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Abstract

The construction of skip loading chambers in the main shafts of coal mines poses significant safety
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risks. This paper investigates the main shaft project of Yingjun No. 1 Coal Mine, adopting a novel
“main row of holes, anti-chip gang holes, skip auxiliary holes” full-depth freezing technology pro-
gramme to address these challenges. Through the utilisation of numerical simulation and in close
conjunction with on-site construction practices, a comprehensive analysis of the freezing curtain
was conducted. The findings of this study demonstrate the efficacy of this technical solution in not
only effectively isolating the infiltration of groundwater but also significantly enhancing the stabil-
ity of the shaft wall structure. Consequently, this enhances the conditions for efficient shaft excava-
tion and provides a safety guarantee for coal mine production.
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Table 1. Statistical table of formation thickness
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o R Q E3q Klzd 12z Ry T3y
LS — (m) (m) (m) (m) (m) (m)
J1 36.90 46.72 240.84 127.57 151.83 256.50
12 36.84 48.37 239.20 149.41 152.06 210.59
AV T4k 5L 13 35.13 43.19 247.09 168.39 157.46 153.66
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Table 2. Main parameters of freezing hole arrangement
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Figure 1. Freezing hole layout
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Figure 2. Sectional view of the freezing hole of the main shaft of Yingjun No. 1
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Table 3. Parameters of hydrological holes and temperature measuring holes layout
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51 7K3CFL/m TR FL/m
Fr 3 376.00/1, 27.00/1 T1:772.00, T2:425.00, T3:772.00
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Table 4. Selection and quantity of auxiliary equipment for main shaft
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g P& EAS TS5 HA% e HUE DIZE(KW) A Re )
1 TR GZF-240 12 AR 250 m?
2 R A s EXV-290 14 17.5 HEE 1500 KW
3 e ZA-5 3 A5 m?
4 AT HZA-2.0 6 R 2 m?
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Figure 3. Schematic diagram of the freezing station operation status monitoring system
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Table 5. Freezing and closing time of hydrological borehole layer (27 m, 376 m)
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WwFEN 27 m 376 m 22~27m 368~376 m
22 B K H(d) 35 44 35 46
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|
(EEAS N 27 m, 35d; 376 m, 46d; 700 m, 246 d)
Figure 4. Development of frozen walls at different levels
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Table 6. Freezing wall temperature
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Wit . . . . . . . .
85 85 9 BE 52 —47 46 48 49 47 49 41 700~800

54. HEERS

URES I TS5 AT TR IR, AT 8, PRES Tt TR 052 Wi S AT T, 0 0 S i R 46
Togedr o AEFRREE Bt T RE R gl . JRMINAH IR &, S VIR, fVRES St Tk Tl 2ok .
NV SEPLHRE SR, AR TRERRRGIIINGR GRS, LRI A B0 B i R A B s bRt
T, IR RS, RO S, B BB N DT BT s 4R UREERE, ISR R
TAFTMEI, BB RES B i, IR mIR O 1 RIF AR 4 56 1F

6. &it

(1) 38— SHH F R SRR T, A AL + B AL + W siiBhfLisg 7 &, 155
TR HL T AR N 2 B 1R A

(2) HEFH 12 40 LG25L20S B GHRPUBHFHIA R AENLLH, TRIE T B ROFESRALN, MR T VR4S BENY
Iy AP

3) ISR T 52, TREEBEPERE . R, TEEE . G PTG R RER I,
SRR ARG M, A R DO A T A

(4) A S X IR s FL AR B, R = X I 2 R R Rk R, BN SRR A% X S 45
BRI BEAT U A T, (IR T2 4.

DOI: 10.12677/jogt.2025.473038 349 FaIh RN AR


https://doi.org/10.12677/jogt.2025.473038

RIEN

S E 3k
[1] RER. BTFEKECEZOER—SET HEARER THAD]. 5710 TR, 2025, 13(2): 286-294.

[2] JFZEF, WA, FXR, % REE /KGR RE S EESRE LR R o0 A, BER TR, 2025, 57(5):
1-7.

1 5k, 2. WREEFLIE FLE T T2 R —— DU 8 3R BII]. NS EIRE DT, 2023(15): 25-27.

1 BEE. FHREEE T RO T R IR R ET]. b4k, 2019(8): 153-154.

1 XIESR. I E AR R R L BB T]. B TAE, 2018, 50(6): 44-46, 50.

1 REES. RIS RS My e 3 Bl 5 Wit L (W X k20 A RO (0], R IR, 2016(3): 69-70, 73.

1 Rk G KRR VREFH A A YR R KB FE SR FE[D]: [ L2000 5], P PR K2, 2016.

DOI: 10.12677/jogt.2025.473038 350 AR IR T =R


https://doi.org/10.12677/jogt.2025.473038

	箕斗装载硐室冻结法施工实践
	——以鹰骏一号煤矿主立井井筒冻结工程为例
	摘  要
	关键词
	Construction Practice of Freezing Method in Skip Loading Chamber
	—Consider the Yingjun No. 1 Coal Mine Main Shaft Freezing Project
	Abstract
	Keywords
	1. 引言
	2. 工程及地层概况
	2.1. 工程概况
	2.2. 地层概况
	2.3. 井筒水文地质条件
	2.4. 分析评述

	3. 冻结施工方案及理论计算
	3.1. 控制层位
	3.2. 冻结壁厚度计算
	3.3. 冻结壁平均温度
	3.4. 冻结孔布孔方式
	3.5. 水文孔及测温孔布置

	4. 冻结制冷系统
	4.1. 制冷设备
	4.2. 冷却水系统
	4.3. 盐水系统
	4.4. 其它附属设备

	5. 冻结监测和冻掘配合
	5.1. 监测系统原理
	5.2. 冻结壁发展预测
	5.3. 冻结壁井帮温度
	5.4. 冻掘配合

	6. 结论
	参考文献

