
 
 

 

 

mailto:sunardi@untirta.ac.id


 
 

  

 



 
 

  



 
 

  

𝜌 =
𝑚

𝑉
…………………………………… . (1)

𝑊𝐴(%) =
𝑤1 − 𝑤0

𝑤0
× 100%…………(2)

𝑇𝑆(%) =
𝑇𝑡 − 𝑇0
𝑇0

× 100………………(3)

 

𝜎 =
3𝑃𝑚𝑎𝑥𝐿

2𝑏ℎ2
………………………… . . (4)

 



 
 

  



0,
83

 

0,
85

 

0,
88

 

0,75

0,80

0,85

0,90

35 60 80

De
ns

ity
 (

g/
cm

3 )

Particle size (mesh)

8,
52

 

6,
81

 

5,
51

 

0

2

4

6

8

10

35 60 80

W
at

er
 a

bs
or

pt
io

n 
(%

)

Particle size (mesh)



 
 

  

 

0

2

4

6

8

10

0 2 4 6 8 10 12 24

W
at

er
 a

bs
or

pt
io

n 
(%

)

Immersion duration (hours)

177 microns

250 microns

500 microns

1,8
0 

1,3
5 

1,1
3 

0,00

0,50

1,00

1,50

2,00

2,50

35 60 80

Th
ic

kn
es

s 
sw

el
lin

g 
(%

)

Particle size (mesh)



 
 

  

 

 

13
,7

1 

17
,17

 

19
,7

8 

0

5

10

15

20

25

35 60 80

M
od

ul
us

 o
f r

up
tu

re
 (

M
Pa

)

Particle size (mesh)



 
 

  

 

0,
79

 

0,
99

 

1,0
8 

0,00

0,40

0,80

1,20

35 60 80

M
od

ul
us

 o
f e

la
st

ic
ity

 (
GP

a)
Particle size (mesh)



 
 

  

 

 

 

https://doi.org/10.17515/resm2024.265ma0502rv
https://doi.org/10.1016/j.rineng.2025.107049
https://doi.org/10.3390/constrmater6020023
https://doi.org/10.9734/AJRAF/2023/v9i3227
https://doi.org/10.3390/fib10110097
https://doi.org/10.1016/j.addlet.2022.100077


 
 

  

https://doi.org/10.1051/matecconf/201815606004
https://doi.org/10.1016/j.indcrop.2024.119533
https://doi.org/10.1016/j.ijadhadh.2020.102774
https://doi.org/10.1016/j.ijadhadh.2024.103675
https://doi.org/10.5772/intechopen.102448
https://doi.org/10.46793/tribomat.2025.019
https://doi.org/10.36761/jt.v7i2.2714
https://doi.org/10.4314/cajost.v7i1.5
https://doi.org/10.21776/ub.jrm.2020.011.03.18

