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Abstract 

 

Plastic shrinkage cracking is a 

common issue that can occur in concrete 

during the early stages of curing. It happens 

when the rate of evaporation from the 

surface of the concrete exceeds the rate at 

which moisture is being supplied to the 

concrete, resulting in a rapid loss of moisture 

and volume reduction. This, in turn, leads to 

the formation of cracks on the surface of the 

concrete. In the growing world of various 

technologies using the AI methods latest 

techniques are found for analyzing the 

cracking in concrete. Various parameters of 

cracking is determined by various techniques 

using the software tools and AI parameters. 

Researchers have found different methods. 

This study aims to create knowledge about 

few methods that are suggested to found the 

parameters of concrete cracking.  
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I. INTRODUCTION 

 

Plastic shrinkage cracking is a problem encountered in the early stages of concrete 

curing. When freshly poured concrete is exposed to environmental factors such as high 

temperature, low humidity and wind, it undergoes a process called "plastic shrinkage". 

During this stage, the water on the surface of the concrete evaporates faster than it can be 

replaced by water coming out of the mix[1]. This causes the concrete surface to lose moisture 

rapidly, resulting in volume loss and the formation of cracks in the concrete surface. These 

cracks can be superficial or deep and can affect the integrity, aesthetics and long-term 

durability of the concrete. Plastic shrinkage cracks are usually shallow and can extend in 

different directions on the surface[2]. While they do not directly affect structural integrity, 

they can act as conduits for harmful substances such as water, chloride and other chemicals to 

enter the concrete, which can lead to many problems get worse over time. 

 

1. AI in Plastic Shrinkage Cracking: The use of artificial intelligence (AI) in construction 

and civil engineering is gaining momentum to address a variety of challenges, including 

concrete problems such as plastic shrinkage cracking. AI can be used to analyze and 

predict the occurrence of cracks caused by plastic shrinkage, helping to better understand 

and mitigate this problem.  

 

2. Causes of Plastic Shrinkage Cracking in Concrete 

 

 High Temperature and Low Humidity: Hot and dry weather conditions increase the 

evaporation rate of water from the concrete surface, leading to rapid drying and 

shrinkage.[4] 

 Wind: Wind exacerbates the evaporation rate, particularly in exposed areas, 

accelerating the onset of cracking. 

 Lack of Proper Curing: Inadequate or improper curing methods, such as not 

covering the concrete or keeping it moist during the early stages, can increase the risk 

of plastic shrinkage cracking. 

 High Cement Content: High cement content in the mix leads to higher shrinkage 

potential as it requires more water for hydration. 

 Low Water-to-Cement Ratio: A low water-to-cement ratio results in less bleed 

water to offset evaporation, increasing the likelihood of cracking. 

 

II. MEASURING TECHNIQUES USING AI 

 

Civil engineering plays a crucial role in designing, constructing, and maintaining the 

infrastructure that shapes our modern world. With the advancements in Artificial Intelligence 

(AI), civil engineers are increasingly incorporating AI-based measuring techniques to 

enhance the efficiency, accuracy, and safety of their projects.[6] These techniques leverage 

AI algorithms and data analysis to process vast amounts of information, enabling engineers to 

make better-informed decisions and optimize various aspects of civil engineering projects. 

Artificial Intelligence (AI) can be employed to assist in monitoring and predicting plastic 

shrinkage cracking in concrete.[7] As per previous studies, few analysis techniques are as 

follows: 
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1. Image Analysis: AI algorithms can analyze images or videos of concrete surfaces to 

detect cracks automatically. By training AI models on large datasets of cracked and 

uncracked concrete surfaces, the system can learn to identify and quantify the extent of 

cracking accurately. 

 

2. Weather and Environmental Data Integration: AI can be used to analyze weather 

forecasts and environmental conditions to predict the likelihood of plastic shrinkage 

cracking. By considering factors like temperature, humidity, wind speed, and solar 

radiation, AI models can provide early warnings for potential cracking events. 

