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ABSTRAK 

 
Paving block menjadi lebih populer di kalangan konsumen karena sifatnya yang ramah lingkungan, 
mampu menghemat air tanah, mudah dipasang dan dipelihara, dan memiliki banyak bentuk yang 
menambah nilai estetika. Penelitian ini bertujuan untuk menentukan perbedaan kulit kerang terhadap 
daaya seraap aiir paving blocck dann kuaat tekann pavinng. Eksperimen dilakukan di laboratorium 
struktur dan bahan Universitas Muhammadiyah Parepare dari Agustus hingga Oktober 2023 untuk 
metode penelitian ini. Hasil penelitian menunjukkan bahwa daya serap paving block dipengaruhi oleh 
penambahan kulit kerang. Nilai daya serap air dari variasi 0%, 5%, 10%, dan 25% adalah 1,4 persen, 2 
persen, 3,4 persen, dan 3,7 persen untuk umur perawatan 7 hari; 0,6 persen, 1,7 persen, 2,4 persen, dan 
3,3 persen untuk umur perawatan 14 hari; dan 1,3%, 2,8 persen, 3,0 persen, dan 4,6 persen untuk umur 
perawatan 28 hari. Menurut hasil di atas, semakin banyak kulit kerang yang ditambahkan, semakin besar 
daya serap airnya.Kuat tekan menunjukkan bahwa penambahan kulit kerang mempengaruhi kuat tekan 
paving blok. Nilai kuat tekannya masing-masing 23,841 Mpa, 9,365 Mpa, 21.587 Mpa, dan 11.429 Mpa 
pada umur perawatan 28 hari. Seperti yang ditunjukkan di atas, semakin banyak kulit kerang yang 
ditambahkan, semakin rendah kuat tekannya 

 
Kata Kunci: Kuat Tekan; Kulit Kerang; Abu batu 

 
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, 
2024). 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). 

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. 
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LITERATUR REVIEW 
 

The compressive strength of concrete for normal concrete with variations in fine 
aggregate substitutes in the form of boiler ash, namely the results of the slump test 
show a decrease in the height of the slump value with the addition of boiler crust ash. In 
other words, the higher the percentage of boiler crust ash used, the higher the water 
absorption of concrete, the effect of boiler crust ash substitution on concrete 
compressive strength decreases in each - each addition of the percentage of boiler crust 
ash as a substitute for sand in the concrete mixture (Muhammad Irwansyah et al., 
2020). 

The use of turtle shell waste as a partial substitute for fine aggregate can 
increase the compressive strength value of paving blocks in each variation 0% obtained 
compressive strength value of 186.47 kg/cm2, 10% obtained compressive strength 
value of 254.69 kg/cm2, 20% obtained compressive strength value of 288.68 kg/cm2, 
and 30% obtained compressive strength value of 336.36 kg/cm2 . Where everything is 
in accordance with the quality of the plan, namely quality B. the use of turtle shell waste 
as a substitute for part of the fine aggregate makes the water absorption capacity 
decrease in each variation, namely in the 0% variation, the percentage of water 
absorption absorption is 4.89%, 10% gets the percentage of water absorption 
absorption of 4.75%, 20% gets the percentage of water absorption of 4.53%, and 30% 
gets the percentage of water absorption of 3.53%, but still meets the standard 
requirements of SNI 03-0691 (1996), which is between 3%-10% (Setiawan, 2020). 

Inundation control is done by optimising water absorption into the soil. Porous 
paving blocks have a high porosity value because they have a higher ability to pass 
water. This research made porous paving blocks with fly ash (FA) waste cement 
substitution and blood clam shells (CK) as coarse aggregate. The ratio of materials for 
making porous paving blocks was 4; 3; 2.5; 2 and 1.5 with cement substituted with 30% 
FA. The infiltration rate of porous paving block through permeability coefficient was 
tested at the age of 28 days. The results showed the compressive strength of porous 
paving blocks, namely V1 = 1 PC : 4 KR of 14.83 MPa, V2 = 1(0.7PC + 0.3FA): 4 KR by 1.5 
MPa, V3 = 1(0.7PC + 0.3FA): 3 CK of 4.66 MPa, V4 = 1(0.7PC + 0.3FA) : 2.5 CK of 4.58 
MPa, V5 = 1(0.7PC + 0.3FA) : 2 CK by 8.75 MPa, V6 = 1(0.7PC + 0.3FA) : 1.5 CK at 4.50 
MPa. The average permeability coefficient values of porous paving blocks are 
respectively V1 = 0.0045 cm/s, V2 = 0.0048 cm/s, V3 = 0.0040 cm/s, V4 = 0.0038 cm/s, 
V5 = 0.0051 cm/s, V6 = 0.0050 cm/s. The use of blood clam shell ratio 1(0.7PC + 0.3FA): 
2 CK achieved the optimum permeability coefficient (Mayasari et al., 2022). 

