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- 1048 -

W AR AL FETT, MR, JHRA LN
0.3, JE IR A 355 MPa, Hi 3+ % FH 36 T BE /R
PEAS N SR PEA KB 17285 B R 740 kg/m?®,
¥ A B R 8.67 MPa, JAFA LR 0.3, NEEHEE S K
8.9 ° AHEKBTBTHREE K 12.6 kPa, HARRIKER
C3D8R HJT , 295 Al 1) f5 7% S ICHE BT A B HH
B R RAS A0 1 () B il AR SRR
G3°R 115 487 A%, W 745 A Z [a] By AH B
VR A T Aok, V1145 A8 FH 3 RS
W T35 N AMINTE 5 HAR VR S A A3 B, dE b
A ) e P P R
1.2 mEF X

SR A Iz A ) oAV RS B 28 SR AR BRI
PN RE  H AE L T i 4h b 1
Ve SE 2=0,1,2,3,4 m F1 5 m & 6 MEF
S0V TAE RS TR Al T ot s, far 484
7 =X 2 fis

-
W

N H
[

[——————L ——

(a) KA AR T =

B e ey

[

(b)) AR A 7 20

A

|

p/

14

[

(OLAS e FiVE
2 KEHEMEEFHERAATR

Fig.2 Action mode of horizontal, torque and vertical load



KiEPA, & R LR A AR AR B AR

1.3 ARAIHE
1.3.1  KFrRaEne

W 34k ANHE /K 347 15 - 38 v 8 7K o 3 2
VILIE ;|

H,=N,LDs, (1)

A H, WD) BRIKSE 7R 2T 5 N, K-
AR BB L IR S B D IR E AR s, A
HAAHEK BB R

SCERII3PR MG IR T N, I3RA
ARG S RN IR R Z, 5T ZIL 505k
0,0.6, 1 MY/KF-farzk , SCRR[ 1410075 250 N, 551K
4.0,10.7,5.3,

ARG AL - g Ze an 18] 3 s
ZIL=0 B} 7K-F- 4 BR AR 2 1 R 457 kN, N,=3.7, 5 3C
BR{14P TSRS IR ZEN 7.5% .,

0.0 Ol.l | 0‘.2 013 0.4
i /m
3 KEMB-HML
Fig.3 Horizontal displacement-load curve

1.3.2 MR

W 3R A ANHE K 2 Jo A v 1 8 1 ey 2 AR 2
VILIE V)|

VENLLAs, (2)

LV, AR T B B R B R T N,
IS R s, N HABRAHK TS 5RE

AW AR S TR R 5L L=1.2, SCHR[13]
R HARB S F N,=9.0, AT =1+
0.4L/D, X TKAR L L/ID=1 B F74 | 2 BRI B R
# A1 V.=15.1245,,

& 4 251 T KARL LID=1 (W 7 S AE %
T TR B2 th 48 . WL PR % B R )1k
1490 kN, V,=15.18 As., SHUSH IR 2E K 4%o.
1.3.3 A REMERE

W 74k ANHE 7K 247 15 - 48 v L R Ao 2 2
VILIE V)|

by

5 )wzsu (3)

—

0.0 0:2 0.I4 | 0.I6 0.‘8 1.0
fiFm
B4 BREMB-TTHHS
Fig.4 Vertical displacement—load curve

Ko T, AR BRAA A K2 1, X F L/D=1 ()
i W BRI A AR ) T,=1.83 Ds,.0

K5 TR LID=1 W% S35 (e H 40
i 8T A BRIT BT 45 5% . I PR AR 2 01 Ry
1101 kN-m, T,=1.76 D’s,, SHEESAEMIIR2ZE R %,

1600

1400 F |
12000 |
Z 1000} |

ficcd T
800 - |

IR A 3

600 | |
400
200 +

0 . L . .
0.00 0.02 004 006 0.08 0.10
40 frad

5 HE-ENRNGS
Fig.5 Angle-torque load curve

ZE L TIR KT 8 T AR R AR R A RIE
RZETE 7.5% VAW TIE T A SCAT FROTEAU S R
M RLNE
2 AFNRE

AR ORI SCHR LS5 3R 00 i PR 7 280 1 o 7
2 ANEL 6 FIr |, 78 fhZR S B B i RN sB M o Bt
LA BIWEVIZR Wi SR DI ARZE T — A, ARG A
A il R — KO R S 2z, KoK B
2 5 M2 22 e SR IR IR FRARAS , HX
I far 2R PR AR T
3 WMAHELETEERIER THAREEFSE

