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Filed model tests on bearing behavior of mudstone tunnel anchorage
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Abstract: To study the deformation, failure and long-term stability of soft surrounding rock (mudstone) tunnel anchorage under
heavy loads, the Changjiang River Bridge under construction is taken as an example, in which 1 © 30 reduced-scale models are
used for field tests on the mudstone tunnel anchorage in natural state (moisture content of 5.36%) and soaked state (moisture
content of 7.39%). According to the research, it is easy to know that the tunnel anchorage is applicable to soft surrounding rock.
The soft surrounding rock (mudstone) tunnel anchorage can withstand higher drawing loads and has a certain safety margin
when working in the design load conditions. When subjected to yield loads, the contact surfaces of the anchorage and the
surrounding rock are sheared into failure first, which will cause large deformation of the surrounding rock. When subjected to
high drawing loads, the mudstone tunnel anchorage with higher moisture content undergoes larger deformation of the
surrounding rock than the mudstone tunnel anchorage with lower moisture content. Considering the influence of changes of the
river water level, the long-term safety factor of mudstone tunnel anchorage for Changjiang River Bridge is suggested to be 3.5.
The research results may provide reference for the design and construction of similar projects.
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Fig. 1 Position of mudstone tunnel anchorage model
2.1 RETRBSE D FELR

i RSB 5 25 AR AL T SR Bl B b Hb 2 28 = 2
(LHE D, BMNRP L ESGZETH (g R4t
P, BPRSRREE. thRIFRE RN, by
RIS R A RAR, PR 110° £27°, FIZER
1 m, FI0HHKE, S4ERE. ARNFEEKRE2H
TR YEE 1 R 294° ~328° £60° ~76° , T
FEIA B A IH, BRYE 0.5~3 mm, THELAIFE 0.4~2.0
m, K 03~2.0m, 558 ZE; 2 R 1830 ~
243° £76° ~87° , LAIEBRR A, B 0.1~2
mm, [AJFE 0.5~2.1m, ZEEKZ%E.
2.2 RBEXEREYIBAFEMR

ARG TR L 1) FeAs AL X 30t
VA BHATHRE, I TR AEAFE (070X 140 mm) 3
1T E AR TS VS S BS503R 1 iR,

AR, 3RS X A I FLFR A 6.62%~20.21%,
SEIMEN 13.54%, ARUHEMEA 12.76% . FUbL% EHN
2.66~2.82 g/lem’, “FHIME A 2.77 glem’®, (N 2.76
glem’, JEHH SRR A KARPUREE N 2.43~
2.62 glom’®, PN 2.52 glem’, FEAELE A 2.50 g/em’s

MADIRRFERTE, VeshE PR % FE S PR B



%13

EEraR, A Yo B R A BRI RO IR B T 163

xR1IREVENFESY

Table 1 Physical and mechanical parameters of mudstone
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Fig. 7 Distribution of fractures on surface ground (M2)
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Fig. 9 Comparison curves of displacements and loads
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Table 2 Statistics of characteristic strengths of models
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Fig. 12 Curves of horizontal displacements and drilling depths
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Fig. 13 Curves of horizontal displacements and drilling depths
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