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Abstract  

Sagu (sinonggi/kapurung) is a typical food of the Tolaki ethnic 
group. Sagu (Metroxylon sagu rottb) is an endemic plant in 
Southeast Sulawesi Province. So far, sagu waste in the form of 
fibers (sagu fiber) has not been optimally utilized. Sagu fiber waste 
is only left to mount; some are dumped into the river, so it is feared 
that it could pollute the environment. Through innovation in reducing 
waste in the principles of sustainable construction, sagu fiber will be 
used as an added material to manufacture concrete brick wall pairs. 
This study aimed to test the compressive strength and water 
absorption capacity of sagu fiber concrete bricks with variations of 
0%, 50%, 60%, and 70% sagu fiber under the sand. This study 
uses an experimental method with stages such as preparing work 
tools and work materials, making test objects, and testing. Data 
were analyzed using mathematical formulas for the compressive 
strength of concrete bricks and water absorption capacity, 
compared with SNI 3-0349-1989 for solid concrete bricks, and 
analyzed comparatively. Based on the test results in this research 
laboratory, it is concluded that a balanced composition to get good 
quality is found in 70% sagu fiber and 30% sand. 
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INTRODUCTION 

The current earth situation is quite 
alarming regarding climate, natural resources, 
and human resources [1]. The concern in terms 
of natural resources is that exploitation does 
not pay attention to the capacity and carrying 
capacity of the environment, so the 
environmental quality tends to decline [2]. 
Furthermore, the increase in the earth's 
temperature has resulted in the issue of global 
warming due to human activities, which tend to 
be less environmentally friendly.  

One of the solutions made by humans to 
reduce the impact of global warming is to apply 
the concept of sustainable development [3]. 
The concept of sustainable development 
agreed upon by the United Nations 
Organization (UNO) is Environmentally 
Sustainable Development (ESD). ESD is 

developed to meet the needs of the present 
without forgetting the needs of future 
generations [4]. One of the derivatives of the 
ESD is the Indonesian construction document 
2030.  

The Indonesian Construction 2030 
document states that Indonesian construction 
must be oriented to be a pioneer in improving 
and improving environmental quality. One of the 
agendas for promoting sustainable construction 
is to save materials and reduce waste (waste 
materials) [5]. The philosophy of reducing waste 
is how to give a second life breath to waste for 
the long term, so it has useful value. This 
means that sustainable construction revives the 
remains of products that are no longer used 
(waste) into something that can still be used 
again. Thus, the product will not die or lose its 
quality but is given the opportunity through the 
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second innovation in life design philosophy for 
future product generations.  

On the other hand, concrete has high 
compressive strength, can be formed as 
needed, is easy to maintain, and is useful for 
light and heavy construction. However, 
concrete has weaknesses such as small 
concrete tensile strength, so the concrete is 
brittle and can cause sudden failure. Therefore, 
concrete requires special treatment with added 
materials. Applying added material to the 
concrete mix is intended to slow down the 
binding time, accelerate hardening, increase 
the dilution of the mixture, increase ductility, 
reduce hardening cracks, reduce hydration 
heat, increase tightness, and increase durability 
[6]. One of the added materials used in 
concrete is fiber. Fiber concrete consists of 
hydraulic cement, water, fine aggregate, coarse 
aggregate, and fiber (fiber, steel, plastic, glass, 
and natural fibers). The addition of fibers to 
concrete is intended as follows: (1) To improve 
the low tensile strength properties of concrete 
[7]; (2) To increase the ductility of concrete [8]; 
(3) Can improve the properties of concrete [9]; 
(4) So that the modulus of elasticity of concrete 
is higher [10]. 

The theories that support the addition of 
fibers to concrete can improve the properties of 
concrete as follows. First is the spacing concept 
theory states that the distance of the fibers that 
are close together will make the concrete not 
crack. The second is theory of the composite 
material concept assumption which states that 
the constituent materials of the concrete are 
perfectly attached to the tensile and flexural 
strength of the concrete. Fiber concrete mixers 
need to pay attention to the traceability of the 
concrete mix and fiber mixing techniques [11]. 
The addition of fibers to concrete that 
researchers with good test results often 
examine is natural fibers and synthetic fibers. 
Natural fibers have advantages such as being 
economical, readily available, renewable, and 
harmless. Synthesis fiber is relatively inferior 
because of its high cost, non-renewable, and 
possibly dangerous [12]. Concrete fibers that 
are focused on in this study are natural fibers 
that come from growing vegetation. 

