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Tab.1 Tunnel lining of steel fiber shotcrete of material gradation

A L LB KR H K U K WFERE  AFEE RBBE EKkRBE
5 KA SN /kgem?® /kgem?® /kgem*® /kgem*® /kgem?® /%
1 60 Y P 45 0. 46 441 226 1 180 598 36.8 0.8
2 60 BY ] 3 44 0. 48 441 226 1 180 598 36.8 0.7
3 60 B IR IR 0. 48 441 226 1 180 598 36.8 0.8
4 60 B IR 0. 48 441 226 1 180 598 36.8 0.9
5 60 B TR 0.47 441 226 1 180 598 36.8 0.8

R2 BERR{AAELRABERRXILLE R (MPa)

Tab. 2 The test results of steel fiber shotcrete concrete /MPa
WAL S RS -4y i i
Bt & b 4 d 0g 4 4 d 98 4 Bt He 9k 2 PUPL R

14 d 28 d 14 d 28 d
42. 24 45. 20 2. 94 (RO 5.02

1 42.32 46. 22 5.41 5.47 41. 89 45. 24 4.98 5.45
41.13 44. 40 4. 54 5.86
33.02 38. 85 2.63 2.78

2 30. 01 39. 43 2.35 2.85 31.08 39. 84 2.55 2. 86
30. 21 41. 24 2.68 2.96
31. 30 42.06 2. 74 2.85

3 31. 06 42.93 2. 70 3. 90 (D 31.23 41. 92 2.70 3.24
31. 33 40. 77 2.66 3.63
36. 37 43.16 2. 84 3.21

4 36. 32 43. 49 2.52 3.05 36. 71 43. 82 2.77 3.11
37.45 44. 81 2.96 3.08
36. 44 52. 46 3. 06 3.97

5 37.62 49. 39 3.69 4. 16 35. 81 50. 86 3.34 4.33
33.36 50.73 3.27 4. 85
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Fig.1 The relational curves of steel fiber between Fig. 2 The relational curves of steel fiber between
volume-doped rates and compressive strength volume-doped rates and tensile strength
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Tab.4 The field test program of steel {iber shotcrete concrete

5 4
W B MeA e WHZIERE B TR s
.E j:ll
sy BIERES B2 Jem  WH LEE
S1  XJ1K0+802. 0~XJ1K 0+782.0 1 15 1 C30 )
S2  XJ1KO+782. 0~XJ1K 0+762.0 2 20 1 C30
S3  XJIKO+762.0~XJIK 0+742.0 3 15 1 €30
S4  XJIKO+742.0~XJ1K 04722.0 4 15 1 €30
Sy A 1IE >
S5 XJ1K0+722.0~XJ1K 04+702.0 5 10 11 C30 H5 REBMNELER
S6 XJ1K1+065~XJ1K 14055 5 10 IV 30 Fig. 5 The location map of
S7 XJ1K14+055~XJ1K 14045 5 10 111 €30 test monitoring point
RS BREBERHRERMBLUMNER
Tab.5 The monitoring results of displacement
, e K H IS/ mm « d7! -3 H YRS A /mm - d !
R B 4 e B 11 bE S : : : : — \
1-3 4 1-2 % 2-3 £k 1-3 % 1-2 2 2-3 £
S1 XJ1K0+802. 0~XJ1K 0-+782. 0 1 1.26 0.51 0.411
S2 XJ1KO+782. 0~XJ1K 0-+762. 0 2 0. 09 1.18 1.09 0. 077 0. 204
S3 XJ1KO+762. 0~XJ1K 0-+742. 0 3 0.02 0,06 0. 635 0.01 0. 146
S4 XJ1KO+742. 0~XJ1K 0-4722. 0 4 0.105 0.24 0.575 0. 041 0. 085
S5 XJ1KO+722. 0~XJ1K 0-+702. 0 5 0.03 0.03 0.515 0.013 0.011
S6 XJ1K14065~XJ1K 14055 5 0. 555
S7 XJ1K14055~XJ1K 14045 5 0.52
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Experimental research on single-layer tunnel lining of steel fiber
shotcrete and the application in motenlin deviated well

SONG Zhan-ping"*, LIU Jing', WU Huan-Tong®, NIU Di-tao'

(1. School of Civil Engineering,Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. China Railway 13th Bureau Group Co. LTD, Tianjin 150008, China)

Abstract; Motenlin 1# tunnel ventilation deviated at a vertical grade of 45. 3%, with a length of nearly 1 400 m. Under
these conditions, the construction is extremely difficult, especially in the construction of the secondary lining using a sin-
gle layer of steel fiber lining technology which is a simple construction, have high tensile strength, and is liable for the
project to meet security requirements. A single layer of steel fiber lining technology is an ideal technical solution. As the
research motenlin 1 # tunnel ventilation deviated well single lining the feasibility of the scheme, this paper designed for
the motenlin tunnel’s 120 m hole in paragraph (7-segment, five kinds of mixing ratio) live steel fiber sprayed concrete
monolayer shotcrete plate lining scale test. Through the jet concrete slab, mechanics performance test of steel fiber
sprayed concrete was conducted indoors, Based on the displacement monitoring, the safety of the structure 7-segment test
section steel fiber reinforced shotcrete single lining was analyzed. The practical test of #1 Motenlin tunnel deviated well
field steel fiber scale shows that: (1) In the tunnel shotcrete support, adding certain amount of steel fiber (steel fiber vol-
ume and rate of about 0. 6% ) can significantly increase the soft and after peak strength of the support structure, which is
also suitable for tunnel soft support. (2) Steel {iber reinforced shotcrete has higher strength, less construction resilience
rate, less homework dust concentration, and simple construction process. Under suitable geological conditions, it can be
used as a permanent support of tunnel and underground construction. (3) Steel fiber reinforced shotcrete single lining
technology is proposed to # 1 motenlin inclined shaft hole figure class IT, 1II and IV level around the cave section.
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