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Experimental study on side friction distribution of caissons during
sinking in water

CHU Jing-lei, MA Jian-lin, JIANG Bing-nan, LI Meng-hao, ZHANG Kai
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: A sinking simulation experiment on a deep and large caisson is carried out based on the main caisson of
Shanghai-Nomtong Bridge. Through the analysis of the whole dynamic sinking, it is determined that the effective stress on the
sidewall is affected by various factors such as sinking rate, pressure relaxation, inclination, sand-casting and sudden sinking.
After stopping sand suction, the effective stress of the sidewall changes from a dynamic distribution to a quasi-static one, the
overall trend is decreasing and shows the reduction of extreme points and recovery of pressure relaxation zone. The
arrangement of the step can reduce the total side friction of the caisson, and the reduction mainly comes from the vertical
section of the caisson. It is found that the sidewall of stepped caisson can be divided into linear zone, step zone, excess zone and
pressure relaxation zone. A model for calculating the side friction of the caisson in vertical state is established based on the
influences of the step and verified by the on-site monitoring tests on No. 29 caisson of Shanghai-Nantong Bridge. The
inclination the of caisson causes a change in the effective stress distribution of the sidewall, and the increased earth pressure
generated by the compaction is 3~4 times the active earth pressure of the corresponding side.
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Fig. 1 Diagram of caisson model size
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Fig. 2 Diagram of instrument layout on sidewall
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Table 1 Parameters of sand

VOFEE R NEEA LI BIERE  HEEEE
/(kN'm?)  /kPa  /(°) B (ms')  HERH
19.5 0 41 0.68 9.7x10* 0.5
100
§ 80+
2
ool
g
X40r
T
<l INFRRAZ T4
0.075 0.1 ().|25 0|.5 1 2 5 lb 2|0
B/ mm
& 3 BrkuRECHhsk
Fig. 3 Grading curve
HOBR st
Rt
BRI
£ iyg 000
S kA
T I\ERE
= L[10
g pa, FLBRA
@ 3 EA3t
L 35|
g8
- Bl KA
180 1I, 90 J/ 50 J, 130
450
R+HfE: om

E 4 K REE
Fig. 4 Diagram of experiment tank

AR RGP B ThH 4 kW KR, A
AR, AR LS mP KA, EEHUKE G|
SGHM. 1 S REMNIEA I 2 KAE, R KAE
PIPERD =, H 2 SR KRR N o I8 AR
XD S AT IR ], ORERFUUHE PSRBT S A T
RIG R VG I e BN AR &, Tl S 3 i A
BAEN 2B B HRE I A G A IR RS, L
ol N AR TR K BRIN AT FR 520 o X 4 A AT L
SRR

TR —
| #ew
)
g f| eaumst
Vg |7
feal | BB oAU
R i " Lt ot
‘ st
HAH vk | FLE
—= BRI AL
IR B

Rl
B 5 XK REE
Fig. 5 Diagram of overall experiment
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Fig. 6 Change of effective stress on sidewall with depth of sinking
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Table 2 Values of side friction of caisson
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Table 4 Calculation of side friction of No. 29 caisson of
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and west)
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Fig. 17 Comparison of different lateral pressures at same depth
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