Like bamboo fiber was added to 
concrete. The addition of bamboo fiber to the 
concrete only slightly increased the 
compressive strength by 9.9%, the tensile 
strength significantly by 30.5%, and the best 
bamboo fibre size was 20 mm. The use of 
coconut fibers in concrete also produces good 
mechanical properties of concrete. Adding 
coconut fibre increases concrete mechanical 

properties such as the compressive test, tensile 
strength test, modulus of elasticity, and 
permeability testing of concrete standards. The 
use of pineapple fiber in concrete is also very 
good. Adding pineapple fibers to concrete can 
increase strength and tensile strength in 
concrete so that it can be applied to thin 
structural elements so that they are not easily 
cracked due to impact [13]. Ori bamboo has 
also been added to concrete. Adding bamboo 
ori fibers to the concrete mixture by 2% by 
weight of cement can increase the compressive 
strength and tensile strength of concrete [14]. 
Apart from bamboo fiber, resin fiber has also 
been added to concrete. The addition of resam 
fiber to concrete as much as 0.5%, 1%, 1.5%, 
and 2% can increase the compressive strength 
and tensile strength of concrete [15]. 

Likewise, with the pandanus shoulder 
blades fiber, the addition of pandanus shoulder 
blades to the concrete provides a lower tensile 
strength value than normal concrete. The 
percentage of the decrease in the value of the 
lowest and highest split tensile strength was 
9.687% (variation 0.25%) and 25.718% 
(variation 1%) [16]. Apart from the above fibers, 
bagasse fiber can be used as a substitute for 
coarse aggregate in concrete. The effect of 
substitution of coarse aggregate with bagasse 
fiber on the compressive strength and flexural 
strength of concrete K 350, the following 
conclusions are obtained: the compressive 
strength value obtained is by the planning 
concrete of K 350 of 31.1 MPa. The maximum 
flexural strength results were obtained in 
concrete with a variation of 1% bagasse fiber of 
4.88 MPa. The maximum porosity results 
obtained in normal concrete were 6.7% and the 
maximum density results were obtained in 
normal concrete and concrete with a variation 
of 0.5% bagasse fiber of 2.26 g/cm3 [17]. 

In areas where oil palms are available, 
palm fiber can also be used as an added 
material for concrete. The effect of adding palm 
fiber in the mixture on each fiber percentage 
verification (5%, 10%, 15%) cannot increase 
the compressive strength of concrete. The 
addition of palm fiber in the mixture can slow 
the collapse time of the concrete and the 
largest increase occurred in the addition of 15% 
of the fiber by weight of cement volume, which 
is 123.25% of the normal time [18]. In palm-
producing areas, palm waste can also be used 
as an added material for concrete. Alkali 
treatment on palm dregs can increase the 
compressive strength of fiber concrete by up to 
50% compared to fiber concrete without 
alkaline treatment. In other research, palm fiber 
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can be optimized as a natural fiber that can be 
used in addition to making concrete bricks 
because it will affect the flexibility properties of 
the clever concrete bricks [19]. In adding fibers 
to concrete, the average addition of fibers with 
a length of 3 cm can affect the tensile strength 
value. The addition of fibers can cause the 
tensile strength to increase if it is in a small 
percentage. The addition of palm fibers did not 
find optimum tensile strength data from 
variations in the addition of 3% -10% of the 
fibers [20]. 