 

3. Concrete Mix Design Optimization: AI can assist in optimizing the concrete mix design 

to minimize shrinkage potential. By analyzing historical data and experimental results, AI 

algorithms can suggest the most suitable combination of materials to reduce cracking 

risks. 

 

4. Sensor Data Analysis: AI can process data from embedded sensors in concrete 

structures. These sensors can measure parameters like moisture content, temperature, and 

strain. By analyzing this real-time data, AI models can detect trends and patterns 

indicative of plastic shrinkage cracking. 

 

5. Early Warning Systems: Integrating AI with monitoring devices can create early 

warning systems. These systems can alert construction personnel or engineers when 

conditions are conducive to plastic shrinkage cracking, allowing them to take preventive 

measures promptly. 

 

6. Predictive Models: AI algorithms, particularly machine learning, can be trained on large 

datasets of concrete mixes, environmental conditions, and past instances of plastic 

shrinkage cracking. By identifying patterns and correlations in the data, these models can 

predict the likelihood of plastic shrinkage cracking under specific conditions, enabling 

engineers to take preventive measures. 

 

 
Figure 1 

 

III. AI TECHNIQUES FOR CONCRETE DESIGN AND ANALYSIS 
 

AI-powered sensors and monitoring systems can continuously collect data on concrete 

temperature, humidity, wind speed, and other relevant environmental factors. By analyzing 
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this real-time data, AI can alert construction teams about potential conditions that might lead 

to plastic shrinkage cracking, allowing for timely interventions. Researcher have work on 

different forms of AI such as Machine learning, image processing, deep learning approach, 

IoT Real time monitoring etc, Overall, AI's ability to analyze vast amounts of data and 

recognize complex patterns makes it a valuable tool in predicting and mitigating plastic 

shrinkage cracking in concrete, improving the durability and longevity of concrete structures. 

AI can play a significant role in dealing with concrete cracking, including both plastic 

shrinkage cracking during the early stages and other forms of cracking that may occur later in 

the concrete's service life. Here are several ways AI can be utilized to address concrete 

cracking: 

 

1. Optimization of Mix Designs: AI algorithms can assist in optimizing concrete mix 

designs to make them more resistant to plastic shrinkage cracking. By considering various 

parameters like cement content, water-cement ratio, aggregate type, and chemical 

admixtures, AI can suggest mix proportions that are less susceptible to cracking. 

 

2. Climate and Weather Analysis: AI can analyze historical weather data and climate 

patterns to identify periods when plastic shrinkage cracking is more likely to occur. This 

information can be used to plan concrete placements during more favorable weather 

conditions, reducing the risk of cracking. 

 

3. Guidance for Construction Practices: AI systems can provide construction crews with 

real-time guidance on specific curing techniques and surface treatments that can minimize 

the risk of plastic shrinkage cracking. 

 

4. Predictive Modeling: AI can be used to develop predictive models that take into account 

various factors such as mix design, environmental conditions, curing methods, and 

construction practices. These models can assess the risk of concrete cracking and provide 

early warnings, enabling engineers and construction teams to take preventive measures. 

 

5. Crack Detection Using Image Analysis: AI-powered image analysis techniques can 

automatically detect and quantify cracks in concrete structures from photographs or 

videos. This can help in the early identification of cracks, allowing for timely repairs and 

maintenance. 

 

6. Structural Health Monitoring: By integrating AI with sensors embedded in concrete 

structures, continuous monitoring of the health of the concrete can be achieved. AI 

algorithms can process data from these sensors, detecting changes in strain, temperature, 

and other parameters that may indicate the onset of cracking or other structural issues. 

 

7. Optimizing Mix Design: AI can assist in optimizing concrete mix designs to minimize 

the risk of cracking. By analyzing data from previous projects and material properties, AI 

algorithms can suggest the best mix proportions and additives to improve concrete's 

durability and reduce cracking potential. 

 

8. Automated Quality Control: AI can be utilized for automated quality control during the 

concrete pouring process. By monitoring factors such as temperature, humidity, and 
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curing conditions, AI systems can ensure that the concrete is placed and cured optimally 

to minimize cracking risks. 

