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Abstract 
To apply the compression-type anchor to deep roadways, this paper analyzes and 
summaries the bearing mechanism, shear stress distribution of the grout body and 
engineering application of the compression-type anchor. The analysis shows that the 
compression-type anchor has the advantages of reasonable grout body stress form, 
high loading capacity, good corrosion resistance and durability. The analysis also in-
dicates that further study on the stress distribution of the compression-type anchor’s 
grout body and the design of a new compression-type anchor with high strength ini-
tial support, simple structure, and small diameter that is suitable for the surrounding 
rock in deep roadway engineering is necessary to apply compression-type anchor 
supporting technology to the deep roadway. 
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1. Introduction 

At present, the pre-stressed anchor support is the major form applied in deep roadway 
anchor support. Practice has demonstrated that whether an anchor can provide suffi-
cient pre-tightening force is key to realizing active support, effectively controlling the 
deformation of the surrounding rock in the roadway, and improving the anchor sup-
porting quality in the deep roadway, especially in roadway support under broken rock 
mass conditions. Grouting anchor measures can effectively improve the integrity of the 
surrounding rocks in the roadway and effectively enhance the cohesion and internal 
friction angle of the surrounding rocks [1] [2] [3] [4], thereby increasing the self-  
supporting ability of the surrounding rocks and significantly improving the roadway- 
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supporting effect and quality. However, because the length of the free segment of the 
grouting anchor is usually quite short, the application of pre-tightening force is very 
limited [5] [6] [7], which fails to meet the demand of active support. Even if the pre- 
tightening force can be applied, it must wait until the grout body reaches a certain 
strength, which is a fatal defect for deep roadways that require timely and sufficient 
supporting strength at the initial phase of excavation. Meanwhile, after the application 
of the pre-tightening force, the grout body, which is already bound to the anchor body, 
is in a most disadvantaged stress state: the brittle materials of the grout body are under 
tension, causing the supportive effect of the grouting anchor to further decrease and 
even become invalid.  

The currently used grouting anchors and resin anchors cannot simultaneously meet 
the demand for the anchor’s high pre-tightening force, high-strength support at the ini-
tial phase, ability to fill fissures of surrounding rocks, and strong corrosion resistance 
and durability in deep broken surrounding rocks of the roadway support. Therefore, it 
is necessary to renovate the structure of the grouting anchor (tension-type anchor) to 
best maintain its active support effect, which will not only improve the integrity of the 
surrounding rocks but also provide a sufficient pre-tightening force at the initial phase 
of support and enable the brittle materials of the anchor’s grout body to remain in an 
optimal compression state. Compression-type anchors have potential for this type of 
application; however, the available applications of compression-type anchors mainly 
include slope and foundation pit engineering [8] [9], and there is no report of its appli-
cation in deep roadway supports. 

Based on the research findings in fields including the anchoring properties of com-
pression-type anchors and their application in slopes and foundation pits, through a 
systematic analysis of the reinforcement mechanism of compression-type anchors and 
their application, this paper aims to comprehensively understand the structural charac-
teristics of currently available compression-type anchors, their stress features, the rein-
forcement mechanism of the surrounding rocks and its application scope and condi-
tions. In addition, this work aims to clarify their advantages and disadvantages, provide 
guidance for applied research on their structural forms, improve their supporting per-
formance, and provide support in the deep broken surrounding rocks of roadways.  

2. Review and Analysis of the Bearing Mechanism and Functional  
Characteristics of Compression-Type Anchors 

In the early 1970s, researchers proposed the concept of compression-type anchors to 
solve the issue of grouting anchors that were susceptible to corrosion [10]. In 1978, 
compression-type anchors received patent licensing in the US [11]. In the 1980s, En-
glishman Tony Barley first proposed the single bore multiple system (SBMA), which 
had an improved anchoring effect [12]. Compression-type anchors can be divided into 
compression-type and pressure-dispersive type. The anchoring structure and bolt body 
structure of each type is as indicated in Figure 1 and Figure 2, respectively. 

Compared with traditional grouting anchors, compression-type anchors have the 
following structural characteristics, as indicated in Figure 1 and Figure 2. 
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(a)                                                                 (b) 

Figure 1. Schematic diagram for anchoring of a compression-type anchor. (a) Anchoring figure for a compression-type anchor; (b) Anc-
horing figure for a pressure-dispersive anchor. 

