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Abstract: In order to address the problem of underwater concrete perfusion seal bottom of
caisson, relying on the caisson project of underground silo parking garage in Kunshan Forest
Park., a numerical model of underwater concrete perfusion of caisson was constructed based on the
discrete element method of PFC, and the process of underwater concrete perfusion seal bottom of
caisson was simulated. By introducing the relative fluctuation parameter, the fluctuation
characteristics of seal bottom layer were quantitatively analyzed, and the influence laws of conduit
arrangement scheme, height of groundwater table, and temperature of groundwater on the
fluctuation characteristics of seal bottom layer were revealed. The results show that it is feasible
to simulate the concrete bottoming process by gradually raising conduit method during

underwater perfusion. Under the same condition, the denser the conduit arrangement is, the
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smaller the relative fluctuation of seal bottom layer is, and the less obvious the fluctuation

characteristics are. The higher the groundwater table is, the greater the fluctuation of seal

bottom layer is, the lower the water level is, and the more uniform the seal bottom layer is.

Within the allowable scope of project, appropriately lowering the groundwater table is helpful to

reduce the relative fluctuation of seal bottom. The change of groundwater temperature has a

small influence on the relative fluctuation of seal bottom layer.

Key words: large diameter caisson; fluctuation characteristic of seal bottom; numerical simula-

tion; underwater concrete perfusion
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Table 1 Stratigraphic physical and mechanical parameters
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Fig.1 Discrete element simulation of concrete slump test
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Fig.2  Field slump test and simulation results
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Table 2 Particle microscopic parameters
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Table 3 Interparticle contact parameters
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Fig. 3 Underwater concrete perfusion model
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Fig. 4 Schematic diagram of perfusion process
3.2 #WEIERSH
3.21 R FEARTHERRLYIHAE

B RR HEE TR B L BLLAE R NI S PR
i1 5 AT LAA H B T TR B AWURE A9 A 1B 38
B I KR R R L R AR B R L o ] R E
FOURL A Wi S 7 1) [] T8 50 KL 2 1 1) 74 00 5% 5l . 7
T B b AT J5E B R JE . PRI G R AT A D S
37 IR 1) T P Z A LR . o B A K
TR I L B 3 e ) T PO AR AR AR N AT TR E
PHCERIA R 6 m(E 6) , P,y PRAE TR BT i i
3R PR R SR AT R S AR 2 TR A P AR A A
6 m AN,
3.2.2 3§ KT REHKEALRSAE

Z K T HETERLAE AN 7 Fros. K7
AALTESE OB 1.2 m HK PRI g 8



204 HHAFE TRZR

2025

1l A e

ES5 RSEEIRBIBSEE
Fig. 5 Evolution of concrete morphology in

single conduit perfusion

HEVE B B/m

| i
-
o_amen e ENRUNEOREN R D,
—8 —6 —4 —2: 0 2 4 6 8
YT FHE B AR T 2 42 /m
Blo BEEEIVHIRREET=EE

Fig. 6 Schematic diagram of single conduit perfusion
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Fig. 7 Thickness profile of underwater concrete

perfusion seal bottom process
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Fig. 8 Completion of seal bottom layer perfusion
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concrete under different conduit spacing
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concrete at different groundwater temperatures
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