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 Abstract— In order to study different carbon fiber contents and et al. has  shown  that  the  compressive  and  flexural  strength of it’s  influences  on  mechanical  properties  of  concrete,  ANSYS 

concrete increases with the increase of the content of basalt fiber materials  composites  were  synthesized  to  carry  out  numerical 

[14-16].  Fiber  type,  content  and  dispersion  will  affect  the simulation.  Here  are  the  results  of  numerical  analysis:  The mechanical  properties  of  foam  concrete.  In  order  to  further addition  of  carbon  fiber  composite  can  greatly  improve  the analyze the mechanical properties of fiber concrete, this paper compressive strength of concrete. Among them, the mechanical analyzes  the  compressive  and  flexural  properties  of  concrete properties  of  concrete  with  1%  carbon  fiber  content  and  2% 

with  different  carbon  fiber  content  through  Ansys  software based on previous research. the study. 

carbon fiber content are basically the same, but there is no clear improvement  in  flexural  performance.  Therefore,  the II. 

SUBJECTS 

enhancement  of  mechanical  properties  of  concrete  by  fiber  is Through the material design function of material in the ansys closely related to its content. The study of the change between software,  analyze  and  design  non-doped  concrete,  composite them can effectively reduce the loss of fiber, but also conducive concrete with 1% carbon fiber content, and composite concrete to the promotion of fiber reinforced concrete. 

with 2% carbon fiber content. The basic physical properties are determined  as  follows  through  the  performance  analysis Keywords—  Composite  Material  Model,  Fiber  Content, function in materials：  

Concrete, Compressive and Flexural. 



TABLE I. 

BASIC PHYSICAL PROPERTIES OF THE TEST MATERIALS 

Materials

Poisson's 

Shear 

Density 

I. 

I

 

Elastic 

NTRODUCTION 

Modulus 

Ratio 

Modulus 

kg/m^2 

In  recent  years,  with  the  rapid  development  of  civil MPa 

MPa 

engineering,  the  social  demand  for  materials  is  increasing, Carbon Fiber 

2.3e5 

0.2 

9000 

1800 

especially  in  light  weight  and  high  strength,  so  many  carbon Concrete 

3e4 

0.18 

1.27e4 

2300 

Carbon fiber 

33979 

0.18 

12627 

2290 

fiber  composites  have  been  developed  and  applied  in  life.  the concrete

basalt fiber performs better than polypropylene fiber in terms of 

（1%） 

flexural  strength[1-3]  ;  while  carbon  fiber  performs  best, Carbon fiber 

35956 

0.181 

12536 

2285 

researchers  has  found  that  in  terms  of  bending  performance, concrete

polyvinyl  alcohol  fiber  Better  than  polypropylene  fiber  [4-8]. 

（2%） 

Fiber  content  has  an  iMPact  on  the  mechanical  properties  of concrete;  Cai  Na’s  research  shows  that  when  the  content  of By  synthesizing  different  amounts  of  concrete,  it  can  be polypropylene  fiber  is  in  the  range  of  1.2%  to  1.6%,  the found that the elastic modulus changes greatly with the increase compressive strength decreases [9-13]; Fang Shengen’s research of the carbon fiber content, and the density shows a downward shows  that  when  the  content  of  glass  fiber  is  0~  When  the trend due to the lower carbon fiber density, Poisson's ratio and content is  between  20%,  the  compressive  strength  of  concrete shear modulus The change is minor. 

increases  with  the  increase  of  the  content,  and  the  strength decreases when the content exceeds 20%. Research by Li Kun Authors retain all © copyrights 2021 IJEW. This is an open access article distributed under the CC-BY License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 











 A.  Numerical analysis of compressive strength based on ANSYS 

Analyze 

the 

compressive 

strength 

of 

the 

150mm*150mm*150mm  standard  test  piece  of  composite concrete design synthesized by ansys materials, fix the bottom surface of the test piece, and monitor the points in the test piece, as shown in the figure below： 



Figure 1. 1% carbon fiber composite concrete Figure 2. Monitoring point of the test piece This  test  adopts  transient  dynamics  design  to  facilitate  the observation  of  the  strain  changes  of  each  monitoring  point during the force process. 

Experimental  design:  Apply  0.2MPa  pressure  to  the  top surface  for  100s.  And  ensure  that  the  grid  meets  the  grid independence. 