 

 
(a)                                                        (b) 

Figure 2. Schematic diagram of compression-type anchor structures. (a) Bolt body of a compression-type anchor; (b) Bolt body of a 
pressure-dispersive anchor. 

 
1) The bolt body of a compression-type anchor is steel strand or PVC casing, which 

is unbound to the grout body.  
2) The lower end of a compression-type anchor is a bearing body, which is unbound 

to the surrounding rocks near the bore bottom. 
3) Pressure-dispersive anchors have several fixed ends and two steel strands that 

jointly anchor the rock and earth mass. 
The load transfer mechanism of compression-type anchors is as follows: the anchor 

applies torque to exert tension, which is relayed via unbonded steel strain to the fixed 
end. The tension exerted on the fixed end is converted into the pressure on grout body, 
whereas a grout body under tension generates shear resistance to the surrounding 
rocks, thereby playing a role in anchoring the surrounding rocks [13]-[18].  

The load transfer mechanism of pressure-dispersive anchor is similar to compres-
sion-type anchors, the difference is the tension of pressure-dispersive anchor being di-
vided into several small load via unbonded steel strain which makes the stress distribu-
tion of the compression-type anchor’s grout body more evenly. 

Compared with the traditional tension-type grouting bolt, compression-type anchors 
have the following advantages: 
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1) The pre-tightening force that can be applied is significantly improved: the bolt 
body of the compression-type anchor is unbound to the grout body, and the grout body 
located between the fixed end and the anchor tray is under compression; thereby, it is 
relatively in tension. In addition, the tension-type anchor’s grout body that is in a 
bound state with the anchor can apply and sustain a higher level of pre-tightening 
force. As a result, it can significantly improve the reinforcement and support of the 
surrounding rocks. 

2) Its corrosion-resistance and durability are improved: the grout body of the tradi-
tional tension-type anchor is in a tension state, and because the grout body is made of 
brittle materials, it is apt to generate cracks under tension. The inroads of underground 
water generate corrosion, causing the durability of the grout body to significantly de-
crease. In contrast, the compression-type anchor changes the unfavorable working sta-
tus of the grout body. Thereby, it has excellent anti-corrosion performance and dura-
bility.  

3) Its bearing capacity is significantly improved: The anchoring effect of the tradi-
tional tension-type anchor mainly relies on the cohesive force between the bolt body 
and the grout body and between the grout body and surrounding rocks. However, be-
cause the brittle materials of the grout body are in a most disadvantaged tension state, 
the anchoring force that can be applied or provided by the anchor is very limited. In 
contrast, the brittle materials of the compression-type anchor’s grout body are in a 
compression state that is conducive to its performance. As the compressive strength of 
the grout body and the shear strength between the grout body and surrounding rocks 
are increased, the anchoring force provided by the anchor is improved by a wide mar-
gin; thereby, the bearing capacity of compression-type anchor’s grout body is signifi-
cantly higher that of the tension-type anchor.  

Compression-type anchors have the above-mentioned advantages in the reinforce-
ment of surrounding rocks, which is needed in the current deep roadway anchor sup-
ports and unrealized by the traditional tension-type anchor.  

3. Review of Research on the Stress Distribution of the  
Compression-Type Anchor’s Grout Body 

The manner in which the grout body relays the pressure (pre-tightening force) from the 
anchor’s tray to the surrounding rocks is the key for the compression-type anchor to 
reinforce them. On the other hand, that which enables the grout body to effectively re-
lay the pre-stressed load and enables the anchor to stay in an optimal working state is 
the key to realizing the active supporting effect of the anchor, which is also a focal issue 
that has been continuously studied by researchers.  

3.1. Shear Stress Distribution of the Compression-Type Anchor’s  
Grout Body 

Based on studies on the mechanical rules of the traditional tension-type anchor’s grout 
body [19] [20] [21] [22], the China Metallurgical Construction Design Institute firstly 
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investigated the stress distribution of the compression-type anchor’s grout body in 2000 
in China [23]. Until now, the research results concerning the shear stress distribution of 
the compression-type anchor’s grout body can be summarized as follows:  

1) Based on Winkler’s assumption on the stress distribution of the grout body, Cao 
analyzed and deduced the stress distribution of the compression-type anchor’s grout 
body [24], namely, the shear stress of the grout body showed a hyperbolic curve distri-
bution (Figure 3(a)) with its maximum value at the fixed end. As the distance from the 
fixed end increased, the shear stress tended to decrease and approached zero in the en-
tire range of the anchorage segment.  

