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Abstract

A new type of barbed anchor is innovated and invented, which is composed of parent anchor and
daughter barbed anchor. The parent anchor generally adopts HRB400 or HRB500 thick steel bar.
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The daughter barbed anchor is a hollow structure with external expansion sheet, such as barb. It
can be fixed by internal thread and parent anchor thread connection, and can also be connected
with parent screw through welding. The daughter barbs are arranged at a certain distance along
the parent anchor. When the anchor is put into the hole after hole forming, the outward expanded
sheet of the barbed structure slides close to the hole wall in a micro contraction state under the
constraint of the hole wall. After reaching the predetermined position, the barbed outward ex-
panded sheet will support the hole wall due to the concave convex rough surface of the hole wall
under the action of outward tension. If the hole wall is hard rock, the relationship between the
expanded thin section and the hole wall is hard, and if the hole wall is soft rock Stone or soil, the
expansion of thin sections will pierce into the hole wall, further expand the scope of action. Based
on ABAQUS numerical calculation software, the mechanical behavior of barbed anchor in hard
rock wall is studied, and the results show that: because of the existence of barb, the uplift bearing
capacity of the anchor rod is improved. When the hole wall is hard rock, the relationship between
the expanded thin plate and the hole wall is hard contact. If the grouting body is considered, the
pull-out capacity of the barbed bolt can reach several tons; if the grouting body is considered, the
pull-out capacity of the barbed bolt will be greatly improved, up to dozens of tons. At the same
time, the barbed anchor is easy to make and the barbed structure has the function of anchor cen-
tering support, so it has a good application prospect. The disadvantage is that the barbed anchor is
in direct contact with the hole wall. As a permanent anchor, it can only be used in non corrosive or
micro corrosive environment, not suitable for corrosive environment.

Keywords

Barbed Anchor, Bearing Capacity, Contact, Corrosive

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

AT — i R R LS 0 BN AN S SR AR R, RO 1 B =0 AT R (X 32
BEZTS TESRMAFLEE R SERE ST ST AN AL SR AR Z 18] KRG S5 BE D[ 1] AESAT A IR AN ELAR B 5 B A E
AT BLRE STRINE DU, AT 588 o S AT FLEE A RS 445 B 7 LU B AR A J9 AT e A 22 18] AR 45 RE 0 2 4
e BT AR RE T O, LA RS FLEE ARG 45 B8 71 DR ORBE[2] [3] [4]. (RIA B 1R B AR pRIX — 1)
AT .

2. BIREFF SRS

BB R T — Rl B BRI A AT, BT RN AR R B, REARES R — R F HRB400 5%
HRBS00 AHAN T, B9 P w5 G A0 sl i) rh s 254, T DL I ) B R SUR R4 B AT R 4
R, Rl AR A B MR AT . AR BRI BHARE T B — 2 RIFEAT ¥ AL S AT TN,
RIS AT FEFLEELRN . BARGDIRS BN FLEEE B, BIATUEA EIG, SFEmshh JifE
MR, BFfLEERE MRS, BN A ST EFLEE, W FLE N s A, AN LR
F] AT Ak O 2R, WURFLBE N BRTUA A B o, A I NFLEE, § RAE VS, $emkaE ).
{5 S5 R SR PG s B IR 1L ] 2 Fos . BIRIATES AT 4L G DF R LIS 31 14 4 s CAD RGTHE
LKL S BT

DOI: 10.12677/hjce.2020.910115 1111 T ARTHE


https://doi.org/10.12677/hjce.2020.910115
http://creativecommons.org/licenses/by/4.0/

VA

Figure 1. Round barbed structure
1. BB ERIZER

Figure 2. Square barbed structure
2. HEEIRILE

Figure 3. Combination of round barb and anchor

3. BIRERISHETEE

Figure 4. Combination of Square barb and anchor
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Figure 5. Geometric dimension drawing of square barbed anchor (Units: mm)
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Figure 6. Dimension drawing of physical and mechanical model (Units: mm)
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Figure 7. Model unit division
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Table 1. Physical mechanics indicator
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(Avg: 75%)
+2.798e+03
+2.565e+03
+2.332e+03
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+1.865e+03
+1.632e+03
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(b) RN A=

Figure 8. Position relation and Mises stress nephogram of inserting anchor hole 62.5 mm
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+2.192e+02
+2.009e+02
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Figure 9. Position relation and Mises stress nephogram of inserting anchor hole 615 mm
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Figure 10. Position relation and Mises stress nephogram of inserting anchor hole 937.5 mm
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+1.541e+03
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Figure 11. Mises stress nephogram of anchor during external tension
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Figure 12. Curve of root resultant force of anchor rod during bolt insertion and pulling out
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Figure 13. Curve of root resultant force of anchor rod during bolt insertion and pulling out
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Figure 14. Relation diagram of grouting section, anchor and hole wall rock mass
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Figure 15. Mises stress nephogram of anchor during external tension
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