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Analysis of combination components coupling of pressure relief anchor box
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WANG Qi"?, LIShu-cai', LI Wei-teng', LIZhi', JIANG Bei', MIAO Su-jun’,
LI Hai-yan', WANG De-chao', WANG Hong-tao'

(1. Research Center of Geotechnical and Structural Engineering , Shandong University, Jinan 250061, China;
2. Post-Doctoral Scientific Research Station, Yankuang Group Company Limited, Zoucheng, Shandong 273500, China)

Abstract: The current research situations of anchor beam support system and composite members coupling support are summarized,;
and the necessity and significance of coupling support research of composite members in anchor beam support system are also
researched. High strength pressure relief anchor box beam support system is developed, which is guided by the support idea:
controlling at first, pressure yielding behind and then resistance. The coupling efficiency weights of composite members are obtained
through the method of analytic hierarchy process; and utilization ratio of whole performance, coupling efficiency and control effect of
surrounding rock of members in support system are put forward. The results of thirteen numerical test schemes show that coupling
efficiency of I1112c+¢22 cable, 1112b+¢22 cable and Il 12a+¢ 17.8 cable support system are good; the coupling efficiency of
support system is markedly affected by cable type; increasing prestressing force is good for raising whole utilization ratio and
coupling efficiency, and improving control effect of surrounding rock. The force measuring anchor box beams are designed and made;
and the Il 12b+¢$22 anchor beam support system is applied to field test. Monitoring results show that the utilization ratio of whole
performance is 54.51%; the coupling efficiency of members is 75.61%; members of system keep pace with each other in load
supporting; roof settlement in coal roadway is 148 mm and walls displacement of roadway is 180 mm; and surrouding rock
deformation is controlled well during roadway excavation.
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Fig.1 Support system of pressure relief anchor box beam
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Fig.2 Pressure relief anchor box beam
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Table 1 Parameters of bolt, anchor, metal band, and pallet
JERGREE MR PRBREE PVERLRE AEfh B

Xy S
os/MPa o,/MPa E/GPa /%  A/em’
$17.8 1500 1860 195 5 2.49
iR
$22 1500 1860 195 5 3.80
AR 422 500 700 200 20 3.80
T 420 500 700 200 17 3.14
NAF UD140/4 250 450 210
EiEi 235 376 206

K2 MEBHR

Table 2 Parameters of steel beam

BE e JERGREE MR PRSREE PR BRI MR
Kt - os/MPa o,/MPa E/GPa  A/cm’ I/em*
A [14a 235 376 206 18.5 53.2
T4 o 2t 235 376 206 39.7 1782
- I12a 235 376 206 20.7 116.8
[AH *m I12b 235 376 206 33.6 229.7
R 12¢ 235 376 206 35.6 320.6
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Table 3 Parameters of yielding link
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Fig.4 Displacement-pressure curve of
uniaxial compression test
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Fig.5 Structure diagram of analytic hierarchy for whole
performance utilization ratio of combined members
of PRABB support system
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Table 4 Parameters of surrounding rock
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Fig.17 Layout diagram of monitoring facilities in field test
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