The shear stress distribution of the compression-type anchor’s grout body in Figure 
3(a) was also confirmed by in situ experiments by some other researchers [25] [26] 
[27]. These studies showed that the grout body close to the fixed end was the maximum 
load location for the compression-type anchor, which was also the location that was 
prone to damage.  

2) Stress distribution of the grout body based on Kelvin’s assumption. Lu thought the 
stress state of the compression-type anchor’s grout body could be simplified by the 
elasticity problem in which a point within the infinite body was acted upon by the con-
centrated force [28]. The stress distribution of the compression-type anchor’s grout 
body was derived according to this conclusion combined with the Kelvin model. 
Namely, the shear stress of the grout body close to the fixed end was zero, rapidly ar-
rived at its peak value within a very small distance from the fixed end, and then de-
creased to nearly zero within the 1/5 length of the anchorage segment, and the remain-
ing length of the grout body did not sustain shear load (Figure 3(b)).  

He’s study [29] and Zhang’s study [30] also further demonstrated that the shear 
stress significantly converged around the bearing body, which was consistent with the 
rule reflected in Figure 3(b). 

The stress distribution assumed by Kelvin shows that the shear stress significantly 
converges on the grout body around the bearing body, which is radically different from 
Winkler’s assumed results. Based on this result, the length of grout body can be lessened, 

 

 
(a)                                   (b)                                   (c) 

Figure 3. Stress distribution of the compression-type anchor. (a) Stress distribution based on Winkler’s assumption; (b) Stress distribu-
tion based on Kelvin’s assumption; (c) Stress distribution based on the modified Kelvin model. 
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which is significant to improve the project’s efficiency and minimize investment. 
3) Stress distribution of the grout body based on the modified Kelvin’s model. Zhang 

analyzed the effect of the rock and earth mass within a certain scope around the anchor 
on the grout body’s bearing and arrived at the stress distribution of compression-type 
anchor’s grout body for the modified Kelvin’s model [31], as indicated in Figure 3(c). 
The numerical simulation in the literature also obtained the same results [32]. 

In Figure 3(c), the shear stress of grout body close to the fixed end is neither equal to 
zero nor the largest value. It rapidly increases to its peak value after some distance. Af-
ter that, the shear stress gradually decreases to zero with the increase in the distance 
from the fixed end at approximately 1/5 length of the grout body.  

The shear stress of compression-type anchor under three different theories is com-
pletely different, it’s because that under the Winkler’s assumption, the shear stress of 
grout body is largest at the bearing body position; under the Kelvin’s assumption, the 
shear stress of grout body is zero at the bearing body position; as for the modified Kel-
vin model, because of taking the residual stress of the grout body and the surrounding 
rock surface into consideration, the shear stress of grout body is not zero at the bearing 
body position, but the residual stress 

Among these three types of stress distribution adjustment, the type that best con-
forms to the actual distribution of shear stress remains unknown; therefore, further re-
search and analysis are needed in combination with theoretical analysis, actual mea-
surement and other research methods to provide theoretical guidance for the effective 
application of compression-type anchors.  

3.2. Shear Stress Distribution of the Pressure-Dispersive Anchor 

Because the peak shear stress is close or near to the fixed ends grout body, the grout 
body at this location is apt to suffer shear damage, causing the anchor to become inva- 
lid. This phenomenon is the main defect in compression-type anchors. To solve this 
problem, Tony Barley proposed the pressure-dispersive anchor to improve the shear 
stress distribution and the working performance of the compression-type anchor [12].  

In contrast to the structure of the compression-type anchor, the pressure-dispersive 
anchor is evenly distributed over a couple of bearing units divided by the fixed ends on 
the bolt body (Figure 1). The load sustained by the grout body of each bearing unit is 
far smaller than the peak load sustained by the compression-type anchor’s grout body, 
thereby greatly lowering the possibility that the grout body is open to shear damage 
under the action of the peak load. The shear stress distribution for the loading units of 
the pressure-dispersive anchor is similar to that of the compression-type anchor in that 
there are also three types, as indicated in Figure 4 [33] [34] [35] [36] [37].  

The following conclusions can be reached by analyzing Figure 4:  
1) Small peak shear stress of the pressure-dispersive anchor makes its ultimate bear-

ing capacity higher than that of the compression-type anchor; therefore, the pre-  
tightening force that can be applied by the pressure-dispersive anchor to the supporting 
surrounding rocks is larger and can function better in active support. 
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(a)                                      (b)                                          (c) 

Figure 4. Shear stress distributions of the pressure-dispersive anchor. (a) Stress distribution based on Winkler’s assumption; (b) Stress 
distribution based on Kelvin’s assumption; (c) Stress distribution based on the modified Kelvin model. 

