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Research on capacity characteristics of tunnel anchorage and distortion correction

DENG Qinl’ 2, TANG Huaz, wuU Zhen—junz, YIN Xiao—taoz, YUAN Cong—hua2
(1. National Engineering Laboratory For Surface Transportation Weather Impacts Prevention, Yunnan Provincial Broadvision Engineering Consultants,
Kunming, Yunnan 650041, China; 2. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: In order to study the capacity characteristics of surrounding rock system, laboratory model tests with different sizes and
embedded depths of anchorage are conducted. The results show that the contact area of anchorage and surrounding rock first reaches
its limits; the anchorage has small deformation; the stress gradually spreads to surrounding rock; the deformation occurs on the
surface. Eventually, the anchorage has catastrophe displacement; and the cracks appear on the surface of surrounding rock. According
to the load-displacement curve of anchorage and rock surface and internal additional stress, the bearing capacity has been studied.
Because the III surrounding rock does not satisfy the similar ratio, the numerical method has been proposed for distortion correction.
Consequently, for the similarity model test of original geological model, the allowable load is 30f where, /" is the design load, and the
ultimate load is 50f. The research results can provide reference for the design and construction of similar projects.
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1
Tablel Different related similar constant values

Cg Cg C/ CE CC C(p Cﬂ C‘[ C& Cp

200 1 1 200 200 1 1 200 200 200°

2
Table2 Parametersof simulation materials
in laboratory model tests

2
3 o)
y/(kN/m’)  E/MPa ) /kPa 0/(°) Fig2 Anchor models
27 5%10° 0.35 1.4x10° 38
I 27 25 0.35 7 38
21 28 0.30 23 35
18 3x10° 024  0.75x10° 35
A% 18 15 0.24 3.75 35
18 20 0.20 2 33
III
c=7kPa ¢=238°
c
(1] 3
Fig.3 Model test chamber, frameand jack
111
3.2
4 3 2 4
3.13 13
45cm  6.5cm 3
1:200
4.5 cm 6.5 cm 34
17 cm
3
Table3 Testing schemes of laboratory model test
/cm /cm
1 17
2 90 11
3.14 2 8.5
3 17 15 cm
32 v
216 mx255 mx236 m* (C = 4 8.5 -
200)

3 ( I mx1 mx1 m) 3.3
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4 1 2
Table4 Resultscomparison of schemes1and 2
P(kN) / mm
/em /em =10 15 25 3.0 45 Pi/kKN Py/kN
1 17 0 0.01 0.10 0.22 0.40 1 2.5 23
90
2 8.5 0 0.01 0.54 146 16.48 1 1.5 1
5 3 4
Table5 Resultscomparison of schemes3and 4
P(kN) / mm
/em /em =06 07 1.0 1.1 15 Pi/kN Py/kN
3 17 0 0.1 1.74 1.85 3.08 0.6 1 23
90
4 8.5 0 0.02 0.07 0.08 122 06 07 09 1.0 23
111
P, =P /16:P1 x0.625
[27]
62%
7(f f=0.012 5 kN)
6 4
Table6 Resultsof test and numerical calculation of
4 schemes
4.2 fem fem PI/KN  Py/KN
1.00 2.50
0.1 mm P, 17 0.83 2.25
0.75 1.75
0.5 mm P, 4 90
1.00 1.50
6 8.5 0.80 1.50
0.74 125
P /P 060 100
=12 14 17 0.50 1.25
0.50 1.13
32
P, /P, =1 1.16 0.6 07 09 1.0
4 8.5 0.50 1.30
0.43 1.13
1
7 4
Table7 Correction results of bearing capacity of 4 schemes
P1 P,
/em /em / kN Pf / kN Pf
1 17 % 0.63 50 1.56 125
2 8.5 0.63 50 0.94 75
3 17 . 0.38 30 0.63 50
4 8.5 038 0.44 30 35 0.56 0.94 45 75
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