In other studies on fibers with different 
variations, it was found that the greatest 
compressive strength was 0.75% alkaline 
treatment fiber palm fiber concrete, while the 
largest split tensile strength was fiber fibers 
concrete with 1.25% alkaline treatment [21]. Of 
the various natural fibers above, banana fiber 
can also be used in concrete mixes. The 
addition of banana fiber can reduce the 
compressive strength of concrete but increase 
the ability of concrete to withstand cracks [22]. 
Besides banana fiber, water hyacinth can also 
be used as an added material for concrete. 
Adding water hyacinth fiber to the concrete 
mixture can reduce the compressive strength. 
The concrete compressive strength test results 
with the addition of water hyacinth fibers were 
0% (normal), 4%, 6%, and 8% [23]. 

In the addition of rattan fibers to concrete, 
it was found that the more rattan fibers the split 
tensile strength and flexural strength of the 
concrete decreased compared to normal 
concrete [24]. Nowadays, sagu waste fiber has 
never been studied as an additive to concrete 
mixtures. In addition, the average addition of 
natural fibers from the grown vegetation results 
in a good physical test except for banana fiber, 
rattan fiber, water hyacinth fiber, palm fiber for 
certain treatment, and thorn shoulder pandanus 
fiber. Based on the 1982 PUBI, the brick 
absorption test can be calculated using the 
formula [25]. 

 
(1) 

Information 
A  : The weight of the brick after soaking (kg) 

B : Heavy brick before soaking (kg) 
F : The area of the submerged brick (cm) 

Pressure is the compressive force that 
acts on one unit of surface area that 
experiences the compressive force. The symbol 
for pressure is P. So if a force of P acts on a 
plane L (area), the amount of pressure is [26].  

 
(2) 

Information 
f1

c 
: Compressive strength of materials, units 

N/m2 or kg/cm2 

P : Maximum compressive load 
(compressive force), units (kg or N) 

L : Material area (m2) 

One of the innovations in building 
material design by utilizing waste is the brick 
wall material from the added material of sagu 
fiber waste. So far, the mindset of local people 
in Indonesia is that the name for installing walls 
is only wooden planks, red bricks, concrete 
bricks, and light bricks. Besides that, there are 
no more walls. The four wall mounting materials 
have each of the following weaknesses: (1) The 
wooden planks are easily rotten, so they are not 
efficient; (2) Red brick requires burning in the 
manufacturing process, so it is not effective; (3) 
Concrete bricks explore sand material 
excessively so that it is unsustainable and; (4) 
Hebel has a high price. Thus, an innovative and 
effective wall mount is needed. 

Sagu (sinonggi/limestone) is a typical 
food of the Tolaki ethnic group and sagu 
(metroxylon sagu rottb.) is an endemic plant in 
Southeast Sulawesi Province. Sagu is obtained 
from the stems of sagu plants which are 
skinned and forged with a wooden axe so that 
they are crushed and formed fibers.  

The fibers are mixed with water and 
squeezed like sagu milk. This sagu milk is 
allowed to stand for a few days and will become 
sagu. Sagu waste in the form of fiber is 
disposed of as waste. So far, sagu waste in the 
form of fiber has not been optimally utilized. 
Sagu fiber waste is only left to mount and some 
are dumped into the river, so it is feared that it 
can pollute the environment. The mountain of 
sago waste can be seen in Figure 1.  

 

 
Figure 1. Sagu fiber waste is allowed to mount. 
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Through innovation in reducing waste in 
the principles of sustainable construction, sagu 
fiber will be used as an added material to 
manufacture concrete brick wall pairs. 
Therefore, this study aimed to test the 
compressive strength and water absorption 
capacity of sagu fiber concrete bricks with 
variations of 0%, 50%, 60%, and 70% sagu 
fiber under the sand. 
 
METHOD 
Work Tools 

The working tools for making concrete 
bricks are quite simple, efficient, and economical, 
except for a compression testing machine [27]. 
The concrete brick moulding tools made of sagu 
fiber added are a trowel, a broomstick, a mould, a 
fresh mixing compactor, a cement spoon, a 

bucket, an old newspaper base, and a 
compression testing machine. 

 
Working Materials 
Portland cement 

Type I is portland cement for general use, 
which does not require special requirements as 
required in other types [28]. The weight of 
cement is 50 kg/sack. 

 
Sand 

This research uses local sand types in 
Kendari City. This sand is often called Nambo 
sand. This sand was chosen because the type of 
sand is rather coarse (contains lots of gravel) and 
the economical price [29], so economical and 
appropriate concrete bricks can be achieved. 