 
2) The stress distribution of the pressure-dispersive anchor is even greater than that 

of the compression-type anchor, which can effectively avoid the deformation and 
damage phenomenon of the surrounding rocks caused by stress concentration and can 
activate the strength of the rock and earth mass within the anchoring scope for maxi-
mum support. This anchoring reinforcement effect is especially beneficial for the deep, 
weak and broken surrounding rocks.  

4. Overview and Analysis of the Compression-Type Anchor’s  
Engineering Application 

The compression-type anchor (anchor cable) was initially applied in Southampton’s 
Engineering in the UK in 1988 [38]. Later, Japan’s KTB Society applied KTB pressure- 
dispersive anchorage technology in slope reinforcement engineering [39]. The com-
pression-type anchor was first applied in foundation pit engineering of the Mansion of 
Bank of China, Beijing and achieved success [40].  

Currently, the compression-type anchor has been extensively used in slope support, 
deep foundation pit support, dam foundation, and chamber reinforcement and anti- 
floating of foundations. Typical projects for the application of compression-type anc-
hors are shown in Table 1. 

The following conclusions can be reached by analyzing Table 1: 
1) In both hard rocks of high strength or in soft rock and sand layers of low strength, 

compression-type anchors can sustain a relatively high anchoring force.  
2) The compression-type anchor is mainly applied under the condition of shallow 

surrounding rocks, and its application in projects of deep surrounding rocks is not re-
ported yet. 

A small anchor pre-tightening force and weak active supporting effect is the main 
issues facing the current mine roadway support. Undoubtedly, properties such as good 
mechanical performance and rather high pre-tightening force for the compression-type 
anchor’s grout body provide a new channel to solve the supporting issues for mine’s 
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Table 1. Typical projects for the application of compression-type anchors. 

Project name Rock conditions Cable-anchor parameters Anchorage effect 

The England new Dubin port 
sheet pile retaining wall 

support engineering [38]. 

In the dense to dense sand layer  
and gravel layer, the strength  

of rock and soil is high. 

Unit level 4 anchor cable, the 
pressure-dispersive anchor anchorage 

length is 3 m, total length  
of freedom is 11.5 m. 

The anchoring force of rock layer 
is 2000 KN maximum test bearing 

capacity is 5000 KN. The 
anchoring effect is good. 

Changjin highway 
slope support 

engineering [41]. 

The upper is loess soil, the 
lower is weak rock mass, 

such as mudstone and 
sandstone. 

The pressure-dispersive anchor 
space is about 3 m, the length 

is 15 m - 28 m. 

The designing anchor capacity is 
900 KN, the anchoring 

effect is good. 

Beijing Hufeng 
mountain villa slope 

stabilization 
engineering [42]. 

Artificial soil filling layer, 
clay layer, strong 

weathering sand stone layer 
and weathered sandstone 
layer, etc. the strength of 

rock and soil is low. 

Unit level 2 anchor cable, the 
pressure-dispersive anchor unit 

anchorage length is 5 m. 

The bolt anchoring force is 
higher than 700KN, and it 

achieves the desired results. 

Hong Kong airport 
underground station 

stabilization 
engineering [43]. 

The upper is sand filling, 
the lower is total 

disintegration granite. 

The upper pressure-dispersive 
anchor is level 6 unit, the lower  

is level 7 unit. 

The upper anchoring force is 
1400 KN, the lower is 2000 KN, 

the anchoring effect is good. 

The Singapore 
extremely soft sand 
rock stabilization 

e-engineering [38]. 

The strength of rock 
and soil is low. 

Pressure dispersive cable with 
double-layer protection. 

The anchoring force is 1600 KN, 
the anchor cable works good. 

Beijing airport 
(expansion) 

underground garage 
anti-floating 

engineering [44]. 

Using jet grouting pile 
reinforcement sand 

and sand pebble bed, the 
strength of rock and 

soil is high. 

Unit level 3 anchor cable, the 
pressure-dispersive anchor unit 

anchorage length is 3 m, 3 m, 2 m. 

The designing anchor capacity is 
230 KN, and it has a good 

supporting effect. 

Guangxi long beach 
river Water complex 

project [45]. 

The dam foundation is 
weak interlayer, the 

strength of rock an-d soil is 
low, the structure is loose. 