 

9. Reinforcement Design: AI algorithms can analyze complex data related to structural 

design and loading conditions to optimize the placement and configuration of 

reinforcements, reducing the likelihood of cracking due to excessive loads or structural 

inadequacies. 

 

10. Learning from Historical Data: AI can learn from historical data on concrete cracking 

incidents, identifying patterns and trends that might have contributed to the occurrence of 

cracks. This knowledge can be used to inform better construction practices and reduce the 

occurrence of similar issues in the future. 

 

11. Decision Support Systems: AI-based decision support systems can provide guidance to 

engineers and construction teams in selecting appropriate construction methods, 

materials, and maintenance strategies to prevent or mitigate cracking in concrete 

structures. 

 

IV. CONCLUSION 

 

In summary, AI's capabilities in data analysis, predictive modeling, image 

recognition, and learning from historical data make it a valuable tool in understanding and 

addressing concrete cracking issues. By leveraging AI technologies, engineers and 

construction professionals can enhance the durability and performance of concrete structures, 

leading to safer and longer-lasting infrastructure.AI technologies have significantly improved 

the accuracy, efficiency, and safety of concrete-related processes, leading to enhanced project 

outcomes and reduced costs. The benefits of AI in concrete works extend beyond calculation 

accuracy. AI-driven systems can continuously learn from past projects, leading to continuous 

improvement and refinement of concrete mix designs and construction practices. Moreover, 

AI-enabled solutions provide real-time monitoring and analysis of concrete curing and setting 

processes, allowing for immediate adjustments and minimizing the risk of defects or 

structural weaknesses. However, despite the significant advantages, the successful 

implementation of AI in concrete works relies on addressing some challenges. Data privacy 

and security concerns, the need for skilled AI professionals, and the cost of adopting AI 

technologies are some of the hurdles that the industry must navigate. 

 

In conclusion, AI's integration in concrete works has revolutionized the construction 

sector, offering remarkable improvements in efficiency, accuracy, and overall project quality. 

As the technology continues to evolve, we can expect AI to play an increasingly crucial role 

in shaping the future of concrete construction, making it more sustainable, cost-effective, and 

resilient. Embracing AI in this field presents a promising path towards a smarter and more 

innovative construction industry. 

 

REFERENCES 

 
[1] R. Chatterjee, A. Chatterjee, S. Roy and M. K. Gourisaria, "A Fast and Effective Machine Learning 

Approach for Road Cracks Classification," 2022 IEEE 19th India Council International Conference 

(INDICON), Kochi, India, 2022, pp. 1-6, doi: 10.1109/INDICON56171.2022.10039911. 



Futuristic Trends in Construction Materials & Civil Engineering 

e-ISBN: 978-93-5747-676-8 

IIP Series, Volume 3, Book 4, Part 2, Chapter 1 

VARIOUS ARTIFICIAL INTELLIGENCE TECHNIQUES IN  

CONCRETE FOR DETERMINING CRACKING IN CONCRETE 

 

Copyright © 2024 Authors                                                                                                                Page | 22 

[2] Shouxing Wang, Yao Tang, Xusi Liao, Jiang He, Haoliang Feng, Hongzan Jiao, Xin Su, Qiangqiang Yuan, 

"An Ensemble Learning Approach with Multi-depth Attention Mechanism for Road Damage 

Detection", 2022 IEEE International Conference on Big Data (Big Data), pp.6439-6444, 2022. 

[3] R. Fan et al., "Road Crack Detection Using Deep Convolutional Neural Network and Adaptive 

Thresholding," 2019 IEEE Intelligent Vehicles Symposium (IV), Paris, France, 2019, pp. 474-479, doi: 

10.1109/IVS.2019.8814000. 

[4] Faisal Javed, Mohanad Muayad Sabri Sabri, Raid Alrowais, Ahmed M. Maglad, Machine learning based 

computational approach for crack width detection of self-healing concrete, Case Studies in Construction 

Materials, Volume 17, 2022, e01610, ISSN 2214-5095. 