The utilisa ltion of cla lm shell wa lste a ls a l mixed ma lteria ll in the ma lnufa lcture of 
pa lving blocks ha ls shown significa lnt potentia ll. The use of cla lmshell wa lste not only 
supports the concept of recycling a lnd reduces the impalct of wa lste on the environment, 
but a llso contributes positively to the physica ll a lnd mecha lnica ll properties of palving 
blocks. The use of cla lmshell wa lste a ls a l pa lrtia ll repla lcement of fine a lggrega lte ca ln 
increa lse the compressive strength va llue of pa lving blocks in ea lch va lria ltion. 
(Setyoningrum & Salefudina l, 2024). Ma lking palving blocks using a l mixture of shell wa lste 
ca ln a llso a lffect wa lter a lbsorption. 

(Ca lhya lka l et a ll., 2018), The coa ll industry produces bottom a lsh wa lste which ha ls 
the sa lme content als cement, nalmely silica l (Si). Bottom alsh obta lined from PT Tjiwi 
Kimia l conta lins 19.6% silica l (Si) a lnd conta lins 7.56% ca llcium (Ca l). ca llcium (Ca l) a ls much 
a ls 7.56%, so shell wa lste is needed a ls a ln a ldditiona ll mixture to ma lke up for the ca llcium 
(Ca l) deficiency in bottom a lsh. The effect of bottom a lsh wa lste a lnd shell wa lste a ls a l 
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substitute for cement in pa lving blocks, beca luse pa lving blocks a lre currently increa lsingly 
popula lr a ls aln allterna ltive to roa ld palvement. Ma lking pa lving blocks using Pa lsurua ln sa lnd, 
Gresik PPC cement, walter from the palving block industry in Sura lbalya l. from the palving 
block industry in Sura lba lya l. Palving blocks a lre ma lde with a l size of 21 x 10.5 cm with al 
thickness of 6 cm with a l composition of 1 cement: 3 sa lnd. Tests in this study include 
testing compressive strength, wa lter a lbsorption a lnd wea lr resista lnce. Test specimens 
were ma lde with 6 va lria ltions, nalmely 0%, 10%, 20%, 30%, 40%, a lnd 50% bottom a lsh 
by weight of cement, alnd ea lch va lria ltion received a ln a ldditiona ll 2% shells by weight of 
cement. The compressive strength test results of 10%, 20%, 30% a lnd 40% bottom a lsh 
were ca ltegorised a ls B gra lde, while 50% bottom a lsh wa ls ca ltegorised a ls D gra lde. The 
wa lter a lbsorption test results of 10% a lnd 50% of bottom a lsh belonged to qua llity D, 
while 20%, 30% a lnd 40% of bottom a lsh belonged to qua llity B. The wea lr resista lnce test 
results of 10% a lnd 20% bottom a lsh entered into qua llity B, while 30%, 40% a lnd 50% 
bottom a lsh entered into qua llity AL. 

