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ABSTRACT: Engineers’ most recent breakthrough in the underwater construction of locks and dams is the in-the-wet 

construction method. In Underwater Concreting, precast concrete modules are used as an in-situ process for positioning 

concrete directly underwater. Underwater concrete is designed to work with precast concrete. According to 

comprehensive analysis, in-the-wet construction saves money and time while also minimizing the effect on river traffic 

during construction and eliminating navigation during restoration. There are several examples of high-quality concrete 

that has been submerged. However, there have been several mistakes, which have resulted in substantial cost overruns 

and delays. Due mainly to incorrect concrete mixtures and positioning methods, these accidents could have been 

avoided if state-of-the-art underwater concrete technology had been more widely disseminated. This research focuses 

on the fundamental performance characteristics of underwater concrete materials, emphasizing practical design issues 

for in-the-wet navigation structure construction. The final parts of the study are on how to construct underwater 

concrete structures.  
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I. INTRODUCTION 

 

Underwater concrete is created by pouring concrete into a body of water. While the differences in properties are minor, 

the issue of concrete washout necessitates admixtures’ addition to reduce the washout properties of Under Water 

Concrete. Concrete placement underwater and in very deep foundations, such as caissons, necessitates techniques that 

vary from those used for air placement. A concrete underwater repair usually is complex and requires the use of 

specialist products and systems and the expertise of highly trained and skilled professionals. 

 

 
 

Fig. Underwater Concrete Structure 
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II. LITERATURE REVIEW 

 

Khayat 1999 et al. 
 
This Research Paper author explains underwater concrete and its applications and statistical models used to 

proportionate the UWC structures. This author carried out slump consistency with mathematical models and conducted 

a compressive strength test to develop UWC for solid structures better. The author has also conducted tests on various 

types of cementitious materials that are used in the UWC. It is discussed how to use models to optimize concrete 

mixtures to balance slump consistency, washout resistance, compressive strength, and cost.  

 
Sonebi et al. 
 
In this paper author, is explains about mechanical properties of Underwater Concrete structures. This author uses one of 

the methods of UWC is a micro indentation, and this study is based on nanotechnology. This UWC is made without 

using any washouts. This author has also conducted a compressive strength test on concrete cubes and compared them 

with Underwater concrete. 

 

Ashraf 2015 et al. 
 
In this Research Paper author is explained on properties of underwater concrete. Also, the author described underwater 
coarse aggregates and used steel slag as coarse aggregate material. This author has tested about twenty mixes of 

underwater concrete. Finally, tested compressive strength test results are compared with underwater concrete. 

 

III. METHODOLOGY 

 

Concrete is the most widely used building material in all forms of civil engineering projects around the world. We must 

use UWC when building bridges, dams, or any other structure with a base that is likely to be submerged. Building on 

water presents numerous challenges, especially in areas with significant depth. As a result, proper mix design, concrete 

manufacturing, placement, and quality control should all be followed.  

 

 Underwater concrete comes in a variety of forms:  

 Concrete pouring  

 Armoured concrete  

 Concrete that lasts a long time  

 Concrete of colloidal particles  

 Injection of concrete  

 Concrete is poured.  

 Concrete and steel fibers  

 The concrete is grouted.  

 
OBJECTIVES & USES 
 

 Cohesion against washout and segregation  
 Low hydration heat  

 Regulated set time  

 Compression intensity  

 
DIS ADVANTAGES 
 

 Water contamination 

 increased W/C ratio 

 washout 

 Segregation of fine and coarse aggregates  
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MIX DESIGN 
 

 The production and distribution system must be capable of delivering concrete at the necessary placement rate.  

 The materials must be supplied to the batch plant at the required rate.  
 
MATERIALS USED 
 
Cement used in underwater concrete include:  

1. Ordinary Portland Cement is a type of cement that is commonly used in construction (OPC)  

2. Portland Cement - Sulphate Resistant (SRPC)  

3. Portland Cement - Low Heat (LHPC)  

 

 
 

Aggregates of a Coarse Kind The coarse aggregate used in concrete intrusions must be of the following gradation: 

Maximum Size: 1.5-2 inches and 100 per cent shall pass a 75 mm sieve & Minimum Size - material moving through a 

19 mm sieve must not account for more than 5% of the coarse aggregate’s mass. 

