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ABSTRACT 

 
Paving blocks are becoming more popular among consumers because they are environmentally friendly, 
can save groundwater, are easy to install and maintain, and have many shapes that add aesthetic value. 
This study aims to determine the difference of shells on the water absorption capacity of paving blocks 
and the strength of paving blocks. Experiments were conducted at the structure and materials laboratory 
of Muhammadiyah University of Parepare from August to October 2023 for this research method. The 
results showed that the water absorption of paving blocks was influenced by the addition of seashells. 
The water absorption values of the 0%, 5%, 10%, and 25% variations were 1.4 percent, 2 percent, 3.4 
percent, and 3.7 percent for the 7-day treatment period; 0.6 percent, 1.7 percent, 2.4 percent, and 3.3 
percent for the 14-day treatment period; and 1.3%, 2.8 percent, 3.0 percent, and 4.6 percent for the 28- 
day treatment period. According to the above results, the more clamshells added, the greater the water 
absorption. The compressive strength shows that the addition of clamshells affects the compressive 
strength of block paving. The compressive strength values were 23.841 Mpa, 9.365 Mpa, 21.587 Mpa, 
and 11.429 Mpa at the 28-day curing age, respectively. The more clamshells added, the lower the 
compressive strength. 
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INTRODUCTION 

Paving block is one of the building materials used as the top layer of road 
structures other than asphalt and concrete. Nowadays, many people choose paving 
blocks over other pavements such as cast concrete or asphalt (Badan Standarisasi 
Nasional, 1996). The utilisation of shell waste is lacking, as it is only used as decoration, 
animal feed and cosmetics. Meanwhile, the presence of shells is increasingly disturbing 
the environment of the fishing village and damaging the beauty of the beach . 
(Budiarini, 2004). If waste is disposed of continuously without maximum treatment, it 
can cause a disturbance of balance, thereby causing the environment not to function in 
the sense of health, welfare, and biological safety. 

Clamshell waste is a powder produced from grinding crushed clamshells, this 
powder can be used as a mixture or addition to the manufacture of concrete (Kusuma 
et al., 2012). The addition of homogency clamshell powder will make the mixture more 
reactive. Clamshell powder contains pozzolanic chemical compounds containing lime 
(CaO), alumina and silica compounds that are suitable for use as concrete raw materials 
(Siregar et al., 2009). Most of the fishermen's yards near the coast are almost covered 
with shell waste, therefore, to minimise the shell waste that is produced every day, in 
this study the shells will be used as an aggregate mixture (substitution) with some sand 
in the manufacture of paving blocks (concrete bricks) (Anggiani, 2022).
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Based on research by Siregar (2009), clamshells contain pozzolanic chemical 

compounds containing lime (CaO), alumina and silica compounds that are suitable for use 
as a cement reducing agent. The advantages of clamshells can be utilised to make 
clamshells as raw material for making paving blocks. Clamshell waste is abundant in the 
Pecemengan area because people dispose of clamshell waste carelessly. By utilising this 
waste, it is expected to reduce the amount of waste and get alternative materials that can 
reduce the use of cement in making paving blocks (Ulfiyanti et al., 2019). 

The advantages of paving blocks have led to the increasing use of paving blocks in 
construction projects. The increasing demand for paving block materials has led to 
innovations in material engineering to improve the quality of paving blocks. Concrete is 
the main material for construction that is widely used throughout the world. The more 
widespread use of concrete indicates also the more demand for concrete in the future. 
The development of the times in this era of rapid globalisation has resulted in an 
increasing amount of used goods/waste whose existence can be a problem for life, one of 
which is the existence of shell waste. For this reason, many things have been done in order 
to recycle in order to overcome the problem of the existence of this waste. One of them is 
the use of clamshell ash. In this study, shell ash was used as a substitute for cement by 
weight in the mix variation and compared with the use of lime as a substitute for cement 
to determine the value of compressive strength and split tensile strength that is better 
and expected to improve the quality of concrete (Rezeki, 2013). The addition of clamshell 
powder waste material is one method to improve the quality of paving blocks and reduce 
production costs. 

Recently, the use of materials is very high, accompanied by the rapid development 
of development in Indonesia. One example is the use of paving blocks that we can see in 
various places. So in this study, the authors utilised clam shell waste as a substitute for 
fine aggregate in paving blocks. The purpose of this research is to analyse the use of 
clamshells on the water absorption of paving blocks, as well as the analysis of mechanical 
properties with the addition of clamshells affecting the compressive strength of paving 
blocks. 
 
METHOD 

 
1. Type of Resealrch 

This resealrch method uses experimentall resealrch methods, nalmely by compalring 
between 4 mixture valrialtions to find out how the compressive strength alnd walter 
albsorption of palving blocks. This resealrch wals conducted in the Civil Engineering 
lalboraltory of the Falculty of Engineering, Muhalmmaldiyalh University of Palrepalre. ALs for 
some of the malterialls used during the resealrch, nalmely: A Lggregalte, Cement, Walter, Shell 
Walste. This resealrch focuses on valrialtions in the mixture of shell walste thalt will be 
used als al  substitute for some fine alggregaltes. The number of salmples required in ealch 
valrialtion is Normall palving block, palving block + 5% clalmshell, palving block + 10% 
clalmshell, palving block + 25% clalmshell. 