 
Sagu Fiber Waste 

Sagu fiber waste is immersed in seawater 
for three days. This is intended to minimize the 
number of bacteria in sago fiber [30]. The 
composition of sago fiber used is 0%, 50%, 60%, 
and 70% by weight of Nambo sand. 
Water 

Concrete mixing water is as follows: (1) 
mixing water such as water for mixing and free 
water in the aggregates; (2) drinking water; (3) 
mixing water is like undrinkable water [31]. In this 
study, the water for mixing concrete came from 
drilled wells around the laboratory. 

 
Test Object  

In this study, four treatments were made. 
For each treatment, 10 test objects were made. 
The specimens were made with a size of 20 x 10 
x 5 cm. An example of a sago fiber brick image 
can be seen in Figure 2. The composition of the 
working materials on the test object. The sample 
composition can be seen in Table 1.  

 

Figure 2. Sagu fiber concrete brick sample (a) 

0%, (b) 50%, (c) 60%, and (d) 70% 
 

Table 1. The composition of the working 
materials on the test object 

Code 

(%) 

Waste 
sagu 

fiber 
(kg) 

Sand 

(kg) 

Cement 

(kg) 

Cement 

Water 

Factor 

Number 

of 

samples 

0 0 28  12  0.4 5 5 

50 2 28  12  0.4 5 5 

60 2.2 25.2  12  0.4 5 5 

70 2.4 22.4  12  0.4 5 5 

 
Research Implementation 

This research was conducted on Thursday, 
September 12, 2021, at the Material Testing and 
Construction Laboratory, Civil Engineering 
Department, Engineering Faculty, Halu Oleo 
University. In Figure 3, the implementation of the 
research was carried out in the following stages: 
The first stage is the preparation of work 
materials; The second stage includes the code 
for the composition of the object of test object; 
The third stage is mixing; The fourth stage is the 
object maintenance test; The fifth stage is testing 
of test objects; The sixth stage is data analysis; 
The seventh stage includes conclusions and 
recommendations. 
 
Data analysis  

The data collection technique was 
performed in the laboratory. The test includes 
compressive strength and water absorption. In 
Table 2, the gross compressive strength is the 
overall compressive load when the specimen 
breaks, divided by the actual size of the brick 
including the area of the hole, and the hollow 
edge. While the maximum average water 
absorption is the difference between weighing in 
a wet state and a dry state. The amount of water 
absorption must be calculated based on the 
percent by weight of dry specimens [32]. 

(b) 

 

(d) 

 

(c) 

 

(a) 
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Figure 3. Research flowchart. 

 
Table 2. Physical Requirements for Compressed 

Concrete Brick According to SNI 3-0349-1989 

Nu
. 

Condition 
physics 

Unit 

Solid Concrete Brick 
Quality Level 

I II III IV 

1. Minimum 
average 
gross 
compressive 
strength 

(Kg/cm2) 100 70 40 25 

2. The gross 
compressive 
strength of 
each test 
object 

(Kg/cm2) 90 65 35 21 

3. Maximum 
average 
water 
absorption 

(%) 25 35 - - 

 

The results of laboratory tests on 
compressive strength and water absorption of 
sago fiber bricks were compared with SNI 3-

0349-1989, normal concrete (non-sago fiber), 
Ranomeeto local red brick, and Kendari local 
solid concrete brick. This is intended to obtain 
good quality sago fiber bricks. 
 
RESULTS AND DISCUSSION 
Compressive Strength of Sagu Fiber Concrete 
Brick 

The analysis of the average compressive 
strength of sagu fiber bricks from 50% sagu fiber: 
50% sand: and 12 kg cement obtained an 
average compressive strength value of 68 
kg/cm2. This value is included in the compressive 
strength of Quality III SNI 3-0349-1989 solid 
concrete brick (40 kg/cm2). This 50% sagu fiber 
concrete brick is higher than the average 
compressive strength of Kendari local perforated 
concrete brick of 19 kg/cm2 and normal concrete 
of 44 kg/cm2 but lower than the average 
compressive strength of Ranomeeto local red 
brick of 77 kg/cm2. 