 

Aggregates of Fine Quality The intruded grout sand must be well graded, ideally of round grains, and must meet the 

following gradation: 1.18 mm sieve: 95-100% & 600 mm sieve: 60-85%. 

 

ADDITIVES FOR THE UWC 

 

Something that makes it easier to deal with should be considered. Slump about 7 inches. The MSA can account for 45 

per cent of the overall aggregate. Add an air-entraining admixture to the mix. Requires the use of an anti washout 

admixture. Some of these admixtures are made from Cellulose ether or Whelan gum, increasing the concrete’s cohesion 

and viscosity.  

 

 

METHODS FOR PLACEMENT  
 
It is a method of pouring ready-mixed concrete below the water’s surface using appropriate methods.  
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Fig. Pumping Method 
 

It needed both horizontal and vertical concrete delivery because it was pumping concrete directly into its final position. 

Pumping concrete has the benefit of operational consistency and the potential for time and labour savings. Pumps 

cannot be used for large-scale underwater concrete navigation systems.  

 

 
 

Fig. Bagwork Method 
 
The material used to make the bags is the open weave.  Diver-handled bags typically have a capacity of 10 to 20 litres, 

but 1cub.m bags can be mounted with the help of a crane.  
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Fig. Tremie Method 
 

Tremie concrete is made with gravity and a formwork/pipe with one end above water and the other immersed in water. 

Air and water must be kept out of the pipe until it can be concreted, and it must still be full of concrete. The funnel and 

pipe should both have the same capacity for this to work. The air is displaced by first inserting a plug into the pipe 

under the weight of fresh concrete.  

 

Initial inspection, corrosion estimation, inspection, and assessment are all part of the maintenance process. Technology, 

as well as social and economic factors, should be considered during building. The use of anticorrosion or protective 

materials will provide adequate corrosion protection.  
 
APPLICATIONS 
 

 
Fig. Caissons 
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Fig. Coffer Dams 

 

 
Fig. Piles 

 
IV. CONCLUSION 

 
It can result in a significant overrun in construction cost and schedule if it is not done correctly, with the appropriate 

concrete mixture and placement. The workability criteria are the main difference between underwater concrete and 

traditional concrete. Conventional concrete is compacted with mechanical vibration, while underwater concrete must 

flow horizontally and compress itself under its weight.  

 
 

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                     | e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.512| 

     || Volume 10, Issue 4, April 2021 || 

     DOI:10.15680/IJIRSET.2021.1004145 

IJIRSET © 2021                                                             |     An ISO 9001:2008 Certified Journal   |                                           3838 

 

 

REFERENCES 
 

1. Khayat et al. 1999, “Applications of Statistical Models for Proportioning Underwater Concrete” 

2. Sonebi et al. “Investigation of the Micro-Mechanical properties of Underwater Concrete” 

3. Ashraf 2015 et al. “Underwater Concrete Properties with steel slag as the coarse aggregate” 

4. Gomasa Ramesh, Dr. Annamalai Rangasamy Prakash, “Repair, Rehabilitation and Retrofitting of Reinforced 

Concrete Structures,” Special Issue 2021, International Journal of Engineering Research & Technology (IJERT) 

ISSN: 2278-0181 Published by, www.ijert.org NCACE - 2020 Conference Proceedings. 

5. Dharna Ramya, Gomasa Ramesh and Dr. Annamalai Rangasamy Prakash, “Shear Behavior of Hybrid Fiber 
Reinforced Concrete”, International Journal for Modern Trends in Science and Technology, Vol. 07, Issue 02, 

February 2021, pp.-79-82, DOI:10.46501/IJMTST0702013 

6. Gomasa Ramesh, Dharna Ramya, Mandala Sheshu Kumar; “Health Monitoring of Structures by Using Non-

Destructive Testing Methods”, International Journal of Advances in Engineering and Management (IJAEM) 

