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Experiments on spatial stress of foot blade during caisson sinking in water

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

Abstract: A sinking simulation test of deep and large caisson is designed based on the caisson of Hutong Bridge. The undrained
sucking sediment sinking of the caisson in the water is simulated and spatial distribution of the stress at the tread and oblique planes
of the foot blade during the sinking process of the caisson. It concludes that the maximum stress occurs in corners of the caisson, the
minimum stress occurs in the middle of long side, and the average stress at the short side is larger than that of the long side. Applying
the reference stress at the midpoint of the long side, the total cross-section stress coefficient of the foot blade with the aspect ratio of
1.33 is calculated. In addition to be affected by spatial position, the stress on the incline plane of the foot blade is also greatly related
with the mud surface height, and it changes contrary to the stresses at the tread. When the mud surface height is determined, the cubic
function is used to determine its stress distribution. The influences of inclination, sand-casting and sudden sinking on the stress of the
foot blade are also discussed and it is found that both can cause changes in spatial distribution of the stress of blade foot. Stresses at
the tread and incline planes hydraulic gradient of the foot blade change significantly before and after the sand-casting and sudden
sinking of caisson. They occur earlier than the sand-casting and sudden sinking of caisson and it is of great significance to early
warning of sand-casting and sudden sinking.
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Fig.1 Schematic diagram of caisson model (unit: cm)
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Fig.2 Schematic diagram of foot blade sensors (unit: cm)
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Table 1 Physical parameters of sand
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Fig.3 Grain size distribution curve

VUGN P2 0.3 m, L 5EM)E,
G A K W e Ak, S E 3 d, ARk a R
TFE A, RIGAT K E L E 0.1 me 3T
H I A SR E RO T B TUOFIES N IR,
i R P B RSB U A, P SRR E DO
NUURR . EHTUHEE T SAMU 45 cm ARHE R 3
IEEEDN 20 cm BYFLIETE, A BAIE R iTH 7]
RIAE IR IR RE, JRIE AL THIIALE, Bk
VO RE RSN EARERE . il 4 s

B ey a—y e
o« KIS J L _
(=3
Jeo | FEOR SHY s
gl = SHS At
—1 N
S
- 5
g DA
180 [ 90 l45 l 135
450

B4 REHEAEREE (B cm)
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Fig.5 Schematic diagram of overall experimental
arrangement
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