The results of the analysis of the 
compressive strength of sagu fiber concrete 
bricks from 60% sagu fiber: 40% sand: and 12 kg 
cement obtained an average compressive 
strength value of 88 kg/cm2. This value is 
included in the compressive strength of Quality II 
SNI 3-0349-1989 solid concrete brick (70 
kg/cm2). This 60% sagu fiber concrete brick is 
higher than the average compressive strength of 
normal concrete of 44 kg/cm2, the average 
compressive strength of Kendari local perforated 
concrete bricks is 19 kg/cm2, and the average 
compressive strength of Ranomeeto's local red 
brick is 77 kg/cm2. 

The results of the analysis of the 
compressive strength of sagu fiber concrete 
bricks from 70% sagu fiber: 30% sand: and 12 kg 
cement obtained an average compressive 
strength value of 94.5 kg/cm2. This value is 
included in the compressive strength of Quality II 
SNI 3-0349-1989 solid concrete brick (70 
kg/cm2). This 70% sagu fiber concrete brick is 
higher than the average compressive strength of 
normal concrete of 44 kg/cm2, the average 
compressive strength of Kendari local perforated 
concrete bricks is 19 kg/cm2, and the average 
compressive strength of Ranomeeto's local red 
brick is 77 kg/cm2. 

 
Comparative Analysis of Compressive 
Strength Test Results of Sagu Fiber Concrete 
Brick 

The results of the compressive strength 
test showed a tendency to increase the addition 
of sagu fiber to concrete bricks from 50% (68 
kg/cm2), 60% (88 kg/cm2), and 70% (94.5 
kg/cm2) compared to normal concrete (44 
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kg/cm2). This increase occurs because the sagu 
fiber functions as a binder fiber that helps 
maintain the material so that it is not easily 
crushed when it receives a load (compression). 
In addition, when there is pressure, the fibers 
help the sand and cement (paste) to bind these 
materials and maintain the paste bond so that it 
is not easily separated so that the sagu fiber 
concrete brick has good compressive strength. 
The results of the comparison can be seen in 
Figure 4.  

 
Water Absorption Capacity of Sagu Fiber 
Concrete Brick 

The results of the water absorption test of 
sagu fiber concrete brick material from 50% sagu 
fiber: 50% sand: and 12 kg cement obtained an 
average value of 11.9%. This 50% sagu fiber 
brick is included in the water absorption quality I 
SNI 3-0349-1989 solid concrete brick category 
because it is below 25%. 50% sagu fiber 
concrete brick has a lower water absorption 
capacity than SNI 3-0349-1989 hollow concrete 
brick (Quality I) by 25% and the water absorption 
capacity of local red brick Ranomeeto by 21.4%. 

However, Kendari local perforated 
concrete blocks have a lower water absorption 
capacity of 8.1% and normal concrete water 
absorption of 9% compared to sagu fiber 
concrete bricks with a 50% composition of 
11.9%. 

The results of the water absorption test of 
sagu fiber concrete brick material from 60% sagu 
fiber: 40% sand: and 12 kg cement obtained an 
average value of 7.4%. Therefore, this 60% sagu 
fiber brick is included in the water absorption 
quality I SNI 3-0349-1989 solid concrete brick 
category because it is below 25%. 

 

 
Figure 4. Comparative analysis of the results of 
the compressive strength of sagu fiber concrete 

bricks. 
 

 
 

60% sagu fiber concrete brick has a lower 
water absorption capacity than the water 
absorption capacity of SNI 3-0349-1989 hollow 
concrete brick (Quality I) of 25%, the water 
absorption capacity of local red brick Ranomeeto 
is 21.4%, water absorption normal concrete is 
9%, and Kendari local perforated concrete block 
water absorption is 8.1%. 