Volume 2, Issue 2, pp: 652-654, DOI:10.35629/5252-45122323 

7. Doddipati Srinath, Gomasa Ramesh, “Mechanical Properties of Sustainable Concrete by using RHA and Hydrated 

Lime”, International Journal for Modern Trends in Science and Technology, Vol. 07, Issue 02, February 2021, pp.-

83-86, DOI:10.46501/IJMTST0702014 

8. Gopu Anil, Gomasa Ramesh and Dr. Annamalai Rangasamy Prakash, “An Experimental Study Investigation on 

Self Compacting Concrete and Strength Properties by using Fiber Reinforcement”, International Journal for Modern 

Trends in Science and Technology, Vol. 07, Issue 02, February 2021, pp.-93-96, DOI: 10.46501/IJMTST07022016 

9. Sriramoju Sravani, Gomasa Ramesh and Dr. G. Dinesh Kumar, “Study on Percentage Replacement of Cement by 

Glass powder for M20 Grade Concrete”, International Journal for Modern Trends in Science and Technology, Vol. 

07, Issue 02, February 2021, pp: 129-132, DOI:10.46501/IJMTST0702022 

10. Bandi Pooja, Gomasa Ramesh and Dr. G. Dinesh Kumar, “Experimental Study on Mechanical Properties of 
Geopolymer Concrete by using Fly Ash and RHA”, International Journal for Modern Trends in Science and 

Technology, Vol. 07, Issue 02, February 2021, pp.-50-55, DOI:10.46501/IJMTST0702008 

11. Palakurthi Manoj Kumar, Gomasa Ramesh and Dr. Annamalai Rangasamy Prakash, “Evaluation of Different Tests 

and their Comparisons by Combining Cement with Various Binders,” International Journal for Modern Trends in 

Science and Technology, Vol. 07, Issue 03, March 2021, pp.: 119-122, DOI: 10.46501/IJMTST0703021 

12. Bonagani Vamshi Krishna, Gomasa Ramesh and Dr. Annamalai Rangasamy Prakash, “Effect of Geo-Activator on 

Strength and Durability Properties of Geopolymer Concrete,” International Journal for Modern Trends in Science 

and Technology, Vol. 07, Issue 03, March 2021, pp.: 123-126, DOI:10.46501/IJMTST0703022 

13. Gomasa Ramesh, Doddipati Srinath, Mandala Sheshu Kumar; “Earthquake Resistant of RCC Structures” Published 

in International Journal of Trend in Scientific Research and Development (ijtsrd), ISSN: 2456-6470, Volume-4, 

Issue-5, August 2020, pp.808-811. 

14. Gomasa Ramesh, Doddipati Srinath, Mandala Sheshu Kumar, “Importance of Dynamic Analysis for RCC 

Structures,” International Journal for Modern Trends in Science and Technology, 6(8): 271-276, 2020, 

DOI:10.46501/IJMTST060844 

15. Gomasa Ramesh, D Srinath, “Repair, rehabilitation and retrofitting of reinforced concrete structures by using non-

destructive testing methods,” March 2021, Materials Today: Proceedings, DOI: 10.1016/j.matpr.2021.02.778 

16. D Srinath, G Ramesh, “Mechanical properties of sustainable concrete by using RHA and hydrated lime,” March 
2021, Materials Today: Proceedings, DOI: 10.1016/j.matpr.2021.02.785 

17. Gomasa Ramesh, “Study on Mechanical Properties of Polyurethane Foam Concrete”, Indian Journal of Structure 

Engineering (IJSE) Volume-1 Issue-1, May 2021, pp:1-3, DOI:10.35940/ijse. B8005.051121, Published By: Lattice 

Science Publication. 

18. Gomasa Ramesh, “Importance and Applications of GIS in Engineering”, Indian Journal of Structure Engineering 

(IJSE) Volume-1 Issue-1, May 2021, pp:4-8, DOI:10.35940/ijse. B8005.051121, Published By: Lattice Science 

Publication. 

19. Gomasa Ramesh, “Transparent Concrete: A Review”, Indian Journal of Structure Engineering (IJSE) Volume-1 

Issue-1, May 2021, pp:4-8, DOI:10.35940/ijse. B8005.051121, Published By: Lattice Science Publication. 

