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Analogy simulation test on strengthening effect for pretention of
bolts on anchorage body

WEI Si-jiang, GOU Pan-feng

(School of Energy Science and Engineering , Henan Polytechnic University, Jiaozuo 454003 , China )

Abstract ; Bolt pretension has an important part in roadway support, but the study on strengthening characteristics of
anchorage body with pre-stressed bolts still has many problems. Mechanics characteristics of detached anchorage body
was researched by using RMT-150C testing machine , which was fabricated by wax-sand, pretension bolts and plain-
strain restrain device. The results indicate that strength enhancement factor of peak strength, residual strength are posi-
tive correlation with rock strength and pretension of bolts. Strength enhancement factor is gradually increasing with pre-
tension when rock strength is constant,and the residual strength enhancement factor of pretention of is greater than that
of peak. There are corresponding relationship with stress-strain curve and bolts loads. Congruent relationship exists be-
tween stress-strain curve and bolt load. Before surrender point, bolt load increases slowly ; however which increases rap-
idly after surrender point. Bolt load increases gradually on post-peak points,and constantly descends on flow phase.
The higher strength of rock is, the lower increase rate of bolts loads are with the same pretension. The increase rate
smaller is,the higher pretension is with the same rock. The loss of pretension in failure stage is much more of soft rock
than that of hard rock. The strengthening effect in soft rock is obvious than that of in hard rock. Site practice shows that
surrounding rock deformation can be decreased effectively with high bolt pretension.

Key words : bolt ; pretension ; anchorage body ; strength enhancement
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Table 1 Mechanics parameters of prototype and model
PRl S5 % e HIE/ (g em™) LR/ GPa MEL/NEA B4k 71/ MPa NEESEff/ (°)
I JE 2.50 ~2.70 9.15 0.20 ~0.25 8.06 30 ~50
T 1.76 0.39 0.25 0.34 26.5
I JUR 2.50 ~2.70 8.12 0.20 ~0.27 4.27 20 ~40
T 1.75 0. 34 0.26 0.18 27.4
JE 2.50 ~2.70 5.31 0.20 ~0. 30 3.32 15 ~30
v
sl 1. 66 0.22 0.28 0.14 28.5

R2 HHE S B A e 8 [E] OF R | B 5R R R SR L R B

Table 2 Axial anchored strength,strength and augmentation factor of detached anchored rock mass

) . KR S) o5 /kPa WEe {54 FE BRAN R AR RARR

R BT p/N Wt Wl el o, /MPa o /MPa BK, BK,

I -JCAFF 2.62 0.75 1.00 1.00
I-1-A 3.75 1.25 6.08 15.6 2.84 0.78 1.08 1.04
I-8-B 11.25 3.76 6.43 22.9 3.11 0. 86 1.19 1. 14
I-6-C 18.75 6.27 10. 60 32.5 3.36 1.32 1.28 1.76
I - JCAFT 1.77 0.74 1.00 1. 00
M-4-A 3.75 1.25 6.94 18.3 2.08 0. 82 1.18 1.11
m-2-B 11.25 3.76 7.15 35.2 2.33 0.95 1.32 1.28
m-9-C 18.75 6.27 12. 00 45.6 2.50 1.28 1.41 1.73
IV -TCFF 1.24 0.34 1.00 1.00
V-7-A 3.75 1.25 7.42 25.5 1.59 0. 64 1.28 1.87
IV-5-B 11.25 3.76 8.45 37.8 1.68 0. 66 1.35 1.94
IV-3-C 18.75 6.27 15.20 47.8 1.80 0.78 1.45 2.3
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