 
2. Daltal  AL  nallysis Methods 

The daltal alnallysis method used in this study uses descriptive palralmetric a lna llysis. 
Daltal from the concrete compressive strength test results obtalined from the division 
between the malximum loald of the test specimen a lnd the cross-sectionall alreal of the test 
specimen, presented in the form of talbles alnd gralphs. The steps talken alre: 

• Weigh the weight of the test specimen before mealsuring the compressive 
strength. 

• Dimension mealsure alnd callculalte the volume alnd surfalce a lrea l of test specimens 
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• Test the compressive strength of the specimens a lt the alge of 7 & 28 dalys with al  

UTM tool 
• ALnallyses the da ltal of test specimen testing results 

• Discussion of the chalralcteristics of the test specimens alccording to the dalta l 

alna llysis of the test results 

 
3. Flowchalrt of Resealrch 

 

Figure 1: Flowchalrt of the resealrch 

 

RESULTS ALND DISCUSSION 

1. Chalra lcteristics AL ggregalte 
Testing of alggregaltes balsed on (A LSTM C33/C33M-18) alnd SNI (Indonesialn 

Naltionall Stalndalrd) wa ls calrried out on fine alggregaltes alnd shell 
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Ta lble 1. Test results of fine alggregaltes 
 

 

2. Palving block mix design 

Concrete mix plalnning is callculalted using the (Baldaln Sta lndalr Nalsionall Sni 
7656:2012, 2012) method.als shown in talble 2. 

 
Ta lble 2. Mixture Requirement of Ealch percentalge for 1 m3 Palving block 

 

 

Figure 2. Concrete mix plalnning 

2. ALbsorption Test 
 

Figure 2 shows the results of the study, the alveralge albsorption (ALSTM D570) alnd 
SNI (Indonesialn Naltionall Stalndalrd) of palving blocks alged 7, 14, 28 dalys obtalined in 
testing normall valrialtions, 0%, 5%, 10%, alnd 25% of shells. 
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Figure 3. Relaltionship of wa lter albsorption to duraltion of palving block curing dal  

Figure 3, shows al  recalpitulaltion of the combined walter a lbsorption of palving blocks 
albove, it caln be seen thalt the lowest albsorption vallue is obtalined from al  percentalge 
of 0% alt 1.40%, while the highest is found alt al  percentalge of 25% with al  curing period 
of 28 dalys, which is 4.60%. The results of testing the walter albsorption of 21x10x8 cm 
palving blocks a llso show thalt the alddition of sealshells alffects the albsorption of 
palving blocks with percentalges of 0%, 5%, 10% a lnd 25% halving walter albsorption 
vallues of 1.4%, 

2.0%, 3.4%, alnd 3.7% for al  7-daly curing period, 0.6%, 1.7%, 
2.4%, alnd 3.30% for al  14-daly curing period, 1.3%, 2.8%, 3.0%, alnd 4.60% for al  28-da ly 
curing period. 

 
3. Compressive Strength 

 
Figure 3, shows the results of compressive strength testing on normall palving blocks 

alnd clalm shell percentalge palving blocks with al  curing alge of 7, 14 a lnd 28 dalys. 
 

Figure 4: Relaltionship between compressive strength alnd curing dalys of palving blocks 



21 

 
 

  

 

Figure 5: Testing process of compressive strength of palving blocks 

Figure 4, shows is the compressive strength of 21x10x8 cm palving blocks. The 
lowest compressive strength vallue is found in the 25% clalmshell valrialtion with al  

compressive strength vallue of 8.254 Mpal, alt al  trealtment period of 28 dalys while the 
highest vallue is obtalined alt 0% with al  compressive strength vallue of 21.016 Mpal alt al  

trealtment period of 28 dalys. The gralph albove allso explalins thalt the higher the percentalge of 
aldded shells, the less the compressive strength vallue. The alddition of shells to the 
concrete mix alffects the compressive strength of palving blocks. The compressive 
strength vallues for valrialtions of 0%, 5%, 10% alnd 25% for the 7-daly 
trealtment alge alre 9.365 MPal, 14.444 MPal, 13.746 MPal alnd 12.619 MPal. The 14-daly 
trealtment alge is 14.254 MPal, 12.937 MPal, 12.683 MPal alnd 9.524 MPal. The 28-da ly 
malintenalnce alge is 21.016 MPal, 9.365 MPal, 8.937 MPal alnd 8.254 MPal. So know thalt the 
higher the walter albsorption, the less the compressive strength vallue of the palving block 
with al  mixture of shells. 

 
CONCLUSIONS 

Ba lsed on the percentalge of clalmshell utilisaltion on the walter albsorption of palving 
blocks. The va llue of wa lter albsorption of palving blocks shows thalt the alddition of 
sealshells alffects the a lbsorption of palving blocks. Walter a lbsorption with al  percentalge of 
clalmshell content of 0%, 5%, 10%, alnd 25% with al  curing alge of 7 dalys consecutively 
walter albsorption of 1.4%, 2.0%, 3.4%, alnd 3.7%. Walter albsorption with al  curing a lge of 
14 dalys consecutively walter albsorption of 0.6%, 1.7%, 2.4%, alnd 3.30%. Furthermore, 
the walter albsorption with al  curing 28 dalys of wa ls 1.3%, 2.8%, 3.0%, alnd 4.60% 
respectively. While the results of compressive strength show thalt the alddition of shells 
alffects the compressive strength of palving blocks. The compressive strength vallue of 
palving blocks alt the alge curing of 28 dalys, the percentalge of clalmshell content of 0%, 5%, 
10%, alnd 25% is 21.016 MPal, 9.365 MPal, 8.937 MPal alnd 8.254 MPal respectively. 
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