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Abstract

The Mesozoic strata in the Ordos Basin are rich in coal resources, but the overlying rock mass of the
coal seam is relatively weak and has a high water content. To ensure the rapid construction of coal
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mines, the auxiliary shaft of Yingjun No.1 coal mine adopts the freezing method for rapid construc-
tion technology. Adopting a full depth freezing scheme, the freezing holes are set as the main row
holes + anti plate auxiliary holes for freezing. Based on on-site construction practice and frozen cur-
tain analysis, this technology can isolate water from the ground and greatly improve the stability of
the wellbore, providing good conditions for efficient construction of the wellbore.
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Table 1. Relationship between uniaxial compressive strength and temperature
of various layers in the auxiliary shaft

=1 BIUASMEREERESEENXRR

IR/ C
Fayis -5C -10°C -15°C
YU /MPa

i 2.98 4.26 6.06
pii 2.22 4.16 5.53
YRR 6.13 7.73 10.84
WReE 5.94 9.26 10.59
bEEa 5.57 7.27 9.12
HLRLRD 25 5.41 7.70 8.64
wba 9.31 10.23 11.90

Table 2. The depth of the frozen section wellbore is less than the design depth
of the main frozen hole
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PR EAE/m
H! <300 >300~400 >400~500 >500
He 10 >10~12 >12~14 >14~18

B Fr W FLB B HE, R FL(NI~NIL9, WREERE 91 m)BitaE il R 2, HFL(Z21~219, 45T 330 m)
FHRTLEMAZLEKE, EANRPLEKE, FHFL(WI~WA8, REEIRE 795 m)¥ R ARG S
IKSCALAT B A, BREESN AN 126 1394 m: WHEAL =AY, LIRS 91 m, PIANRFLIREEA 795 m.
PREEE AL BTN B S HOR A B B 1R

Figure 1. Layout plan of freezing holes in the auxiliary shaft of Yingjun No.1
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3.14. HIRARGRE

IS @) H R T =T T

Q = ndnHq (Kcal/h) ?3)

RrP: d WIESEEERS, m; n AERSERH: H NIESERE, m; Q NIELEWAME, Kcal/m*h, HL
280 Kcal/m?h.

ZUHE, AR TR BN 568.2x10* Keallh. RS FRA B RNIFFTFRR &R 1.15 £5, 7 653.4x 104
Kcallho NfRIEA Rl BA AW AR, WA IR&EH 13 40 LG25L20SY YA i HUEAT #1174 K 45 i1
Ho WURBERENUARIERA B 2210 x 10* Keal/h (L4175 715 x 10* Kcal/h), 1 &% 4576 2.
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AR TR AR A, 2R & BEAAHNERR. KRR AEEREN RS s, ]
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Table 3. Frozen water demand table
F= 3. FEFEKEE

Jiti TR B FLAL 7K & (m3/h)
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VRES Y4 Iz e 1 Ia) K & 20
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Figure 2. Freezing construction process flow
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Figure 3. Schematic diagram of frozen station operation status monitoring system
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91m. 120m. 169 m. 390 m. 457 m EALAT T HUE TS, 120 m. 390 m JZ47 4 455 B S fal an <] 4. [
5 FfizRo

I} =38 d FiM: I (degC) %fH%k: HI¥ (degC)
m

-2 5
-10
-15
-20
-25
-15 -10 -5 0 5 10 15 m

Figure 4. Frozen wall intersection time at 120 m layer (38 days)
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Figure 5. Frozen wall intersection time at 390 m layer (54 days)
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FiR gt 59 RiAIHZ, HBUE 90~100 m/ H I FEIF2 306, 47858 L2t 5 & B AL 2N R
SERH JFHRULIHEAT VAL, 457 m EALIRES RS SLUNE] 6 PR, URESEESVFIEE . PR Ry
NJ BN 4 PR, BIRR I s 2 T2 2K
Table 4. Development of frozen walls during excavation of each layer
F 4 ERAUFERGEELRIER
THEMRGE RS GRERCFERE  REREFIRE  EREEASEE GG E

RIRm) ) (m) (€) (m) (m)
43 90 4.9 -13.6 0.6 0.6~0.8
91 112 4.7 -11.2 0.3
120 122 4.9 -10.9 0.4
169 154 4.8 -10.7 0.3
390 228 59 -10.4 0.6
457 250 6.2 -10.5 0.7
I} 18]=250 d KT: W (degC) ZfEHLk: WA (degC)
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Figure 6. Development status of frozen wall during excavation of control layer (457 m) (250 days)
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