The pressure-dispersive anchor 
anchorage length is 3 m. 

The project has been completed 
four years, the anchoring 

effect is good. 

 
deep roadways. However, this technology has no application precedent in deep road-
ways. Therefore, it is necessary to research compression-type anchor technology fea-
turing a high initial pre-tightening force, high supporting strength and good bearing 
performance of the anchor supporting structure suitable to the demand of deep road-
ways by combining the project characteristics of the deep roadway support.  

5. Conclusions and Prospects 

With its unique structure and bearing mechanism, the compression-type anchor dis-
plays better working performance in aspects such as good bearing performance in 
structures, high bearing capacity, corrosion-resistance and durability compared with 
that of the tension-type anchor and is extensively used in slope and foundation pit 
support engineering. However, in terms of the rather strong initial support strength 
required at the initial cut stage of deep roadways, the following studies are needed to 
apply compression-type anchors to deep roadway support.  

1) Structural changes of the compression-type anchor are needed to enable it to pro-
vide high support strength for the roadway surrounding rocks at the initial support 



J. S. Tian, L. Hu 
 

785 

stage. The compression-type anchor’s fixed end that is currently available is unbound 
to surrounding rocks. Only after the cement mortar injected into the anchor holes 
reaches a certain strength can it exert a pre-tightening force on the anchor. In general, 
this period can be as long as approximately 20 days. However, at this time, the deep 
roadway’s surrounding rocks may be seriously deformed. Therefore, this issue is a pri-
mary concern that must be solved in order to apply compression-type anchors to deep 
roadways.  

2) Research on pressure-dispersive anchors with small-bore diameters suitable for 
the support of the deep roadway surrounding rocks is needed. The biggest advantage 
for the pressure-dispersive anchor is that it can reduce the peak load of the anchor’s 
grout body by a wide margin, which can ensure the normal function of the anchor’s 
support effort in its service life. However, pressure-dispersive anchors (anchor cables) 
applied in the support of foundation pits and slope engineering have complicated 
structures, large bolt diameters, and large amounts of consumed material, making them 
unsuitable for deep roadways in extensive need of anchors.  

Therefore, it is necessary to identify new types of pressure-dispersive grouting anc-
hors with simple structures, small diameters, and small amounts of consumed material 
that are suitable for the demands of deep roadways based on the excellent anchorage 
performance of the currently available pressure-dispersive anchor. Also, at present, 
there are three distribution patterns for grout body shear stress, and the one that best 
matches the actual stress state of the compression-type anchor’s grout body remains 
unclear. Investigations into this issue will provide significant guidance for the rational 
design of the grout body’s length, bore diameter and fixed end structure.  

The study and breakthrough of the above-mentioned issues for compression-type 
anchors will provide new anchorage materials and technical means for deep roadway 
support and will also greatly promote the advancement of geotechnical engineering 
theory and application technology.  

Acknowledgements 

The authors gratefully acknowledged Yuan Kun, Luan Zhaochen, the postgraduate of 
China University of Mining and Technology. Thanks for their professional advice for 
this work. 

References 
[1] Zhang, Y.K. and Yu, W.J. (2013) Parameter Optimization on Bolt Supporting of Deep 

Roadway Surrounding Rock. Advanced Materials Research, 721, 387-391.  
http://dx.doi.org/10.4028/www.scientific.net/AMR.721.387 

[2] Li, Y., Zhao, Y.X., Wang, C., et al. (2013) Study on Characteristic and Mechanism of De-
formation and Failure of Roadway Surrounding Rock in Deep Mining. Advanced Materials 
Research, 734, 819-823.  

[3] Zeng, X., Jiang, Y., Jiang, C., et al. (2014) Rock Roadway Complementary Support Tech-
nology in Fengfeng Mining District. International Journal of Mining Science and Technol-
ogy, 24, 791-798. http://dx.doi.org/10.1016/j.ijmst.2014.10.010 

http://dx.doi.org/10.4028/www.scientific.net/AMR.721.387
http://dx.doi.org/10.1016/j.ijmst.2014.10.010


J. S. Tian, L. Hu 
 

786 

[4] Tang, B.X. and Wang, Y.W. (2012) Deep Well of Coal Roadway Bolt-Cable Mechanism 
Analysis and Its Engineering Application. Applied Mechanics and Materials, 226, 1094- 
1097. http://dx.doi.org/10.4028/www.scientific.net/AMM.226-228.1094 

[5] Zhang, K., Zhang, G., Hou, R., et al. (2015) Stress Evolution in Roadway Rock Bolts during 
Mining in a Fully Mechanized Longwall Face, and an Evaluation of Rock Bolt Support De-
sign. Rock Mechanics and Rock Engineering, 48, 333-344. 
http://dx.doi.org/10.1007/s00603-014-0546-4 

[6] Li, H., Liu, W.J. and Qiao, W.G. (2013) Study on High Prestressed Anchor Beam Support-
ing Optimization Technology in Deep Roadway. Applied Mechanics and Materials, 353, 
1675-1679. 