TEWTR TOUT 1 XL A AR S | R W
LS HE R R AERAS XTI R A
AR AT 2, I T 52 3 V-H-T 5 AR

- 1049 -



T REREJR

Dbk

Xz
E 6 RIRAZITEIRAE

Fig.6 Determination standard of ultimate bearing capacity
T 2Bz s B0 T A ) s BE Rl R B RE
SCUIAS R A fr 203 S LR AT 17— RIVA IR
JCIHT
3.1 V-TAEFHAR TR HMIBAREA

=R a R R AU PIR N SN =
Ty = 7 B

e B

>

E7 ME-RETHASMETR
Fig.7 Torque—vertical load combined loading mode
W IREAE V=T A6 fF 3T B BEIR .46 42 n
8 FT/R ., A far 8006 T8 77k ) % B R 3R E
AR E R, Y fr 28 R IR T R
HRERPERE W] A s 2 V/V,.<0.625 B, W2 J7 4% )
BRSO AR AL IR

L ——

20

.

0.0

01 2 3 45 6 7 8
VI(A -s,)

B8 HmMEEARTRIERATHRAEEE

Fig.8 Damage package falling line under torque and

vertical load

- 1050 -

2024,42(8)

V=T 2HA T e 52 bR TR Ak 1 T 74 7
ZAE RSN T A0 55 88 B ) 52 A B B Bt
far gk G DL, ANl 9 FiR

9 RREEH B IR EH
Fig.9 Inclined load with inclined angle 8

TEAN A 2R B BT A PR 1S B A7 4804
—AMh & 10 s, HE 10 ATH. 4 p=15°
BF, VIV ,=0.96, BIl/NT 15 ©f i I f oA RIS 1
BEARBIILTA W ; 5B H 45 % 60 °
B,V B 0.69V,., AL ZE 0.46V,.,, HBREE H &z
WARTE 3153

1.1
10 $—
09 [
0.8 [ .
0.7 f

£06 | N

05 .

04 L

03 N

02 r L

0.1 N

0.0

VIV

0 15 :;0 4‘5 60 7l5 90
T 28w B FH JEE BY(°)
B 10 HRIREBEHAE—LiZ
Fig.10 Normalized curve of ultimate vertical load
32 H-T4&Fr 8 AF A TR R IR AR
H-T A& B nB0y Xt 11 fos . T4
THETR G H R TR BE b ARG Z/L
435149 0,0.2,0.4,0.6,0.8 F1 1.0,

«——D
e
-
Yooy
T T>
v

B 11 HiE-KFERFASMEAR

Fig.11 Torque—horizontal load combined loading mode
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Research on bearing capacity characteristics of suction anchor
foundation under torque loading in clay

Zhang Puyang'?, Ma Siteng®, Le Conghuan'?, Ding Hongyan'?
(L.State Key Laboratory of Hydraulic Engineering Intelligent Construction and Operation, Tianjin University, Tianjin
300350, China; 2.School of Civil Engineering, Tianjin University, Tianjin 300350, China)

Abstract: This article investigates the ability of suction anchor foundations in clay to withstand
horizontal and bending moment combined loads, as well as vertical and bending moment combined
loads. First, the rationality of the finite element model is verified through numerical simulation tests.
Based on the finite element method, a suction anchor foundation model with an aspect ratio of 1 is
established. The bearing capacity characteristics of the suction anchor foundation under the combined
action of horizontal load, vertical load and torque load are studied. The results show that under the
action of torque load, the horizontal and vertical bearing capacity of the suction anchor foundation is
significantly reduced. With the decrease of the horizontal load point, the ability of the suction anchor
to resist the torque load shows a trend of first increasing and then decreasing. In the case of the
combination of horizontal—vertical-torque loads, the decline trend of the ultimate bearing capacity of
suction anchors increases significantly with the increase of torque loads. As the angle between the load
direction and the horizontal plane increases, the bearing capacity of the suction anchor to resist torque
loads tends to increase.

Keywords: suction anchor foundation; torque loading; bearing capacity characteristic; finite

element
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