The results of the water absorption test of 
sagu fiber concrete brick material from 70% sagu 
fiber: 30% sand: and 12 kg cement obtained an 
average value of 5.67%. This 70% sagu fiber 
brick is included in the water absorption quality I 
SNI 3-0349-1989 solid concrete brick category 
because it is below 25%. Sagu fiber concrete 
brick 70% has lower water absorption than SNI 3-
0349-1989 perforated concrete brick (Quality I) 
25%, normal concrete water absorption 9%, local 
red brick water absorption Ranomeeto by 21.4%, 
and the water absorption capacity of Kendari 
local perforated concrete blocks by 8.1%. 

 
Comparative Analysis of the Absorbability 
Test Results of Sagu Fiber Concrete Brick 

The results of the water absorption test 
showed a tendency to decrease the addition of 
sagu fiber to concrete bricks from 50% (11.9%), 
60% (7.4%), and 70% (5.7%). Sagu fiber 
concrete brick material with a composition of 50% 
sagu fiber: 50% sand is categorized as 
unbalanced (larger absorption) and sagu fiber 
concrete brick material with a composition of 70% 
sagu fiber: 30% sand is categorized as balanced 
(less absorption). The absorption is smaller 
because sagu fiber has the characteristics of 
palm fiber, smooth surface, has no pores, and is 
covered with cement. Possibility equivalent to 0% 
is in the composition of the addition of sagu fiber 
at intervals of 55% and the possibility at 90% the 
absorption is lower because of the large number 
of fibers. The results of the comparison can be 
seen in Figure 5. 
 

 
Figure 5. Comparative analysis of water 

absorption test results for sagu fiber bricks. 
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CONCLUSION 
Based on the test results in the research 

laboratory, it was concluded that a balanced 
composition to obtain good quality was found in 
70% sago fiber and 30% sand. Balanced quality 
is obtained after the sago fiber concrete brick is 
juxtaposed with the SNI for Physical 
Requirements for the Brick by SNI 3-0349-1989. 
The composition of 70% sago fiber and 30% 
sand can maintain the material is not easily 
crushed when receiving a load. But on the other 
hand, the composition of 70% sago fiber is 
concerned with the water-cement factor. The 
water-cement factor is feared to be able to 
corrode the concrete bricks because the sago 
fiber comes from the vegetation that is grown. 
This research can be continued by examining the 
water-cement factor on sago fiber concrete 
bricks. 
 
REFERENCES 
[1] M. Abdollahbeigi, “Non-Climatic Factors 

Causing Climate Change,” Journal of 
Chemical Reviews, vol. 2, no. 4, pp. 292-
308, 2020, doi: 10.22034/jcr.2020.249615. 
1087 

[2]  L. Peng et al., “Focus On Economy Or 
Ecology? A three Dimensional Trade‐Off 
Based Onecological Carrying Capacity In 
Southwest China,” Earth’s Future, vol. 5, pp. 
196-213, 2017, doi: 10.1111/nrm.12201 

[3]  A. Kumar, et al., “Effects of Water Deficit 
Stress On Agronomic And Physiological 
Responses Of Rice And Greenhouse Gas 
Emission From Rice Soil Under Elevated 
Atmospheric CO2,” Science of the Total 
Environment, vol. 650, pp. 2032-2050, 2019, 
doi: 10.1016/j.scitotenv.2018.09.332 

[4]  B. Giesenbauer and G. Müller-Christ, 
“University 4.0: Promoting the 
Transformation of Higher Education 
Institutions toward Sustainable 
Development.” Sustainability 2020, vol, 12, 
no. 3371, pp. 1-27, 2020, doi: 10.3390/ 
su12083371 

[5]  R. L. Lubis, A. Ghina. “Are They Progressing 
Towards The Sustainable Development 
Goals (SDGs) 2030? Case Study of “Green 
Leaders Ecocamp” and “Tel-U Eco Heroes” 
in Bandung City,” Indonesia Academic 
Journal of Science, vol. 10, no. 01, pp. 9-52, 
2020. 

[6]  G. M. Sabnis, Green Building With Concrete 
Sustainable Design and Construction, 
Second Edition, CRC Press: New York, 
2016. 