[7] Zhang, G.Y. (2011) Study on the Relationship between Bolt’s Pre-Tightening Torque and 
Pre-Tightening Force. Sci-Tech Information Development & Economy, 21, 195-198. (In 
Chinese)  

[8] Liao, H.J. and Hsu, S.T. (2013) Uplift Behavior of Blade-Underreamed Anchors in Silty 
Sand. Journal of Geotechnical and Geoenvironmental Engineering, 129, 560-568. 
http://dx.doi.org/10.1061/(ASCE)1090-0241(2003)129:6(560) 

[9] Zhang, Z.H., Yang, S. and Ma, L. (2007) Application of Compression-Dispersive Anchor in 
Excavation Supporting Engineering. Industrial Construction, 37, 9-12. (In Chinese) 

[10] Kim, N.K. (2003) Performance of Tension and Compression Anchors in Weathered Soil. 
Journal of Geotechnical and Geoenvironmental Engineering, 129, 1138-1150. 
http://dx.doi.org/10.1061/(ASCE)1090-0241(2003)129:12(1138) 

[11] Tomiolo, A. and Torti, G. (1978) Method and Tie Bar for the Formation of Anchorages. US 
Patent No. 4,094,117. 

[12] Barley, A.D. and Chris, R.W. (2000) Recent Advances in Ground Anchor and Ground 
Reinforcement Technology with Reference to the Development of the Art. International 
Conference on Geotechnical and Geotechnical Engineering, Melbourne, November 2010, 
112-116. 

[13] Su, W., Fragaszy, R.J. (1988) Uplift Testing of Model Anchor. Journal of Geotechnical En-
gineering Division, 114, 961-983.  
http://dx.doi.org/10.1061/(ASCE)0733-9410(1988)114:9(961) 

[14] Kim, T.S., Sim, B.K., Kim, J.S., et al. (2012) Effect of Pressurized Grouting on Anchor Beha-
vior in Residual Soils, Geotechnical Aspects of Underground Construction in Soft Ground. 
Proceedings of the 7th International Symposium on Geotechnical Aspects of Underground 
Construction in Soft Ground, Rome, 16-18 May 2011, 529-536.  
http://dx.doi.org/10.1201/b12748-70 

[15] Zhang, Y.X., Lu, L., Rao, X.Y., et al. (2010) Model Test Research on Mechanical Behavior of 
Compression Type Rock Bolt. Rock and Soil Mechanics, 31, 2045-2050. (In Chinese) 

[16] Zhao, M., Liu, S., Huang, L., et al. (2011) Numerical Simulation of Pressure-Type Anchor 
Based on Energy Principle. Chinese Journal of Geotechnical Engineering, 33, 529-534. (In 
Chinese) 

[17] Jiang, P.F. (2014) Simulation Analysis of the soft Rock Inclined Shaft Surrounding Rock 
Control with Different Bolt Support Patterns. Advanced Materials Research, 988, 377-382.  
http://dx.doi.org/10.4028/www.scientific.net/AMR.988.377 

[18] Liao, H.J., Ou, C.D., Shu, S.C. (1996) Anchorage Behavior of Shaft Anchors in Alluvial Soil. 
Leadership and Management in Engineering, 7, 526-533.  
http://dx.doi.org/10.1061/(asce)0733-9410(1996)122:7(526) 

[19] Phillips, S.H.E. (1970) Factors Affecting the Design of Anchorages in Rock. Cementation 

http://dx.doi.org/10.4028/www.scientific.net/AMM.226-228.1094
http://dx.doi.org/10.1007/s00603-014-0546-4
http://dx.doi.org/10.1061/(ASCE)1090-0241(2003)129:6(560)
http://dx.doi.org/10.1061/(ASCE)1090-0241(2003)129:12(1138)
http://dx.doi.org/10.1061/(ASCE)0733-9410(1988)114:9(961)
http://dx.doi.org/10.1201/b12748-70
http://dx.doi.org/10.4028/www.scientific.net/AMR.988.377
http://dx.doi.org/10.1061/(asce)0733-9410(1996)122:7(526)


J. S. Tian, L. Hu 
 

787 

Research Report R48/70. 

