2025 4 11 A KiE TAE Nov. 2025
A1 BH 641 M Port & Waterway Engineering Sup. 1 Serial No. 641

B X KBSt 451
AR T ES S

AR, BEHE, HE K
(P RARIBEBMXF A FRA NS, dF 100007)

HE., AR LR RARFEMTALLRME, ALEBRT2AREREHL LR E—H IR P RARIFLAMGFHAK
BE AN, SFRAPE M T L ST, KA Z A R oA 55 5 T L8R AH K
A, FREBURIRGE Fe BFAE R 3 AR I SR BATER T 5N, BB A SIER, FIEREAE N HIK SR BT
1 AR ST 2R, R a & MR AT R B 33T, AR A B, R I R ABAETEZE, Ak
B ERATELE, BREN, AT AL LRGN, RAZHERARALSA AR, Lk m A% F3n m #7462 A e
Bk — P BATE M, AT, EmBEN, FHIALELEE, ARAEIRNEE, FLRETHEMIAZEHS

Mo TRBERFE
KW, REWK,; ke, AMRA; AER
FESES; U652.2 MEFRERG: A XEHS: 1002-4972(2025)S1-0167-08

Analysis on key points of design and construction of

large storage tank structure caisson in soft soil area
DU Zhenhui, TANG Xinyu, YUE Lin
(CCCC Water Transportation Consultants Co., Ltd., Beijing 100007, China)

Abstract: Aiming at the complex stress problem of caisson structure in soft soil area, taking the caisson
foundation of rainwater storage tank in the first phase of container terminal renovation project in Luojing port area of
Shanghai Port as an example, the key points of caisson design and construction of large storage tank structure are
analyzed. The three-dimensional integral finite element calculation and analysis model is used to analyze the overall
stress of the caisson structure in three stages: before sinking to the bottom, after sinking to the bottom and normal
use. According to the results of stress analysis, considering the checking requirements of ultimate limit state and
service limit state, the reinforcement design of each structural member is carried out respectively, and the amount of
reinforcement is optimized. Based on the construction experience of engineering caisson foundations, the key points
of caisson foundation construction are summarized. The results show that it is reasonable to use three-dimensional
integral finite element analysis for the stress structure with complex stress, and some stress concentration parts
should be reasonably judged before further structural design. During the construction of the caisson, it is necessary to
strengthen the monitoring and formulate the construction emergency record to ensure the safety during the

construction period. The research results can provide reference for design and construction of similar engineering.
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Fig. 2 Three-dimensional analysis model of
construction stage
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Fig.3 Bending moment nephogram of the surrounding
side walls during the construction stage
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Fig. 4 Bending moment nephogram of sidewall buttress
column during the construction stage
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Fig. 5 Bending moment nephogram of frame bottom
beam during the construction stage
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Fig. 7 Bending moment nephogram of the surrounding
side walls during normal use stage
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Fig. 8 Bending moment nephogram of sidewall buttress

column during normal use stage
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Tab.2 Calculation result of the internal force of frame columns and beams
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Tab.3 Reinforcement design result of frame

columns and beams
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