[7]  M. Acikgenc, M. Ulas, K. E. Alyamac, “Using 
An Artificial Neural Network To Predict Mix 

Compositions Of Steel Fiber-Reinforced 
Concrete,” Arabian Journal for Science and 
Engineering, vol. 40, no. 2, pp. 407-419, 
2015, doi: 10.1007/s13369-014-1549-x 

[8]  B. Salazar, P. Aghdasi, I. D. Williams, C. P. 
Ostertag, H. K. Taylor, “Polymer Lattice-
Reinforcement For Enhancing Ductility Of 
Concrete,” Materials & Design, vol. 196, no. 
1091842, pp. 1-9, 2020, doi: 10.1016/ 
j.matdes.2020.109184 

[9]  H. Zhong, M. Zhang. “Experimental Study 
On Engineering Properties Of Concrete 
Reinforced With Hybrid Recycled Tyre Steel 
And Polypropylene Fibres.” Journal of 
Cleaner Production, vol. 259, no. 120914, 
pp. 1-15, 2020. 

[10] T. Han, A. Siddique, K. Khayat, J. Huang, A. 
Kumar. “An Ensemble Machine Learning 
Approach For Prediction And Optimization 
Of Modulus Of Elasticity Of Recycled 
Aggregate Concrete,” Construction and 
Building Materials, vol. 244, no. 118271, pp. 
1-11, 2020, doi: 10.1016/j.conbuildmat. 
2020.118271 

[11]  M. G. Alberti, A. Enfedaque, J. C. Gálvez, “A 
Review On The Assessment And Prediction 
Of The Orientation And Distribution Of 
Fibres For Concrete,” Composites Part B: 
Engineering, vol. 151, pp. 274-290, 2018, 
doi: 10.1016/j.compositesb.2018.05.040 

[12] G. Silva, S. Kim, B. Bertolotti, J. Nakamatsu, 
R. Aguilar, “Optimization Of A Reinforced 
Geopolymer Composite Using Natural 
Fibers And Construction Wastes,” 
Construction and Building Materials, vol. 
258, no. 119697, pp. 1-12, 2020, doi: 
10.1016/j.conbuildmat.2020.119697 

[13] D. P. Pereira, D. Waldmann. “Optimisation 
Of The Mechanical Properties Of 
Miscanthus Lightweight Concrete,” 
Construction and Building Materials, vol. 
258, no, 119643, pp. 1-14, 2020, doi: 
10.1016/j.conbuildmat.2020.119643 

[14] Y. Ban, W. Zhi, M. Fei, W. Liu, D. Yu, T. Fu, 
Renhui, “Preparation and Performance of 
Cement Mortar Reinforced by Modified 
Bamboo Fibers,” Polymers, vol. 12, no. 11, 
pp. 1-14, 2020, doi: 10.3390/ 
polym12112650 

[15] G. Vasudevan, “Performance Using Bamboo 
Fiber Ash Concrete as Admixture Adding 
Superplasticizer,” IOP Conf. Series: 
Materials Science and Engineering,” vol. 
216, no. 012017, pp. 1-5, 2017, doi: 
10.1088/1757-899X/216/1/012017 

[16] B. Johan, D. Ratnawati,  S. Purnomo, 

“Constructive Learning Through 
Experiments Utilization Of Pandan Leaf 



SINERGI Vol. 27, No. 1, February 2023: 7-14 

 

14 M. Z. Umar, The performance of sagu fiber concrete bricks 

 

Fiber As A Strengthening Of Composite 
Material,” Journal of Physics: Conference 
Series, vol. 1456, no. 012054, pp. 1-9, 2019, 
doi: 10.1088/1742-6596/1456/1/012054 

[17] P. G. Quedoua, E. Wirquinb, C. Bokhoree, 
“Case Study Sustainable Concrete: Potency 
Of Sugarcane Bagasse Ash As A 
Cementitious Material In The Construction 
Industry,” Case Studies in Construction 
Materials, vol. 14, no. e00545, pp. 1-18, 
2021, doi: 10.1016/j.cscm.2021.e00545 

[18] H. Prayuda, M. D. Cahyati, F. Monika, 
“‘Fresh Properties Characteristics and 
Compressive Strength of Fiber Self-
Compacting Concrete Incorporated with 
Rice Husk Ash and Wire Steel Fiber,” 
International Journal Of Sustainable 
Construction Engineering And Technology, 
vol. 11, no. 1, pp. 290-299, 2020. 