Figure 2. 2% carbon fiber composite concrete III.  ANSYS ANALYSIS   

Computer simulation technology is increasingly used in the field  of  material  design.  When  the  experiment  is  relatively troublesome and the cost of the experiment is high, the use of numerical analysis for pre-analysis can improve the success rate of  the  experiment.  Numerical  simulation  mainly  uses  a  set  of control equations (algebra or Differential equations) to describe the change relationship of the basic parameters of a process, and use numerical calculation methods to solve in order to obtain a quantitative understanding of the process (or a certain aspect of a  process),  and  perform  dynamic  simulation  analysis  on  the Figure 3. The compressive strain cloud diagram of the specimen process, and judge on this basis The pros and cons of the process Figure  3  shows  the  strain  of  the  specimen  during  the or  plan,  predict  defects,  optimize  the  process,  etc.  The  basic compression  test:  it  can  be  found  that  the  specimen  has  the feature of the numerical simulation method is to discretize the largest strain at the four vertices of the fixed surface. In order to solution domain of the boundary value problem of differential study the influence of different fiber content on the stress-strain equations, and reduce the original requirement to satisfy the field curve  of  concrete,  by  analyzing  the  carbon  fiber  concrete equation everywhere in the solution domain and the analytical specimens with 1% fiber content and 2% fiber content when no solution that satisfies the boundary conditions everywhere on the fiber is added, the stress-strain curve of the monitoring points is boundary. The numerical solution of a set of algebraic equations observed as shown in Figure 4 Shown： 

derived  from the  field  equations and  boundary  conditions at a given discrete point (node). 
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Obtain the following flexural strain cloud diagram：  





Figure 6. Strain cloud diagram of flexural test The flexural strain cloud diagram shown in Figure 6 shows that the strain in the middle part is small and the strain on both sides  is  relatively  large.  In  order  to  further  understand  the changes of the specimen under the action of continuous pressure, the stress-strain curve of a and b in the specimen is monitored, As shown below：  



Figure 4. The stress-strain curve of the monitoring point under the 1% 

content of the compression test and the stress-strain curve of the same monitoring point with different content. 

Through  the  stress-strain  curves  of  different  monitoring points of the same test piece and the same monitoring point of different materials, it can be found that the stress-strain curves of each monitoring point of the same material are basically the same,  although  the  stress  conditions  are  different.  CoMPared with the addition of fibers, the compressive strength of the case without fiber is significantly increased, but there is no obvious change under the fiber content of 1% and 2%. Therefore, when making  fiber  concrete,  special  attention  should  be  paid  to  the fiber  content  to  prevent  Under  the  condition  of  meeting  the compressive strength, unnecessary material waste is caused. 

 B.  Analysis of flexural strength test based on ANSYS 

During 

the 

transient 

dynamics 

test, 

a 

150mm*150mm*550mm specimen is used, one end is fixed and restrained, and the other end is applied with 0.2MPa pressure for 100s. The test meets the requirement of grid independence, and two monitoring points are selected as shown in the figure below

：  



Figure 7. The stress-strain curve of the monitoring point under the 1% 

dosage of the flexural test and the stress-strain curve of the same monitoring point with different dosages. 

It can be seen from Figure 7 that the stresses experienced by the monitoring  points  of  the  same  specimen may  be  different, but the stress-strain curves are basically the same. At the same Figure 5. The flexural test grid and monitoring points time,  the  same  monitoring  point  is  selected  for  the  different International Journal of Engineering Works                                                                       Vol. 8, Issue 01, PP. 37-40, January 2021 
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content  of  concrete,  and  it  can  be  found  that  the  concrete 

[4]  Xu, J.-J., et al., Recycled aggregate concrete in FRP-confined columns: a specimens with different fiber content are The change in flexural review of experimental results. Composite Structures, 2017. 174: p. 277-291. 

resistance is not obvious. 

[5]  Nam,  J.,  et  al.,  Frost  resistance  of  polyvinyl  alcohol  fiber  and IV.  D

polypropylene  fiber  reinforced  cementitious  composites  under  freeze ISCUSSION 

thaw cycling. Composites Part B: Engineering, 2016. 90: p. 241-250. 

The study found that the concrete with different fiber content 

[6]  Noushini,  A.,  B.  Samali,  and  K.  Vessalas,  Effect  of  polyvinyl  alcohol showed  different  mechanical  properties,  while  the  mechanical (PVA)  fibre  on  dynamic  and  material  properties  of  fibre  reinforced properties did not show a certain relationship, and at the same concrete. Construction and Building Materials, 2013. 49: p. 374-383. 

time,  there  was  no  reinforcement  in  the  direction  of  flexural 

[7]  Rashad,  A.M.,  The  effect  of  polypropylene,  polyvinyl-alcohol,  carbon strength, which is basically the same as that of Li Jingjun and and  glass  fibres  on  geopolymers  properties.  Materials  Science  and Technology, 2019. 35(2): p. 127-146. 