(Ta lyeh et a ll., 2019)The concrete industry ha ls a l plethora l of nega ltive impa lcts on 
the globe a lnd environment. ALlso, with the depletion of naltura ll resources tha lt a lre used 
in concrete alnd cement production, malny resea lrch a lttempts alre focused on finding 
a llterna ltives or incorpora lting wa lste ma lteria lls into concrete mixes. Sealshells a lre some of 
these wa lste ma lterialls tha lt a lre ra lpidly a lccumula lting on sea lshores a lnd la lndfills, ca lusing 
a ln environmenta ll problem of their own. This review pa lper is focused on the utiliza ltion 
of va lrious types of sea lshell wa lste ma lteria lls in concrete a ls pa lrtia ll cement replalcement. 
The utiliza ltion of sea lshells in concrete helps in sea lshell wa lste ma lna lgement a lnd in 
producing cost-efficient concrete. The pa lper summa lrizes the previous resea lrch 
a lttempts to produce burnt sealshell to pa lrtiallly repla lce cement in different proportions. 
It a llso presents the physica ll a lnd mecha lnicall properties of sea lshell alsh a lnd the produced 
concrete. The literalture review ha ls justified the use of sealshell wa lste a lshes for cement 
pa lrtia ll repla lcement in susta linalble concrete. The study shows tha lt incorporalting 
sea lshell a lsh resulted in reduced ea lrly compressive strength of concrete. The strength 
increa lsed with a lge due to hydra ltion of ca llcium oxide, but it rema lined less tha ln control 
sa lmples, especiallly a lt high percenta lges of repla lcement. The flexura ll a lnd splitting tensile 
strength wa ls improved due to the development of good bonding between the binder 
ma ltrix a lnd a lggrega ltes a lnd this increa lsed the modulus of ela lsticity. However, some 
studies reported a l decrea lse in splitting tensile strength. The a lbsorption a lnd porosity of 
concrete alt low percenta lges of replalcement alre less thaln the stalnda lrd. However, these 
va llues a lre increa lsed with higher levels of repla lcement. Sealshell a lsh genera llly reduces 
worka lbility. The a lsh a llso reduces concrete permea lbility a lfter long periods of curing. It 
ca ln be estalblished tha lt there is al possibility for incorpora lting sealshell in concrete als al 
binder ma lteria ll for susta lina lble construction purposes. 

(Ba lmigboye et a ll., 2021), ALfter exa lmining the a lva lila lble litera lture reported by 
va lrious resea lrchers, it wa ls noted tha lt concrete produced with sea lshell a lsh hals 
sufficient a ldequa lcy in lightweight structures due to its lower density compa lred to OPC 
concrete a lnd for severa ll structura ll a lpplica ltions perta lining to pla lstering. ALlso, Sealshell 
usa lge in concrete helps in environmenta ll susta lina lbility alnd wa lste reduction. Sealshells 
grinding a lnd ca llcina ltion ha lve effects on the specific gra lvity, rea lctivity, a lnd the resulta lnt 
sea lshell a lsh surfa lce a lrea l. Periwinkle a lnd oyster sea lshells show to be top in quallity 
types for producing sea lshell a lsh a lmongst va lrious types of sea lshells. ALlso, the 
worka lbility a lnd setting time of the produced concrete a lre a lffected in genera ll by the 
a ldditions of sea lshell a lsh a ls cement repla lcement. The use of sea lshells increa lses the 
tensile strength properties of concrete. Despite a lll the resea lrches performed in the pa lst 
on sealshell usa lge a ls a l cement replalcement, malny more questions still need to be 
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a lnswered in order to further develop the use of sea lshells for cement production a lnd to 
widen its alpplicaltions a lrea ls for usa lge a ls sulpha lte, chloride, alcid, alnd a llka lli resista lnt 
cement thereby increa lsing dura lbility tha ln conventionall cement. ALlso, further resea lrch 
will need to be conducted on the performa lnce of sea lshells in a llka lli-a lctivalted cement 
a lnd the combined effect of sealshell alsh with va lrious a ldmixtures. 

