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Experimental study on anchoring force evolution

characteristics of mortar anchor in joint rock mass

Jing Hongwen Zhu Tantan Su Haijian Yin Qian Zhao Honghui Han Guansheng

( State Key Laboratory for Geomechanics & Deep Underground Engineering® China University of Mining & Technology Xuzhou 221116 China)
Abstract: In order to investigate the evolution of anchoring force of mortar anchor in joint rock mass indoor pull-out test of anchorage vol—
ume with pre—joints of different sizes and locations was conducted..and the influence of joint aperture and the joint—surface distance on the
anchoring force of the whole system was also studied. The results, show that the joint—surface distance has little effect on the ultimate fail—
ure mode of the anchoring system while with the increasing joint aperture the ultimate failure mode of the anchoring system changes gradu—
ally from the yield and tensile failure of the anchor to¢shear failure at the contact faces between the anchor mortar and the anchorage vol—
ume and in which 66. 67% of the shear failure presents the interface failure between the anchor and the mortar only 33. 33% of the shear
failure shows the interface failure between the mortar and the anchorage volume. Joint aperture has significant influence on the stress dis—
tribution of the anchorage section and the bearing capacity of the whole system. The bearing capacity of the anchorage system decreases
gradually with the increasing joint aperture while increases gradually with the rise of the joint—surface distance. Axial stress of the anchor—
age section in intact anchorage volume decreases gradually with the increasing depth while the axial stress of the anchor near the joints in
flawed anchorage volume maintains basically stable and the axial stress of anchor is greater than that of the intact anchorage volume in the
same position when the depth is greater than the joint—surface distance.

Key words: joint rock mass;, mortar anchor; anchoring force; loading transfer

20 o
:2016-09-18; : DOIL 10.13199/j.cnki. cst.2017.01.003
(973 ) (2013CB036003) ; (51374198) ;
(201509)
(1963—) o Tel: 1380520918 E-mail: hwjing@ cumt.edu.cn
J. 2017 45(1) : 16-21.

Jing Hongwen Zhu Tantan Su Haijian et al.Experimental study on anchoring force evolution characteristics of mortar anchor in joint rock mass
J .Coal Science and Technology 2017 45( 1) : 16-21.
16



2017 1

32.5
PVC 20
o mm ACRYLIC
3 24 h PVC ACRYLIC
- Fuller ° EvangeLista ’ o 28
42.5
? 1b
o 1.
Phillips 8 __ _2
. 9
(=3
&
; 10-11 /Eﬁjﬁ
Kelvin ~ MindLin 1
‘i |
. 12 o e Y
1 g E o,
AT 24
13 ’ 2:: Z
200
2 (a) W A 5 (b) HE AL
2
1

Fig. 1  Anchorage body and sketch maps
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Table 1 Physical and mechanical parameters

; Kilic N of anchorage body
a/mm - [/ mm /kN
; o c01 6 100 41.05
02 12 100 31. 10
i 03 12 100 30. 40
04 18 100 28.10
05 24 100 20. 47
° <06 30 100 18. 62
ell 12 40 29.93
o cl2 12 70 30. 63
13 12 130 31.71
cl4 12 160 33.26
° clS 41.52
1
5 50 mm 100 mm
o 200 mmx200 mmX 30. 56 MPa. 8
200 mm la o 6~12 mm 7~8 mm
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Fig. 7 Axial stress—displacement curves of anchors bolt
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Fig. 8 Distribution curves of stress along bolt axis
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