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Abstract

Vertical transportation is the main transportation method of large-volume concrete in the con-
struction of large-section and large-depth vertical shaft. It has such outstanding advantages as low
energy consumption and low cost of gravity transportation, efficient and quick continuous ware-
housing, and easy layout of ground and site. However, due to the large drop and high falling speed,
concrete segregation is easy to occur, which seriously affects the concrete conveying effect and
pouring quality. The basic solution to the above problem is to install a buffer device in the pipeline
to control the concrete speed. In this paper, the discrete element software EDEM is used to carry
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out parameter calibration of concrete particles, and the JKR contact model is used to model the
aggregate particles of concrete. The surface energy of particles is used to characterize the bonding
degree between concrete particles, simulate the dynamic changes of concrete particles in vertical
transportation, and analyze the influence of different angle baffle buffering devices on their veloc-
ity changes. It provides theoretical basis for concrete vertical transportation technology.
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Figure 1. Schematic diagram of vertical transport of concrete in shaft
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Figure 2. Slump test equipment
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Figure 3. Concrete slump model
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Table 1. Material parameter
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Rk THRALE BIUIREE/(x10° P,) B /(kg/m®)
i 0.3 700 7800
3 0.25 200 2100
FE R 0.25 20 2600

Table 2. Initial contact parameter interval between materials
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Table 3. Simulation test and result of concrete slump
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Figure 4. Concrete slump simulation and actual comparison
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Figure 5. Concrete collapse spread diameter simulation and actual comparison
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Figure 6. Schematic diagram of concrete chute baffle buffer
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Figure 7. Concrete vertical transportation simulation
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Figure 8. Effect of buffering device on velocity variation of concrete particles

8. X EXIRR T FRLEE TR

ML 8 FTLAR A H R B PR G b A R TR RV R A T R N R, BERRORL
AW SRRRL AR L ZE A 1 235 TR, BT B PR G v 4 T LR BAR BT I 2 4 D

DOI: 10.12677/hjce.2023.124050

463

TARTHE


https://doi.org/10.12677/hjce.2023.124050

IS

4. 7518

1) T B EOTHAE EDEM, ZA7 3T JKR TR EE - B0k e b AR , 33 5 42 o) 28 Bk e e b I - b
HE - ERL B - R K - AN BR - NS R, T 2 AR B R AN, 15 BB
R B, S SR IR R T L, w e TR B A E SO K - DK
JKR RMAE 8 Jmm®. HAL - HH} JKR M AE 1.2 J/mm®. B3 - kL JKR REAE 3 J/mm®,

2) 1 bRV EE - BRI T DUR H, 2R PR IS, TR H VR ORI R R P R
PUMR G 1h 2% 15 TR B 5 45°~60° S f IR AR L IR e H 3B B G, ELVRES A0 B P AR 2 o 2% 5 TR A i 2
557 I A IR H 1 EBORLORL A SR RIURL PR3 8 2 f /0N o B TE VR A P 22 B 2 I 38 R 0 A5 R A o = 7
ZEFFAT N R TS, R DA RO R e A i S TSR B B T i) R

P
1 ERE. TR O LB R BT A TID]: [WE S Rrie ). RJR: AR TR, 2018,

]
2] EARR. RE R E RSN ) I R BB AT FE[D]: [ 2 Ar i 5] BB He R, 2019,
[3] IkEgER. IREE IR B EDE K IR S D) [t A 5], B B R R A, 2020.
[4] Johnson, K.L., Kendall, K. and Roberts, A.D. (1971) Surface Energy and Contact of Elastic Solids. Proceedings of the

Royal Society A, 324, 301-313. https://doi.org/10.1098/rspa.1971.0141

[51 k¥, FRA7, F0IK, 40855, skithge, BT JKR Zhi45 A FRE B BUc S bR E 7). 1REE L, 202008):
46-50+55.

[6] ZE LS. T REEWE R 5 T T 208 [0]. v AR, 2021, 37(5): 30-32.

DOI: 10.12677/hjce.2023.124050 464 T ARTHE


https://doi.org/10.12677/hjce.2023.124050
https://doi.org/10.1098/rspa.1971.0141

	基于EDEM的混凝土垂直溜送研究
	摘  要
	关键词
	Research on Concrete Vertical Transport Based on EDEM
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 离散元模型
	2.2. 实验设备
	2.3. 实验材料

	3. 结果与分析
	3.1. 控制变量法确定合适参数
	3.2. 缓冲装置对混凝土颗粒速度影响分析

	4. 结论
	参考文献