[5] Abdel-Jaber, H., and B. Glisic. 2015. “Analysis of the status of pre-release cracks in prestressed concrete 

structures using long-gauge sensors.” Smart Mater. Struct. 24 (2): 025038. https://doi.org/10.1088/0964-

1726/24/2/025038  

[6] Alshammari TO, Pilakoutas K, Guadagnini M. Effect of Curing Methods on Plastic Shrinkage 

Cracking. Construction Materials. 2023; 3(2):244-258. https://doi.org/10.3390/constrmater3020016  

[7] Bertelsen, Ida & kragh, christian & Cardinaud, Guillemette & Ottosen, Lisbeth & Fischer, Gregor. (2019). 

Quantification of plastic shrinkage cracking in mortars using digital image correlation. Cement and 

Concrete Research. Volume 123. 10.1016/j.cemconres.2019.05.006.  

[8] A. Gh eitasi, D.K. Harris, M. Hansen, An experimental-computational correlated study for describing the 

failure characteristics of concrete across two scale levels : Mixture and structural component, Exp. Mech. 

(2018) 11-32. doi:10.1007/s11340-017-0319-6  

[9] Boshoff, W.P., Altmann, F., Adendorff, C.J. et al. A new approach for modelling the ingress of deleterious 

materials in cracked strain hardening cement-based composites. Mater Struct 49, 2285–2295 (2016). 

https://doi.org/10.1617/s11527-015-0649-8. 

[10] Liu Jiaping, 2021, “Evaluation Method and Mitigation Strategies for Shrinkage Cracking of Modern 

Concrete” Elsevier Journal for Civil Engineering Materials Engineering 7 pp 348–357.  

[11] Nishane Utkarsh, 2017 “Experimental Studies On Fiber Reinforced Concrete” Int. Journal of Engineering 

Research and Application, Vol. 7, Issue 5, part-2 , pp. 40-44.  

[12] Nguyen Cong Thang 2020 “Effect of Zeolite on Shrinkage and Crack Resistance of High-Performance 

Cement-Based Concrete” Modeling of Cementitious Materials and Structures, Aug 2020. pp  

[13] Sinha Deepa, 2014, “Comparison of Normal Concrete Pavement with Steel Fiber Reinforced Concrete 

Pavement”, Indian Journal of Applied Research, Vol. 4 issue 8 ISSN-2249-555X.  

[14] Wang Jun-Yan, 2012, “Effect of shrinkage reducing admixture on flexural behaviours of fibre-reinforced 

cementitious composites", Elsevier Journal Cement & Concrete Composites 34 pp 443–450.  

[15] Bayasi, Z. 2002“Application of Fibrillated Polypropylene Fibres for Restraints of Plastic Shrinkage 

Cracking in Silica Fume Concrete”, ACI Materials Journal, Vol. 99, No. 4. 

[16] Mark G. Alexander, “Concrete Repair, Rehabilitation and Retrofitting III” 3rd International Conference on 

Concrete Repair, Rehabilitation and Retrofitting, ICCRRR-3, 3-5 September 2012, Cape Town, South 

Africa.  

[17] Abdel-Jaber, H., and B. Glisic. 2015. “Analysis of the status of pre-release cracks in prestressed concrete 

structures using long-gauge sensors.” Smart Mater. Struct. 24 (2): 025038. https://doi.org/10.1088/0964-

1726/24/2/025038. Google Scholar  

[18] ACI (American Concrete Institute). 2010. Guide to hot weather concreting. ACI 305R. Farmington Hills, 

MI: ACI. Google Scholar 

[19] ACI (American Concrete Institute). 2014. Specification for hot weather concreting. ACI 305.1. 

Farmington Hills, MI: ACI. Google Scholar 

[20] ACI (American Concrete Institute). 2016. Guide to external curing of concrete. ACI 308R. Farmington 

Hills, MI: ACI. Google Scholar 

[21] ACI (American Concrete Institute). 2019. Building code requirements for structural concrete. ACI 318R. 

Farmington Hills, MI: ACI. 

