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Study of design methodology and application of tunnel single layer lining
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Abstract: At present, the Q system supporting design method based on Norwegian tunneling method is widely used in single layer
lining, but this method involving 6 parameters, which can’t be tested accuracy before or during cnstruction and the testing cost is high.
So the Q system supporting design method is not suit for China’s single layer lining design. At this background, the design principle
and design methodology for single layer lining based on yield approach index and the support theory based on broken rock zone are
put forward; and the engineering practice combining with Dabieshan tunnel inclined shafts No.2 on the Hefei-Wuhan railway is
executive too. During the research, engineering condition, hydrogeology condition and physico-mechanical indices of surrounding
rock where the tunnel located must be got by geological prospecting at first; then the supporting parameters of single layer lining and
mechanical index for shotcrete is presented which will form the structure’s pre-design. During the actual process of construction,
according to the broken rock zone range which is field tested and then use support theory based on broken rock zone to modify the
design, a complete single layer lining design system will form. The practice shows that the design method of single layer lining
proposed is economical and applicable; and the interference for construction is low which suits information construction. On the other
hand, the single layer lining structure completed is safe and reliable, and it will make notable economic and social benefits in
engineering application; it is worthwhile to be popularized.

Key words: tunnel; single layer lining; design methodology; yield approach index; broken rock zone

1 a8l = R AEE AL, RTHER, e Bt HA

FEL EARL ZFEL ORI LK pY A5 [ KA

PR 24 (single layer lining) 2 20 H:42 70 4F AN, R e B Y Aok ks, Ly

BRI —FhBEE SR R . AW AL AFEHAERGE S, . Bk IXTR] . B LI 1. A% (I

T T2 FUErE R e, HEORAR ] TR B 2). K TREIE . b P2 LS RARE a2,
Wk H e 2009-12-14

FEETH . Yol R IIUIF K IH (No. 2003G038).
WEER: FEEN, B, 1969 F4, 1L, BURFEG TR, FENFiBEE &M T TR vk RUFR TAE. E-mail: tsygyf@126.com




%4

SREZWESE: BRI AT ML T VAR T RN 1063

I FE] P B S AH A L P 3 R /0 DL

B BREEREE (AEWE

Fig.1 Railway tunnel (combination steel frame)
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Fig.2 Highway tunnel
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Fig.4 Relationship between stress point in principal stress
space and yield plane
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based on broken rock zone support theory
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Fig.7 Three stages design flowchart of single layer lining
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Fig.10 Initial strength control index for shotcrete
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5 £ Permanent single-layer tunnel lining by fibre-reinforced
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(1) gty 1R AR B b o 6 7 B Chinese Journal of Rock Mechanics and Engineering,
SEVEEAT RAARTEN SE s, 1 AR Bl Bl S B 2004, 23(20): 3509—3517.
W% E%‘Lﬂg%}%ﬁﬁwﬁﬁ%’ %Fgfﬁ:ﬁﬁ i [6] JAME, kD, WELEE, M. B R TR A
U EKPERE T — 248, $ T sk e
(2) R L AR, e T WAL RE 73 AT (0], A D25 TREAEAR, 2005, 24(17):
PSR, WP T AR AT B R+ 308373087,
2k RES B FE FT o ZHOU Hui, ZHANG Chuan-qing, FENG Xia-ting, et al.
(3) IR T B T 0 24 i) 4589 1 Analysis of rock mass stability in tunnel and underground
ZVRHIE: MRRGE R B2 AT ) 25 4 4R far 2 engineering based on yield approach index[J]. Chinese
BN, R A Journal of Rock Mechanics and Engineering, 2005,
(4) B AEA R bR TE 2 5 RER T 24(17): 3083—3087.
Egg%ﬁgiﬁfﬁzi‘j?zigiﬁgggj (7] KARER. 3 TRER B B 1 TR A VAN i
SIS A0E, AR R HBFIUD]. kst REREDFILAE, 2006
[8] iy RE. AR o bA B S B S AR M.
Z % XM 5 B Dl pAL, 2001.
(1] KM M. B3 o R WL R o i ge D). (9 HOWBE, R, $RACK, 55 AR AR g il sy i

JRCAHR: PYRIACIE K, 2007

[2]  SRPBAG, UCHE. BEE PRSI TIR SR )], e
R[] RRAAAR, 2006, 2(4): 693 —699.
ZHANG Jun-ru, QIU Wen-ge. Present status and
comment of tunnel single shell lining study[J]. Chinese
Journal of Underground Space and Engineering, 2006,
2(4): 693—699.

[B] HHRIC, TLEA, ZEe. A MRRIE G 402K 5 3k
BEIFM]. bRt N EAZHE HiRAE, 2006.

[4] Norwegian Tunnelling Society. Norwegian tunnelling[M].
Sandvika: Norwegian Tunnelling Society, 2004.

(51 BUbwE, SUTRL, EAENE, A BERIEWR WL e e iR
B K ARIIBEIE[]. A D05 TR, 2004,
23(20): 3509—3517.

HE Shao-hui, MA Wan-quan, CAO De-sheng, et al.

[10]

(11]

W BEREIR, 1994, 19(1): 21—32.

DONG Fang-ting, SONG Hong-wei, GUO Zhi-hong, et al.
Roadway support theory based on broken rock zone[J].
Journal of China Coal Society, 1994, 19(1): 21—32.
The sprayed concrete technical committee. European
specification for sprayed concrete[M]. Farnham, UK:
EFNARC, 1996.

KM, EM, SO, Y5 2t R S Rl
JREL SCBR]. T B AR, 2002, 31(4): 370—
373.

SONG Hong-wei, WANG Chuang, JIA Ying-xuan.
Principle of measuring broken rock zone around
underground roadway with GPR and its application[J].
Journal

of China University of Mining and

Technology, 2002, 31(4): 370—373.