(Zhu et a ll., 2024), Studies ha lve shown tha lt in most ca lses, the incorpora ltion of 
sea lshell a lggrega lte will a ldversely a lffect the worka lbility of concrete a lnd morta lr, which is 
ma linly due to the high porosity a lnd wa lter a lbsorption, alngula lr sha lpe, a lnd rough surfa lce 
of sea lshells. Simila lrly, the a lddition of sea lshells a llso prolongs the setting time a lnd 
reduces the density of concrete a lnd morta lr. In terms of the mechalnica ll properties of 
concrete a lnd morta lr, the use of shells a ls a l substitute for a lggrega lte reduces the 
mecha lnica ll properties to a l certa lin extent. ALlthough the strength of sea lshell concrete is 
sa ltisfied, the lower limit for structura ll purposes. But given the difficulty of meeting the 
sta lnda lrds for its worka lbility alnd chloride ion content, there still exists uncerta linty 
a lbout the use for structura ll purposes from the point of engineering sa lfety. 
Consequently, shell concrete caln still only be used for non-structura ll purposes. With the 
a lddition of sea lshell a lggrega ltes, the resistalnce to a l chemica ll a ltta lck genera llly decrea lses 
a lnd the shrinka lge properties increalse. However, there is still al la lck of a lgreement on 
certa lin alspects of dura lbility such a ls wa lter permea lbility, freeze–tha lw resista lnce, alnd 
porosity which depends la lrgely on the pa lrticle size of the sea lshell a lggrega ltes, the 
pa lrticula lr method of trea ltment, the alddition of other SCMs a lnd other fa lctors in their 
tests. Therefore, there is a ln optimum va llue for the almount of sea lshells. ALccording to the 
results of most resea lrchers, the repla lcement ra lte of sea lshell a ls a lggrega lte should 
genera llly be limited to less thaln 20%. 

 
METODE 

 
1. Type of Resealrch 

This resea lrch method uses experimentall resea lrch methods, na lmely by compa lring 
between 4 mixture va lria ltions to find out how the compressive strength a lnd wa lter 
a lbsorption of pa lving blocks. This resea lrch wa ls conducted in the Civil Engineering 
la lbora ltory of the Fa lculty of Engineering, Muhalmma ldiya lh University of Pa lrepa lre. ALs for 
some of the ma lteria lls used during the resea lrch, na lmely: ALggrega lte, Cement, Walter, 
Shell Wa lste. This resea lrch focuses on va lria ltions in the mixture of shell wa lste thalt will 
be used a ls al substitute for some fine a lggrega ltes. The number of salmples required in 
ea lch va lria ltion is Norma ll palving block, pa lving block + 5% cla lmshell, pa lving block + 10% 
cla lmshell, pa lving block + 25% cla lmshell. 
2. Da ltal ALna llysis Methods 
The da lta l a lna llysis method used in this study uses descriptive palra lmetric a lna llysis. Da ltal 
from the concrete compressive strength test results obtalined from the division between 
the ma lximum loa ld of the test specimen a lnd the cross-sectiona ll a lrea l of the test 
specimen, presented in the form of ta lbles a lnd gra lphs. The steps talken a lre: 

 Weigh the weight of the test specimen before mea lsuring the compressive 

strength. 

 Dimension mealsure a lnd ca llcula lte the volume a lnd surfa lce a lrea l of test specimens 

 Test the compressive strength of the specimens a lt the alge of 7 & 28 da lys with a l 

UTM tool 

 ALnallyses the da lta l of test specimen testing results 
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 Discussion of the cha lra lcteristics of the test specimens a lccording to the da lta l 

a lna llysis of the test results 

3. Flowchalrt of Resea lrch 
 

Figure 1: Flowcha lrt of the resea lrch 

RESULTS ALND DISCUSSION 
 

1. Cha lralcteristics ALggrega lte 
Testing of alggrega ltes ba lsed on (ALSTM C33/C33M-18) a lnd SNI (Indonesia ln 

Na ltiona ll Stalnda lrd) wa ls ca lrried out on fine a lggrega ltes a lnd shells. 
 

Ta lble 1: Test results of fine alggrega ltes 
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2. Pa lving block mix design 
 

Concrete mix pla lnning is ca llcula lted using the (Ba lda ln Sta lnda lr Na lsiona ll Sni 
7656:2012, 2012) method.a ls shown in talble 2. 

 
Ta lble 2. Mixture Requirement of Ealch percenta lge for 1 m3 Pa lving block 

 

 

Figure 2. Concrete mix pla lnning 
 
2. ALbsorption Test 

 

Figure 2 shows the results of the study, the a lvera lge a lbsorption (ALSTM D570) a lnd 
SNI (Indonesia ln Na ltiona ll Stalnda lrd) of pa lving blocks a lged 7, 14, 28 da lys obta lined in 
testing norma ll va lria ltions, 0%, 5%, 10%, alnd 25% of shells. 