[22] ADAFRUIT. 2021. “Anemometer wind speed sensor.” ADAFRUIT 1733. Accessed March 18, 

2021. https://cdn-shop.adafruit.com/product-files/1733/C2192+datasheet.pdf. Google Scholar 

[23] Al-Fadhala, M., and K. C. Hover. 2001. “Rapid evaporation from freshly cast concrete and the Gulf 

environment.” Constr. Build. Mater. 15 (1): 1–7. https://doi.org/10.1016/S0950-0618(00)00064-7. 

[24] Banthia, N., and R. Gupta. 2006. “Influence of polypropylene fiber geometry on plastic shrinkage cracking 

in concrete.” Cem. Concr. Res. 36 (7): 1263–1267. https://doi.org/10.1016/j.cemconres.2006.01.010. 

Google Scholar 

https://doi.org/10.1088/0964-1726/24/2/025038
https://doi.org/10.1088/0964-1726/24/2/025038
https://doi.org/10.3390/constrmater3020016
https://doi.org/10.1617/s11527-015-0649-8.
https://doi.org/10.1088/0964-1726/24/2/025038
https://doi.org/10.1088/0964-1726/24/2/025038
https://scholar.google.com/scholar_lookup?title=Analysis+of+the+status+of+pre-release+cracks+in+prestressed+concrete+structures+using+long-gauge+sensors&author=H.+Abdel-Jaber&author=B.+Glisic&publication_year=2015&journal=Smart+Mater.+Struct.&pages=025038&doi=10.1088/0964-1726/24/2/025038
https://scholar.google.com/scholar_lookup?title=Guide+to+hot+weather+concreting&publication_year=2010
https://scholar.google.com/scholar_lookup?title=Specification+for+hot+weather+concreting&publication_year=2014
https://scholar.google.com/scholar_lookup?title=Guide+to+external+curing+of+concrete&publication_year=2016
https://cdn-shop.adafruit.com/product-files/1733/C2192+datasheet.pdf
https://scholar.google.com/scholar_lookup?title=Anemometer+wind+speed+sensor&publication_year=2021
https://doi.org/10.1016/S0950-0618(00)00064-7
https://doi.org/10.1016/j.cemconres.2006.01.010
https://scholar.google.com/scholar_lookup?title=Influence+of+polypropylene+fiber+geometry+on+plastic+shrinkage+cracking+in+concrete&author=N.+Banthia&author=R.+Gupta&publication_year=2006&journal=Cem.+Concr.+Res.&pages=1263-1267&doi=10.1016/j.cemconres.2006.01.010


Futuristic Trends in Construction Materials & Civil Engineering 

e-ISBN: 978-93-5747-676-8 

IIP Series, Volume 3, Book 4, Part 2, Chapter 1 

VARIOUS ARTIFICIAL INTELLIGENCE TECHNIQUES IN  

CONCRETE FOR DETERMINING CRACKING IN CONCRETE 

 

Copyright © 2024 Authors                                                                                                                Page | 23 

[25] Bendimerad, A. Z., E. Rozière, and A. Loukili. 2016. “Plastic shrinkage and cracking risk of recycled 

aggregates concrete.” Constr. Build. Mater. 121 (6): 733–

745. https://doi.org/10.1016/j.conbuildmat.2016.06.056. Google Scholar 

[26] Bertelsen, I. M. G., L. M. Ottosen, and G. Fischer. 2019. “Quantitative analysis of the influence of 

synthetic fibres on plastic shrinkage cracking using digital image correlation.” Constr. Build. Mater. 199 

(Apr): 124–137. https://doi.org/10.1016/j.conbuildmat.2018.11.268. Google Scholar 

[27] Bhalla, N., S. Sharma, S. Sharma, and R. Siddique. 2018. “Monitoring early-age setting of silica fume 

concrete using wave propagation techniques.” Constr. Build. Mater. 162 (Dec): 802–

815. https://doi.org/10.1016/j.conbuildmat.2017.12.032. Google Scholar 

[28] Boshoff, W. P. 2012. Plastic shrinkage cracking of concrete, part 1: Guideline. Stellenbosch, South Africa: 