[20] Farmer, I. (1975) Stress Distribution along a Resin Grouted Rock Anchor. International 
Journal of Rock Mechanics and Ming Sciences, 11, 347-351.  
http://dx.doi.org/10.1016/0148-9062(75)90168-0 

[21] Benmokrane, B., Chennouf, A. and Mitri, H. (1995) Laboratory Evaluation of Cement- 
Based Grouts and Grouted Rock Anchors. International Journal of Rock Mechanics and 
Mining Sciences & Geomechanics Abstracts, 32, 633-642.  
http://dx.doi.org/10.1016/0148-9062(95)00021-8 

[22] Evangelista, A. and Sapio, G. (1977) Behaviour of Ground Anchors in Stiff Clays. Proceed-
ings of the 9th International Conference on Soil Mechanics and Foundation Engineering, 
Tokyo, July 1977, 39-47. 

[23] Cheng, L.K. and Fan, J.L. (2000) Research and Application of Pressure Dispersive (Remov-
able Core Type) Anchor. Journal of Construction Research Institute of Ministry of Metal-
lurgical Industry, 2, 1-8. (In Chinese) 

[24] Cao, X.S. and Zhou, D.P. (2005) Design Method of Fixed Anchor Unit for Compression 
Dispersion-Type Anchor. Chinese Journal of Geotechnical Engineering, 27, 1033-1039. (In 
Chinese) 

[25] Uğur Terzi, N., Daldal, G.I. and Yildirim, S. (2011) Monitoring a Grouted Anchor in a 
Reinforced Structure. Experimental Techniques, 35, 47-54.  
http://dx.doi.org/10.1111/j.1747-1567.2009.00596.x 

[26] Hsu, S.C. and Chang, C.M. (2007) Pullout Performance of Vertical Anchors in Gravel For-
mation. Engineering Geology, 90, 17-29. http://dx.doi.org/10.1016/j.enggeo.2006.11.004 

[27] Zhang, Y., Li, L. and Rao, X.Y. (2010) Model Test Research on Mechanical Behavior of 
Compression Type Rock Bolt. Rock and Soil Mechanics, 31, 2045-2050. 

[28] Lu, L., Zhang, Y.X. and Wu, S. (2008) Distribution of Stresses on Bonded Length of Com-
pression Type Rock Bolt. Rock and Soil Mechanics, 29, 1517-1520. (In Chinese) 

[29] He, J.Q., Hu, C.B. and Zhang, J.C. (2012) Mechanical Analysis of Anchorage Segment of 
Pressure-Type Cable Based on the Mindlin Solution. Hydrogeology and Engineering Geol-
ogy, 39, 47-52. (In Chinese) 

[30] Zhang, S.P. and Hou, Q. (2004) Study on Shear Stress Distribution and in-Situ Test of Pre- 
ssure-Dispersive Anchor. Journal of Chongqing Jianzhu University, 26, 41-47. (In Chinese) 

[31] Zhang, A.M. and Hu, Y.F. (2009) Anchoring Effect of Pressure-Type Anchor Rods on 
Anchored Section. Chinese Journal of Geotechnical Engineering, 31, 271-275. (In Chinese) 

[32] Hu, C.B. (2013) Comparative Analysis on Bearing Behavior of Pressure-Type and Tension- 
Type Anchor Based on Ansys. Journal of Hunan City University (Natural Science), 22, 5- 
10. (In Chinese) 

[33] Barley, A.D. (1995) Theory and Practice of the Single Bore Multiple Anchor System. Pro-
ceedings of International Symposium on Anchors in Theory and Practice, Salzburg, 9–10 
October 1995, 126-135. 

[34] Barley, A.D. (1997) The Single Bore Multiple Anchor System. Ground Anchorages and 
Anchored Structures. Proceedings of the International Conference Organized by the Insti-
tution of Civil Engineering, London, 20-21 March 1997. 