[19] H. Asrah, A. K. Mirasa, Md. A. Mannan, “The 
Performance of Ultrafine Palm Oil Fuel Ash 
in Suppressing the Alkali-Silica Reaction in 
Mortar Bar,” International Journal of 
Engineering and Applied Sciences (IJEAS), 
vol. 2, no. 9, pp. 60-66, 2015. 

[20] A. Asrial, A. S. Leksono, S. Indriyani, 
“Palmyra Fiber as Additional Materials on 
Solid Concrete Brick of Aggregate,” 
Mediterranean Journal of Social Sciences, 
vol. 8, no. 1, pp. 410-418, 2017. 

[21] B. Taallah, A. Guettala. “The Mechanical 
And Physical Properties Of Compressed 
Earth Block Stabilized With Lime And Filled 
With Untreated And Alkali-Treated Date 
Palm Fibers,” Construction and Building 
Materials, vol. 104, pp. 52-62, 2016, doi: 
10.1016/j.conbuildmat.2015.12.007 

[22] B. A. Akinyemi, C. Dai. 2020. “Development 
Of Banana Fibers And Wood Bottom Ash 
Modified Cement Mortars,” Construction and 
Building Materials, vol. 241, no. 118041, pp. 
1-9, 2020, doi: 10.1016/j.conbuildmat.2020. 
118041 

[23] A. Salas-Ruiz, M. dM. Barbero-Barrera, T. 
Ruiz-Téllez. “Microstructural and Thermo-
Physical Characterization of a Water 
Hyacinth Petiole for Thermal Insulation 

Particle Board Manufacture,” Materials, vol. 
12, no. 560, pp. 1-16, 2019, doi: 
10.3390/ma12040560 

[24] Syaiful, “Analysis On The Addition Of Fiber 
The Strong Bending Mixed Concrete,” 
ARPN Journal of Engineering and Applied 
Sciences, vol. 15, no. 6, pp. 724-729, 2020. 

[25] A. P. Wibowo, “Water Absorption Of 
Styrofoam Concrete,” ARPN Journal of 
Engineering and Applied Sciences, vol. 12, 
no. 16, pp. 4782-4785, 2017. 

[26] G. Cultrone, I. Aurrekoetxea, C. Casado, A. 
Arizzi, “Sawdust Recycling In The 
Production Of Lightweight Bricks: How The 
Amount Of Additive And The Firing 
Temperature Influence The Physical 
Properties Of The Bricks,” Construction and 
Building Materials, vol. 235, no. 117436, pp. 
1-13, 2020, doi: 0.1016/j.conbuildmat.2019. 
117436 

[27] M. Z. Umar and H. Rianty, “Perbandingan 
Antara Batako Beton Mekanik dan Manual,” 
SINERGI, vol. 21, no.2, pp. 122-128, 2017, 
doi: 10.22441/sinergi.2017.2.007 

[28] National Standardization Agency. SNI 15-
2049-2004. Portland cement. Jakarta: NSA, 
2004. 

[29] M. Z. Umar, “Local Wisdom of Builders on 
The Quality of Making Concrete in Kendari 
City Southeast Sulawesi Province,” Local 
Wisdom, vol. 13, no. 2, pp. 152-164, 2021.  

[30] M. Z. Umar, A. Faslih, M. Umar, “Usage 
Period of Nipah Leaves Nypa Fructicans 
with Salt Water Treatment as Roofing 
Material,” 3rd i-TREC/E3S Web of 
Conferences, vol. 67, no. 04001, pp. 1-3, 
2018, doi: 10.1051/e3sconf/20186704001 

[31] National Standardization Agency, 
Specification of Mixing Water Used in the 
Production of Hydraulic Cement Concrete 
(ASTM C1602–06, IDT). Jakarta: NSA, 
2013. 

[32] National Standardization Agency. SNI 03-
0349-1989 Concrete Brick for Wall Pairs. 
NSA, 1989. 

 

 