Stellenbosch Univ. Google Scholar 

[29] BSI (British Standards Institution). 2000. Concrete. Specification, performance, production and 

conformity. BS EN 206-1. London: BSI. Google Scholar 

[30] Chao, A. 2011. “Investigation of portland cement concrete hydration behavior at its early age using 

embedded fiber optic temperature sensors.” Doctoral dissertation, Dept. of Civil and Environmental 

Engineering, Univ. of Massachusetts Lowell. Google Scholar 

[31] Chen, Q., X. J. Zhang, W. L. Lim, Y. S. Kwok, and S. Sun. 2019. “High reliability, low latency and cost 

effective network planning for industrial wireless mesh networks.” IEEE/ACM Trans. Networking 27 (6): 

2354–2362. https://doi.org/10.1109/TNET.2019.2947077. 

[32] Junbiao Pang, Baocheng Xiong, Peiyu Li, Jiaqi Wu, "You Need Dilated Convolution for Pavement Crack 

Detection", 2022 China Automation Congress (CAC), pp.899-904, 2022. 

[33] Rajdeep Chatterjee, Ankita Chatterjee, Soham Roy, Mahendra Kumar Gourisaria, "A Fast and Effective 

Machine Learning Approach for Road Cracks Classification", 2022 IEEE 19th India Council International 

Conference (INDICON), pp.1-6, 2022. 

[34] Ting Cao, Lei Liu, Kan Wang, Junhuai Li, "A Fractional Integral and Fractal Dimension-Based Deep 

Learning Approach for Pavement Crack Detection in Transportation Service Management", IEEE 

Transactions on Network and Service Management, vol.19, no.4, pp.4201-4212, 2022. 

[35] Hui Yao, Yanhao Liu, Xin Li, Zhanping You, Yu Feng, Weiwei Lu, "A Detection Method for Pavement 

Cracks Combining Object Detection and Attention Mechanism", IEEE Transactions on Intelligent 

Transportation Systems, vol.23, no.11, pp.22179-22189, 2022. 

 

 

 

 

 

 

 

 

 

 

  

https://doi.org/10.1016/j.conbuildmat.2016.06.056
https://scholar.google.com/scholar_lookup?title=Plastic+shrinkage+and+cracking+risk+of+recycled+aggregates+concrete&author=A.+Z.+Bendimerad&author=E.+Rozi%C3%A8re&author=A.+Loukili&publication_year=2016&journal=Constr.+Build.+Mater.&pages=733-745&doi=10.1016/j.conbuildmat.2016.06.056
https://doi.org/10.1016/j.conbuildmat.2018.11.268
https://scholar.google.com/scholar_lookup?title=Quantitative+analysis+of+the+influence+of+synthetic+fibres+on+plastic+shrinkage+cracking+using+digital+image+correlation&author=I.+M.+G.+Bertelsen&author=L.+M.+Ottosen&author=G.+Fischer&publication_year=2019&journal=Constr.+Build.+Mater.&pages=124-137&doi=10.1016/j.conbuildmat.2018.11.268
https://doi.org/10.1016/j.conbuildmat.2017.12.032
https://scholar.google.com/scholar_lookup?title=Monitoring+early-age+setting+of+silica+fume+concrete+using+wave+propagation+techniques&author=N.+Bhalla&author=S.+Sharma&author=S.+Sharma&author=R.+Siddique&publication_year=2018&journal=Constr.+Build.+Mater.&pages=802-815&doi=10.1016/j.conbuildmat.2017.12.032
https://scholar.google.com/scholar_lookup?title=Plastic+shrinkage+cracking+of+concrete,+part+1:+Guideline&author=W.+P.+Boshoff&publication_year=2012
https://scholar.google.com/scholar_lookup?title=Concrete.+Specification,+performance,+production+and+conformity&publication_year=2000
https://scholar.google.com/scholar_lookup?title=Investigation+of+portland+cement+concrete+hydration+behavior+at+its+early+age+using+embedded+fiber+optic+temperature+sensors&author=A.+Chao&publication_year=2011
https://doi.org/10.1109/TNET.2019.2947077