[35] Kim, N.K., Park, J.S. and Kim, S.K. (2007) Numerical Simulation of Ground Anchors. 
Computers and Geotechnics, 34, 498-507. http://dx.doi.org/10.1016/j.compgeo.2006.09.002 

[36] Hsu, S. (2005) A Constitutive Model for the Uplift Behavior of Anchors in Cohesionless 
Soils. Journal of the Chinese Institute of Engineers, 28, 305-317.  

http://dx.doi.org/10.1016/0148-9062(75)90168-0
http://dx.doi.org/10.1016/0148-9062(95)00021-8
http://dx.doi.org/10.1111/j.1747-1567.2009.00596.x
http://dx.doi.org/10.1016/j.enggeo.2006.11.004
http://dx.doi.org/10.1016/j.compgeo.2006.09.002


J. S. Tian, L. Hu 
 

788 

http://dx.doi.org/10.1080/02533839.2005.9670996 

[37] Jia, J., Tu, B., Wang, H., et al. (2011) Mechanical Behaviors of Pressure-Dispersive Pre-
stressed Anchor. Chinese Journal of Geotechnical Engineering, 33, 1320-1325. 

[38] Zhang, M. and Zhang, Y.P. (2013) Application and Researches of Pressure Dispersive Anc-
hor Cable at Home and Abroad. Xinjiang Non-Ferrous Metals, 36, 83-86. (In Chinese)  

[39] Zhang, Y., Zhao, H.L. and Zhang, X.Y. (2010) Test Study of Mechanical Performances of 
Anchorage Zone of Pressure Dispersion Anchor Cable Style. Chinese Journal of Rock Me-
chanics and Engineering, 29, 3052-3056. (In Chinese) 

[40] Zhang, Y., Xu, W.F. and Sheng, H. (2009) Influence of Stretching Technology on Load 
Nonuniform Coefficient of Pressure-Dispersive Anchor Cable. Chinese Journal of Rock 
Mechanics and Engineering, 28, 2954-2959. (In Chinese)  

[41] Li, H.M. and Li, Q.H. (2004) The Pressure Dispersed Anchor Cable Construction of Chang-
jin Expressway Left-Side Slope. Shanxi Science & Technology of Communications, A01, 
51-53. (In Chinese)  

[42] Cheng, L.K. (2001) Present Status and Development of Ground Anchorages. China Civil 
Engineering Journal, 34, 7-12. (In Chinese) 

[43] Barley, A.D., Payne, W.D. and McBarron, P.L. (1999) Six Rows of High Capacity Remova-
ble Anchors Support Deep Soil Mix Cofferdam. Proceedings of the 12th European Confe-
rence on Soil Mechanics and Geotechnical Engineering, Amsterdam, 7-10 June 1999, 1465- 
1471. 

[44] Cheng, L.K. (2000) Single Bore Multiple Anchorage Mechanism and Practice. Exploration 
and Development of Rock Mechanics and Engineering in the New Century-Paper Collec-
tions of the 6th Academic Meetings of Chinese Society for Rock Mechanics and Engineer-
ing. (In Chinese) 

[45] Wei, Y., Lv, B., Kong, J.H., et al. (2003) OVM Pressure Dispersive Anchor Cable’s Applica-
tion in Dam Foundation Reinforcement Engineering. Prestress Technology, 30-33. (In 
Chinese) 

 
 
 
 
 
 
 
 
 

 
Submit or recommend next manuscript to SCIRP and we will provide best service 
for you:  

Accepting pre-submission inquiries through Email, Facebook, LinkedIn, Twitter, etc.  
A wide selection of journals (inclusive of 9 subjects, more than 200 journals) 
Providing 24-hour high-quality service 
User-friendly online submission system  
Fair and swift peer-review system  
Efficient typesetting and proofreading procedure 
Display of the result of downloads and visits, as well as the number of cited articles   
Maximum dissemination of your research work 

Submit your manuscript at: http://papersubmission.scirp.org/ 
Or contact eng@scirp.org 

http://dx.doi.org/10.1080/02533839.2005.9670996
http://papersubmission.scirp.org/
mailto:eng@scirp.org

	Review on the Anchoring Mechanism and Application Research of Compression-Type Anchor
	Abstract
	Keywords
	1. Introduction
	2. Review and Analysis of the Bearing Mechanism and Functional Characteristics of Compression-Type Anchors
	3. Review of Research on the Stress Distribution of the Compression-Type Anchor’s Grout Body
	3.1. Shear Stress Distribution of the Compression-Type Anchor’s Grout Body
	3.2. Shear Stress Distribution of the Pressure-Dispersive Anchor

	4. Overview and Analysis of the Compression-Type Anchor’s Engineering Application
	5. Conclusions and Prospects
	Acknowledgements
	References

