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Table 1 Compressive strength of rolled anchoring agent
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Table 2 Compressive strength test of anchoring agent

0.5 h 1h 24 h
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Table 3 Expansion test of anchoring agent

1 - 337 1] B/ mm Rk 2%/ %
0.5h 28 d 0.5h 28 d
1 100. 12 100. 53 0.12 0.53
2 100. 20 100. 75 0.20 0.75
3 100. 13 100. 41 0.13 0.41
4 100. 21 100. 64 0.21 0. 64
5 100. 13 100. 49 0.13 0.49
6 100. 10 100. 53 0.10 0.53
7 100. 15 100. 37 0.15 0.37
8 100. 11 100. 33 0.11 0.33
9 100. 24 100. 62 0.24 0.62
S 0.15 0.52
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Table 4 mechanical parameters of $18 mm GFRP bolting
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Fig. 1 Observation point arrangement of

mechanical test on GFRP bolting
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Table 5 Test results of GFRP bolting with anchoring agent
PSS BRI /KN i/ mm #EKE/m S/ ANKEHIE S /KN mTt B
1 26.2 7.5 1. 660 0. 45 15.78 0.5h
Vg
R 42.0 9.5 1. 660 0. 57 25.30 24 h
KA
3 69. 4 11.5 1. 660 0. 69 41. 81 28 d
1 25.3 5.8 1.595 0. 36 15. 86 0.5h
Vinin 2 43.5 10.5 1. 396 0.75 31.16 24 h
3 68. 3 13.8 1.463 0.94 46. 68 28 d
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Fig. 2 Pull force and strain curve of GFRP bolting with
anchoring agent (28 d)
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Table 6 The detection results of GFRP bolting
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Engineering mechanics properties and application of
glass fiber reinforced polymer bolting with anchoring agent

ZHU Han-ming' ,MEI Qun-li* ,CHEN Qing-yun® ,ZHU Wang-cheng"
(1. Jinshandian Iron Ore Mine, Mineral & Company,Ltd. WISCO,Daye 435000, China;
2. China nation gold group Xinjiang Jintan Mineral & Company, Ltd. , Shanshan 838200, China;
3. School of Resources and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
4. College of Resources and Civil Engineering, Northeast University, Shenyang 110006, China)

Abstract; Aimed at the technical design parameters and construction quality inspection standards of Jins-
handian Iron Mine, the engineering mechanics properties of glass fiber reinforced polymer(GFRP) bol-
ting with anchoring agent were studied. According to the tunnel deformation characteristics of metal
mine,anchor force in the MT219-2002 standard was revised to the one in unit anchor length,and the in-
dicators of resistance deformation increased. The laboratory test of compressive strength and expansibil-
ity of anchoring agent shows the compressive strength is smaller than that of the standard and the long
term expansion is 0. 52 % ,which meets the standard requirements. The engineering mechanics properties
of GFRP bolting with anchoring agent were tested on the quartz diorite and powder magnetite mine in
—270 m to —340 m section by means of current construction technology,and all strength and deforma-
tion parameters were obtained. Technical requirements and construction quality inspection standard of
GFRP bolting support were presented on the basis of reducing the strength by 0. 8 times. Finally, they
were used to the tunnel optimal design and quality inspection in the —312 m experimental section,ob-
taining obvious effect.

Key words: anchoring agent;glass fiber reinforced polymer bolting;inspection standards of support qual-
ity;optimal support