20. Gomasa Ramesh, “Pervious Concrete: A Review”, Indian Journal of Structure Engineering (IJSE) Volume-1 Issue-

1, May 2021, pp:4-8, DOI:10.35940/ijse. B8005.051121, Published By: Lattice Science Publication. 

21. M Vijay Kumar, Gomasa Ramesh; “Behaviour of Binary Blended Concrete with Quarry Dust as Fine Aggregate” in 

AICTE Sponsored International E-Conference on Emerging Trends in Engineering and Management (ICETEM-

2020) held on 19th - 20th February, 2021, ISBN:978-93-5437-197-4, Page No: 170-173. 

http://www.ijirset.com/
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.matpr.2021.02.778?_sg%5B0%5D=fsoqfMVis6sNmuh1oRkg1oUri00Q0iuoVRgtQipj0iO6H9poEc-8ZZoOrA6I9Y9_mLWxSlJbfAPSakmbckcF7IInaA.d4oIymrpKtw01kJmi-qmP6xsfi4jvGfeyUYMu8R67mQ4A0YX6iUyUHs7aiTMulAYgFPC3D7wR3AUgbF3JxorDw
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.matpr.2021.02.785?_sg%5B0%5D=GxnKGy3G_NeRVCHzZfE2zif4b7Y3nEqkR_y9B8JDicXtVe5xDq47DLK-bK_zhRgLv5jwAT0k9m5DwRMZ7_ZVJSgt2Q.M38zQk3P7Ydrh8dX5RvIQ_T7AjqbOycGeOG2Ge6RYM-vhZSFuyecqrMv9FudfT20Pik6A6rsVSxjVs-W8O88Mg


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                     | e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.512| 

     || Volume 10, Issue 4, April 2021 || 

     DOI:10.15680/IJIRSET.2021.1004145 

IJIRSET © 2021                                                             |     An ISO 9001:2008 Certified Journal   |                                           3839 

 

 

22. Gomasa Ramesh, Gopu Anil, Kandika Lalitha, Katam Sambasiva Rao and Jannu Prashanth, “Waste Water 

Treatment by Using Moving Bed Bio Film Reactors”, Journal of Science and Technology, Vol. 05, Issue 04, July-

August 2020, pp129-136, DOI:10.46243/jst.2020, ISSN: 2456-5660. 

23. Mandala Sheshu Kumar, Gomasa Ramesh, Dr. Annamalai Rangasamy Prakash, “Investigation of the Strength and 

Durability of Partially Replacing Cement with GGBS and Alccofine”, International Journal of Innovative Research 

in Science, Engineering and Technology (IJIRSET), Volume 10, Issue 4, April 2021, pp:3789-3795, 

DOI:10.15680/IJIRSET.2021.1004137. 

24. Gomasa Ramesh, Maddela Jyothi Kiran, Palakurthi Manoj Kumar, “A Study on Geopolymer Concrete”, 

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET), Volume 10, Issue 

4, April 2021, pp:3818-3824, DOI:10.15680/IJIRSET.2021.1004142. 

25. Gomasa Ramesh, “Low Carbon Buildings for Sustainable Constructions”, Indian Journal of Structure Engineering 

(IJSE) Volume-1 Issue-2, November 2021, PP:1-4, DOI:10.35940/ijse.B8003.111221. 

26. Gomasa Ramesh, “Geopolymer Concrete: A Review”, Indian Journal of Structure Engineering (IJSE) Volume-1 

Issue-2, November 2021, PP:5-8, DOI:10.35940/ijse.A1302.111221. 

27. Gomasa Ramesh, “Self-Compacting Concrete: A Review”, Indian Journal of Structure Engineering (IJSE) Volume-

1 Issue-2, November 2021, PP:9-12, DOI:10.35940/ijse.A1303.111221. 

28. Gomasa Ramesh, “Slope and Landslide Stabilization: A Review”, Indian Journal of Structure Engineering (IJSE) 

Volume-1 Issue-2, November 2021, PP:13-16, DOI:10.35940/ijse.A1304.111221. 

 

http://www.ijirset.com/