 

 
Figure 3: Rela ltionship of wa lter a lbsorption to dura ltion of pa lving block curing da lys 
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Figure 3, shows a l reca lpitula ltion of the combined wa lter a lbsorption of pa lving 
blocks a lbove, it ca ln be seen tha lt the lowest a lbsorption va llue is obta lined from al 
percentalge of 0% a lt 1.40%, while the highest is found a lt a l percentalge of 25% with a l 
curing period of 28 da lys, which is 4.60%. The results of testing the wa lter a lbsorption of 
21x10x8 cm pa lving blocks a llso show tha lt the a lddition of sea lshells a lffects the 
a lbsorption of palving blocks with percenta lges of 0%, 5%, 10% a lnd 25% ha lving wa lter 
a lbsorption va llues of 1.4%, 2.0%, 3.4%, alnd 3.7% for a l 7-da ly curing period, 0.6%, 1.7%, 
2.4%, a lnd 3.30% for a l 14-da ly curing period, 1.3%, 2.8%, 3.0%, a lnd 4.60% for a l 28-da ly 
curing period. 

 
3. Compressive Strength 

 
Figure 3, shows the results of compressive strength testing on norma ll pa lving 

blocks a lnd cla lm shell percenta lge pa lving blocks with a l curing a lge of 7, 14 a lnd 28 da lys. 
 

 
Figure 4: Rela ltionship between compressive strength a lnd curing da lys of pa lving blocks 

 

 
Figure 5: Testing process of compressive strength of pa lving blocks 
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Figure 4, shows is the compressive strength of 21x10x8 cm pa lving blocks. The 
lowest compressive strength va llue is found in the 25% cla lmshell va lria ltion with a l 
compressive strength va llue of 8.254 Mpa l, a lt a l trea ltment period of 28 da lys while the 
highest va llue is obtalined a lt 0% with al compressive strength vallue of 21.016 Mpa l a lt al 
trea ltment period of 28 da lys. The gra lph a lbove a llso expla lins tha lt the higher the 
percentalge of a ldded shells, the less the compressive strength va llue. The a lddition of 
shells to the concrete mix a lffects the compressive strength of pa lving blocks. The 
compressive strength va llues for va lria ltions of 0%, 5%, 10% a lnd 25% for the 7-da ly 
trea ltment a lge a lre 9.365 MPa l, 14.444 MPa l, 13.746 MPa l a lnd 12.619 MPa l. The 14-da ly 
trea ltment a lge is 14.254 MPa l, 12.937 MPa l, 12.683 MPa l a lnd 9.524 MPal. The 28-da ly 
ma lintenalnce a lge is 21.016 MPa l, 9.365 MPa l, 8.937 MPa l a lnd 8.254 MPa l. So know tha lt the 
higher the wa lter a lbsorption, the less the compressive strength va llue of the pa lving block 
with a l mixture of shells. 

 
CONCLUSIONS 

 
Ba lsed on the percenta lge of cla lmshell utilisa ltion on the wa lter a lbsorption of pa lving 

blocks. The va llue of wa lter a lbsorption of pa lving blocks shows tha lt the a lddition of 
sea lshells a lffects the albsorption of palving blocks. Walter a lbsorption with a l percentalge of 
cla lmshell content of 0%, 5%, 10%, alnd 25% with a l curing a lge of 7 da lys consecutively 
wa lter a lbsorption of 1.4%, 2.0%, 3.4%, alnd 3.7%. Wa lter albsorption with a l curing a lge of 
14 da lys consecutively wa lter a lbsorption of 0.6%, 1.7%, 2.4%, alnd 3.30%. Furthermore, 
the wa lter a lbsorption with a l curing 28 da lys of wa ls 1.3%, 2.8%, 3.0%, a lnd 4.60% 
respectively. While the results of compressive strength show tha lt the a lddition of shells 
a lffects the compressive strength of palving blocks. The compressive strength va llue of 
pa lving blocks a lt the alge curing of 28 da lys, the percenta lge of clalmshell content of 0%, 
5%, 10%, a lnd 25% is 21.016 MPa l, 9.365 MPa l, 8.937 MPa l a lnd 8.254 MPa l respectively. 
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