Wang Jianchao [12-16] The research results are similar, mainly 

[8]  Liu,  H.,  et  al.,  Basic  mechanical  properties  of  basalt  fiber  reinforced due to the structure of concrete itself. In the theory of compound recycled aggregate concrete. The Open Civil Engineering Journal, 2017. 

mechanics,  carbon  fiber  concrete  is  regarded  as  a  fiber-11(1). 

reinforced  system. The  stress,  elastic modulus and  strength of 

[9]  Gao  Jinbao.Experimental  research  and  application  of  carbon  fiber carbon  fiber  concrete  are  calculated  based  on  the  mixing permeable  concrete[J].Journal  of  Jiamusi  University  (Natural  Science principle.  According  to  the  distribution  and  orientation  of  the Edition),2019,37(06):871-873+877 

fiber  in  the  fiber  matrix,  the  fiber  direction  coefficient  is 

[10]   Zhang Yuwu. Research on static and dynamic mechanical properties of introduced,  and  the  correct  selection  of  the  fiber  direction UHMWPE  fiber  concrete[D].  National  University  of  Defense coefficient  is  one  of  the  main  factors  that  determine  the  fiber Technology, 2014. 

reinforcement effect. In the theory of fiber spacing, it is based 

[11]  Zhang 

Guangtai,Zhang 

Mei,Zhang 

Luyang,Cao 

Yinlong,Chen 

Yong.Prediction  of  shear  capacity  of  fiber  reinforced  concrete  beams on the  principle  of linear  elastic  fracture mechanics  to  explain based on Bayesian probability model[J].Bulletin of the Chinese Ceramic the effect of fibers on the generation or suppression of concrete Society,2020,39(03):770-778. 

cracks. Concrete is a brittle material. Therefore, if you want to 

[12]  张明飞,王立娜,徐永浩,饶碧玉,熊凯,郭延辉.二次纤维水泥土力学特

enhance  its  mechanical  properties  such  as  bending  resistance, 性研究[J/OL].河北工业科技:1-8[2020-06-03]. 

compression resistance, and tensile resistance, you should start 

[13]  王建超，陆佳韦,周静海,梅长周.碳纤维再生混凝土力学性能的试验

with the fiber distribution direction. After carbon fiber is added 研究[J].混凝土,2018(12):95-99+103. 

in multiple directions, the viscous stress between the fiber and 

[14]  李京军牛建刚,张缜.塑钢纤维含量对轻骨料混凝土力学性能的影响

the  two  sides  of  the  concrete  crack  will  affect  the  cracked 

[J].四川建筑,2015,35(01):231-233. 

concrete.  Expansion  has  an  inhibitory  effect  and  increases  its 

[15]  张胜利.钢纤维混凝土纤维分布与力学性能关系试验研究及数值仿

真

power. 

[D].太原理工大学,2018. 

[16]  张其勇,李茂国,张树荣.碳纤维透水混凝土制备与性能研究[J].砖瓦

V. 

SUMMARY 

,2020(05):102-103. 

 

In this  paper, the  following  conclusions  can  be reached  by analyzing the compression test and flexural test of concrete with 

 

different fiber content: 

 

 

(1)  In  the  compressive  test:  when  the  fiber  is  added,  the How to cite this article: 

compressive  performance  of  the  concrete  shows  an  enhanced effect, but the fiber content continues to increase and there is no Zhao  Xiaolong,  Ismail  Shah,  Zhai  Pingyu,  Fan better effect, so the addition of fiber to the concrete will have a Xiaoya,  Wang  Jing  “Analysis  of  Mechanical peak. 

Properties of Carbon Fiber Reinforced Concrete Based 

on 

Ansys 

Composite 

Model”, 

(2) In the flexural test: the effect of the concrete specimen International Journal of Engineering Works, Vol. 

after  adding  the  fiber  is  the  same  as  the  flexural  effect  of  the 8,  Issue  01,  PP.  37-40,  January  2021, https://doi.org/10.34259/ijew.21.8013740. 

fiber-free concrete specimen, so the carbon fiber cannot enhance the flexural resistance of the concrete. 



(3) In order to analyze the reinforcement mechanism of fiber concrete,  the  fiber  distribution  direction  should  be  considered and the discrete element method should be used to further study its mechanism. 
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