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Field test study of methods for supporting large-section
inclined shaft in gravel layer

1 2 22,3 : 3 2
NIU Xue-chao', YANG Ren-shu”, SUN Zhong-hui”~, LIU Cheng-liang", DONG Ju-cai
(1.Department of Architecture Engineering, Beijing Polytechnic College, Beijing 100042, China; 2.School of Mechanics and Civil Engineering; China
University of Mining and Technology, Beijing 100083,China; 3.Yili Yikuang Project Department, Xinwen Miming Group Corp., Yining 835300, China)

Abstract: China lacks construction experiences with common methods in inclined mine shaft of thick gravel layer. Combined with
construction practices of the first inclined mines of Cailiao and Huifeng in Yili coal mine, the supporting programme is designed and
quite a few supporting trials have been studied due to abundant water and non-aqueous sites. According to the field test results, the
deformation of trestle gets larger and it is more difficulty to support in the abundant water site; The temporary support of beam joined
with reinforced concrete is an effective method to support the large section inclined shaft in non-aqueous gravel layer. The
deformation and the pressure grow rapidly while the shaft is in the abundant water gravel; it is proved that forepoling supporting
together with the temporary support and reinforced concrete can control the surrounding’s deformation and keep its stability. It is
inferred by site test results that significant errors might occur when it is applied to calculating the pressure of gravel layer surrounding
by Terzaghi and Coulomb earth pressure theory.
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Table 1 Displacement results of shaft surface in
observation station #1

WAH SRR DURRTE UGS PR RS

/E-H-H /d /mm /mm /mm /mm
2007-08-01 0 4630 0 5440 0
2007-08-03 2 4625 5 5434 6
2007-08-05 4 4617 8 5432 2
2007-08-08 7 4602 15 5427 5
2007-08-13 12 4590 12 5429 2
2007-08-17 16 4581 9 5422 7
2007-08-21 20 4570 11 5418 4
2007-08-25 24 4563 7 5412 6
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Table 2 Displacement results of Shaft Surface in
observation station #2

WRAEH B RECTUREE 2 TRt MRS Pk
/4E-F-H /d /mm /mm /mm /mm
2007-08-16 0 4650 0 5510 0
2007-08-17 1 4638 12 5507 3
2007-08-19 3 4629 9 5494 13
2007-08-21 5 4631 -2 5486 8
2007-08-23 7 4614 17 5475 11
2007-08-25 9 4 606 8 5469 6
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Table 3 Displacement results of Shaft Surface in
observation station #3

DR R RS DUREE R TURWS  PiTERER Ask

/E-H-H /d /mm /mm /mm /mm
2007-08-30 0 4550 0 5440
2007-09-01 2 4543 7 5434
2007-09-05 6 4535 8 5425
2007-09-08 9 4515 20 5407 18
2007-09-11 12 4504 11 5388 19
2007-09-15 16 4490 14 5379 9
2007-09-19 20 4480 10 5361 18
2007-09-21 22 4471 9 5355 6
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Table 4 Displacement results of Shaft Surface in
observation station #4

DR Bk R R ORI WA PIIs

/E-H-H /d /mm /mm /mm /mm
2007-09-20 0 4610 0 5440 0
2007-09-22 2 4610 0 5438
2007-09-25 5 4 606 4 5434 4
2007-09-28 9 4588 18 5418 16
2007-10-01 12 4566 22 5393 25
2007-10-06 17 4549 17 5373 20
2007-10-09 20 4538 11 5354 19
2007-10-11 22 4539 -1 5342 12
2007-10-14 25 4511 28 5318 24
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Table 5 Displacement results of Shaft Surface in
observation station #5

DRREN RobR M DUREER TURWSL  PITEEER DI

/E-H-H /d /mm /mm /mm /mm
2007-10-20 0 4 640 0 5440
2007-10-20 2 4635 5 5438
2007-10-20 4 4628 7 5431
2007-10-20 9 4616 12 5415 16
2007-10-20 12 4590 26 5400 15
2007-10-20 18 4577 13 5371 29
2007-10-20 20 4550 27 5349 22
2007-10-20 22 4538 12 5331 18
2007-10-20 26 4518 20 5306 25
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Table 6 Displacement results of Shaft Surface in
observation station #7

DRREN R RS DR DURMCS Wi PRI

/E-H-H /d /mm /mm /mm /mm
2008-01-10 0 4570 0 5450 0
2008-01-16 6 4490 80 5400 40
2008-01-23 13 4450 40 5330 40
2008-01-30 20 4380 70 5040 50
2008-02-08 29 4330 50 4990 50
2008-02-17 38 4270 60 4930 60
2008-02-23 44 4220 50 4870 60
2008-02-28 49 4160 60 4 840 30
2008-03-04 54 4130 30 4810 30
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