ARSCHUIFHATHE B R PR A Bt J73%

WHEA SR Tk, il TR, Btz



854 H O+ T OB % M

2018 4F

IREEGUHUIR AT IE B A IR BH A A o T 7K AR e K AL
N-8.5m, VeitFEEGTIRE 21 m, AR BOK
N7 m. EEFFIEIEE 1.5 m. S5 FFAF AR B AR 0.054 m.
A EAT 0.15 m, BT AN H 3 2 HRB400¢18
BARG, BEMTARARHBE S . AR LA HIA 22 KN/’
0.2, FEMTAAM BIITRL 3R E BETHE A 910 kPa (S C15
RETD, T ESRE AR LR EREE 100 kPa,
o 2 07 B IAUER JE 9 20 kKN/m”, 7K B 10 kN/m®,
BY N U A ] B 1R 23 A 28 0.85, Al FFFl A R 4T
IMAREL 0.4, TiE AR 1.0,

T WA SR N 331 m, Hemiik b A
x 1AL y 5 [ RLN. 7753 93008 361.49, 215.22 kPa,
INTF WAL R 58 B THE 910 kPas # AT HRER T
77 131.95 kN, i /& B4 DLk Jr e s bk 114
HIME (130 kKN) ER, ZIEYUN—gi3tt, EEMAR
11, ZEA 5 RS b B 2R ORI 1 e o
&, e WA R 24 2808 1.3, Btk EEmiik)E
JEH 430 m, JEBTAREEE 5.00 m. WiTAE 85 1R
YA . SR 3 AR HRB400g18 AMAH AT, #%if
FUA 763 mm®, AR HURLGREE Bt 360 N/mm?2, 4
FEWRBR A EL S h 274.68 KN, %48 K T-Hidi A FT— s
I RASFT IR BR SR 77 131.95 kN, %4 2 E0GEF 2.08,
KT — I GG AT (AR DT % 4 R B0 E
4 1.8.

1000 2400 6307500 16400 9050 2400 1000 o
[ | 5
1 27 27 J 17 47 4 AXERRRRKK
g 7/, /1050 @50 BEHHC 1SRN+
° | @Sy /3,500 By F 144122 )
| J s ,// @ ﬂm;l: JEBES50 mm
g 1i[ v sepbbzn| | | ] sesummeiok i
! a0 5.60
S@// 34 OERYL-1 -8.500
—19} | 8-10 7.80|
g @N'lg* 1040 @ 930
g N BRtYL-2 ~12.500
& & o
Hg |
§ “1_ . E%YL—3£— -16.500
!227' %
|
g | _
I : S ®), 19.80
i H00 sy 19.90 -21.500
2y
s | e
B|' '
| 25.00
—1 ~27.500
— 600;*!4!1@ 17000 000 e g
— ]xzm M.:m
Rt B4 mm

8 EiE|mEE

Fig. 8 Section plan of non-dewatering deep foundation pit
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Table 1 Monitoring values of displacement of foundation pit

g WE BALBE  KTUBHE

/m / mm / mm

13 0.4 2
701 18 0.6 3

22 0.6

13 0.6 3
702 18 0.7 2

22 0.7

13 0.7 1
703 18 0.8 2

22 0.9

13 0.3 1
704 18 0.5 2

22 0.5

13 0.4 2
705 18 0.5 1

22 0.6

13 0.4 3
706 18 0.4 2

22 0.5
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Fig. 10 Sealed bottom of non-dewatering deep foundation pit by
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