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Field Monitoring of Sinking Resistance of Large and Deep Caisson
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Abstract: The analysis of the size and change rules of resistance on blade foot soil friction resistance on side
wall is an important part of the design and calculation of caisson. Whether the calculation method in the
current specification is applicable to the design calculation of large caisson needs further verification. For this
reason, the field monitoring of the sinking resistance of the main pier caisson of Hutong Changjiang River
Bridge is conducted by arranging earth pressure sensor of blade foot tread, side wall earth pressure sensor and
GPS caisson attitude monitoring system. Combining with a large number of field monitoring data, the sinking
mechanism and the distribution of the sinking resistance of large caisson foundation during the period of
sinking are analyzed, and the applicability of the specifications and calculation methods commonly used in the
calculation of sinking resistance is analyzed. The result shows that (1) The current design and calculation
method does not consider the effect of the pre-consolidation pressure on the soil layer where the blade foot is
located, so these methods are only applicable to the condition of the smaller depth of the caisson and the
smaller pressure of the pre-consolidation of the said soil layer. When the depth of the caisson is larger, the

calculated value is obviously smaller than the actual value. (2) Because of pressure relaxation effect, the
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frictional resistance on side wall of the caisson increases at first and then decreases with the increase of the

depth, and the height of the pressure relaxation zone is more than 5 m. Also, a simplified model of the

distribution of friction resistance is presented according to the measured result. It can be divided into 3 stages:

the first stage is the linear increase stage, the distribution pattern of side wall frictional resistance is triangular

distribution ; the second stage is the pressure relaxation influence stage, the distribution pattern of side wall

frictional resistance is triangular + inverted triangular distribution; the third stage is the pressure relaxation

downward phase, the distribution pattern of side wall frictional resistance is trapezoidal distribution. The

research result can provide a reference for the optimization of caisson design calculation method.

Key words . bridge engineering; sinking resistance; field monitoring; caisson; sinking mechanism; friction

resistance ; simplified model

0 3

Unfar s PR U 22 42 A T DU DU HE Ak f) ¢ B
[, FULR B RE RECR VU UL R
ZH, WIS E 5 0 71 80 - By o) BE 5 BH g
ERE2 IS ) DA RS e U A D PN S
B DCH SO TR M 2N A, XTI
A5, HEDE AR EEAA LT 3 Fiodrik: MROEHE
SRAL W B A i | e LI
SINZIAGA T L R R R 3 2
AT X ONREBE R AT, R 3 SR
HH AT, i ML o %K B AR
BERVINRSSUH FUTHLIR A g o sy
ERAAIE T RB DO RARE R BT, et —20
ik PG, FERBPUH T U il 2 b A b BT
B, FEo AT DU DOHLEE S R DORE ) 40 A 5
fit, B HHRITER RIS %

1 FFHeEN

i

1.1 IR

PR KT S Irom gk ik skl TR MR
(B VTR I A B R 45 km, B R U958 K 1T
USHERHF 40 km, s/ TREER A, O FIHE
SRR, R SR FH 7 308 K 86308 545 A o kB
B3 v LN I R T R, R DU SRR K S B N B
BN, Hoyrim ek i o i 1 T4, it
JE 2 200 km/h 38 5 55 0k bk 5 Oh 4R R s K 4R
Wit B 250 km/h, 2 B O B oS 4G R R
KN

ERTIE R R FARUE R, 4K 2296 (140 +
462 +1092 +462 +140) m, Hrr 29* F B mt A7 T
240 m R AIFIRIETIR )2, DU+ )20
WK1, H£ZEMELZEEYH -SR], &

ZITE e, SR AENE AR DO R D7 5.
FEUH- 0 R F 9 86.9 m x 58.7 m, 8] 5] 24204
7.45 m, PUH R 1S m, W 2 Frk. Hod R R
56 m RAWPCH, EHES9 m RAREE DU, HI&
T BRER R A LA G X A LR T PR S S B,
TZBERE S ARDJ2 o D9k S s AR o, B DO
TiiAR +8.0 m, @ FiRmE@EAKAE 3 m,

T ¢ éaﬁ)(fé\ﬁﬁ() _\ZIARE-29.9 m
L g 1438 m
s [ BB RE )
\Z-A45.6m 4

7 -615m |

\Z-69.3 m

\V4 Jai i vl £6-72 m
Z-78.2m

7-920m

<Z-100.1 m

VORI R FE-104 m

Z-127.8 m |

1 AAMELESS

Fig. 1 Soil layer distribution of caisson foundation
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Tab.1 Main physical and mechanical parameters of soil layers of foundation of pier No. 29
HZS 225 BEE/m SRR p/ (g em ) WEEESM 0/ (°)  FiEI) C./kPa Wty FEARRET) o/ kPa
O #HE (HED 2.34 2.01 42.1 6.8 0.25 100
Qs B (R - ) 13.36 1.91 36.4 14.1 0.25 100
G M (P -EmS) 15.94 1.93 36.4 1.1 0.25 120
@y s (hEE - %) 7.76 1.95 37.1 10.8 0.25 210
®s MW (H) 8.94 1.98 40.8 7.5 0.25 550
@, g (FEK) 13.78 1.99 38.3 8.9 0.25 300
@, MW (%) 8.08 1.93 39.3 10.0 0.25 550
®;  #HW (H) 27.74 1.98 36.6 12.0 0.25 300
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Fig.2 Structure of caisson foundation of pier No.29 (unit: cm)
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Fig. 4 Waterproofing measures for earth pressure

sensors at blade foot
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Fig. 5 Installation of earth pressure sensor at blade foot
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JIN, AR FEE B g ek AR 2 ) R H ) s RABL R 1/5 A2
A, FESIRA G X MR 5 B =5 m,

(3) ARIEA YT 45 A4 T M0 BE BE BH g 43 A7
FAAREEL, 73 RLAE 3 BB 55 1 B B 2k
IMEYBE, O EE EE By o A B X = IR A A s 5 2
W B A R 7 408 st 5 0 B B, 0 R JEE L g 4 A7 A Xy
ZMIBIG + B = AIE A s 55 3 B BOK R st
TR B, EEBH ) o AR IE 3 A1

(4) TiALBEAI T, ) RE EE BH ) B KA f, 7T R
IS RS EE T, RIS (1), Mo K R
H ST P U LS A K, FEARR GG, K 1
BT Hf I LR RBK, S LR RBK, Z
[\, £y 0.8K,,

S 3
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