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Model Tests on The Bearing Capacity of Modified Suction Caisson under
Inclined Pullout Loading
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Abstract: In this paper, a model test was conducted to investigate the bearing characteristics of the
skirt suction foundation under an inclined load. Through changing the skirt width, skirt height, load-
ing angle and loading speed, the change of bearing capacity of the modified suction caisson base under
an inclined load was explored, and the negative pressure in the main barrel and the negative pressure
in the modified suction caisson were analyzed. The results show that the bearing capacity of the modi-
fied suction caisson base under the effect of inclined load increases with the increase of the skirt width,
skirt height and loading speed, and the corresponding base displacement value increases when the ulti-
mate bearing capacity is reached. With the increase of the load angle, the negative pressure in the bar-
rel increases although the basic bearing capacity decreases.
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Fig. 5 Uplift load versus vertical displacement

& 6 M #E = o 30 mm, N2 3 FF v=5 mm/s i,
AN TR FE T 48 W 7 FEml o 280 A% T R

HH 11 6 T 1, 35 R v, B 2y R i A PR R 2
JIHER o R A BEAE AR 48 98 B 30 mm 3 K
£ 50 mm, # 2 W Ty I il A BR R 2K T 4 S B R
33.7%0\13.7% 3% o AR LN 30° A5°H), Bl E
PR N W R S TS ik N TR | B
JE 60°H , 4 T 1 RN T 0 g LAl i BR 7 4% ) B RN
W50 . R RE SE AN [ 1 W T R il A 200 A it 4k A
T B B A AR — B, HLAR B B X T ) Al

350
300 | —=—RSH3
250

Z 200t

&

=150k

&

E100f

50+

0 10 20 30 40 50 60 70

FERHT RS / mm
(a) T A30°
300
—=—R3H3
250 | ~RSH3
Z 200 |
gwu .
#
100 b
50 b
0 1 1 1 1 1 1 ]
0 10 20 30 40 50 60 70
EEREEE / mm
(b) Hif45°
e _aR3H3
—+—R5H3
200}
z
£ 150}
5
E 1001
504
0

0 10 20 30 40 50 60 70
FEREATE / mm
(c) i f60°

6 # A R Jy Jk il 2 0 B8 il 2%

Fig. 6 Uplift load versus vertical displacement
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Table 3 Ultimate bearing capacity of modified suction
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Table 4 Ultimate bearing capacities of the R3H3 caisson

under various loading angles and rates
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Table 6 Ultimate negative pressure of modified suction

caissons(v=2.5 mm/s)

ISR/ ) EMAB)/kPa AN /kPa
30 3.14 1.07
45 3.34 1.34
60 3.49 1.52

TP B 6.4% 11.2% , 4 45 48 I T Hy 3 R
25.2%0 4215 RSN J 3w EH A W E R T E
0 T HE A A L.

P 7 H N E E v=2.5 mm/s B}, = Ff i 2%
£ T RSHG6 A5 W 3 Atk =5 A S 4 245 44 P9 A BR %
JIE -

®7 RSH6ZE SR 71 E R BYR IR K 71 (v=2.5 mm/s)
Table 7 Ultimate negative pressure of modified suction

caissons(v=2.5 mm/s)

EME/C)  ERAWT)/kPa HZEFINI ) /kPa
30 3.59 1.26
45 4.01 1.40
60 4.43 1.63

12 7 TN, N3k A B R 30784 K 60°HT, 3 A
W g B8R 11.7% . 23.4% , #8 45 F N W ) ok
11.1%.29.4% . X% 6 53 7 A1, RSH6 £ 5 )
W o RE Tl A B R A5 AR Y T SR T R3H6 245 1
T B 3K R TR T 0 3G K SR 5 R A A S e
Al W T AR AL

33 mEEEXNERUREANRINZN

P12 45 Hy =Tl far 2V 1T AR JRE I A [] o 286 5
N R3H3 WS- Sy SEm W ) — i e i k. 1A 12
AT, T2k o X 1 ) 6w 5 e S i 2k
B OC, W Ty HE AW T B O = A AR VR
T, R3H3 B 50 Iy B i by T 4B i 8 /0N W) ) B ik 4R
S5 K6 PN W 3 AE AL B 0~30 mm 78 FE S W7 84 K, Hohn
2 I I, B A5 R R ) O, SRRl AL B8 M ek
30 mm & , ¥R &5 A 3k K TE, ) SRR R 0.

M 12(a) AT AR S 2k B 0=0.25 mm/s
BF, A P g S B T R, B AR R A T
R 45 A8 I T3 AR /IS B AR 0.1 kPas > im 28 JiE
v=2.5 mm/s 1 5 mm/s &5 , 3= N W 7 &2 B 46 1
K, 35 B B T 5 2 W00 2 R R T A

0.3~0.6 kPa; 24 2 # & v=10 mm/s i}, F 4l N K
FIAS W 1 K, 7 LRl AL B8 3K 3] 65~70 mm B2 E
AT N W 3k 3 A PR AE IR A 3 Rl A B 2 e AE L W
Z2E 12(b) () AL AL, Ym0 # fE v=0.25 mm/s i,
Vol o 28 A BE T Y A R g AT R 38 K B S R
N HE E v=10 mm/s it EM K HEHE v=
2.5 mm/s f 5 mm/s B EHGW ) EH—F, EMA
W 7 56 38 R /N 33k T AN () 28 B 43 5 e
A P9 35 B A BRI T B SR RS . B 1238 W] LU
B 0 A B Y N WG O, A R S A N A
) 1% PR W% 7 B ) R Bl 437 % £ AN RT3 K

-]
:
~
r
B
=
H
o
>,
S~
=
=3
7
i . . \ . . .
B0 20 30 40 50 60 70
FERE AL / mm
(a) fiiF430°
£
e
s
-R
=
=
,;_H
£
"
S
R
=
&£
§ Qmm/s,
B0 10 20 30 40 50 60 70
B #E / mm
(b) i 45°
. 8
£ [[=025 mms
* 6l
R 5L
w4l
F 3L
H 2L
= 1k
£ o
~ -1L g
o)
8 2F =025 mms
3—3_—7—2.5111“1."]3
_4 | =5 mm/s
& i ——10 mm/s ) ) ) ) .
B0 10 20 30 40 50 60 70
FEREATE / mm
(c) i fh60°

Bl 12 R0 ) SRR N W ) 5 2R A A% G &R

Fig. 12 Negative pressure versus vertical displacement

2 84 A7 N 2 AR JE 60", AN [R] i H T
R3H3 B 5 W g 5 Al 35 A0 0 B #4508 W ) i
BRAEL .

689



#8 RIHIBSHAERMBIHRE S (60°)
Table 8 Ultimate negative pressure of modified suction

caissons (60°)

IR/ (mmes ) EAEA T /kPa $EE5H A T /kPa

0.25 1.96 0.21
2.50 2.95 0.52
5.00 4.79 0.92
10.00 6.5 0.99
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