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Abstract: This study aims to determine the unconfined compressive strength 
of recycled materials based on variations in cement content of 1%, 3%, and 
5%, as well as the percentage of emulsified asphalt. This study is urgently 
needed because the massive development of road infrastructure drives an 
increase in the need for road materials. Utilization of recycled waste from 
existing asphalt layers and foundation layers is an alternative sustainable and 
environmentally friendly material. Reusing this material is more efficient if 
the road damage has not reached the structural stage. Testing in the study 
was conducted experimentally at the Road Materials Center Laboratory, 
Bandung, using materials from existing asphalt layers and foundations. 
Testing includes physical analysis of the material, compaction to determine 
the optimum water content and maximum dry density, and unconfined 
compressive strength. The results showed that the unconfined compressive 
strength with cement content of 1%, 3%, and 5% were 0.70 MPa, 1.70 MPa, 
and 2.09 MPa, respectively, with primary displacement values of 20 mm, 25.8 
mm, and 24.7 mm. Meanwhile, the residual strength value decreased with 
increasing cement content, namely 76.3%, 66.3%, and 64.3%. 
 
Keywords: Asphalt material; Foundation layer; Primary displacement; 
Recycling  

  

Introduction  
 

Road preservation is a very important activity in 

maintaining and preserving road conditions so that they 
can function optimally (Widyantari et al., 2018; 
Lombogia et al., 2024; Rohana et al., 2021). According to 
the Regulation of the Minister of Public Works and 
Public Housing Number 5 of 2023, road preservation 
includes several actions, namely routine maintenance, 
periodic maintenance, rehabilitation, and 
reconstruction. These activities aim to prevent further 
damage and ensure that the road can operate efficiently 
according to its planned life. 

Road reconstruction is an activity to improve the 
structure of a road which aims to increase the capacity 
of sections of the road which are in a state of severe 

damage (Modifa et al., 2023). Reconstruction work 
includes repairing the entire structure, increasing the 
strength of the structure, regraveling, embankment 
excavation work, preparing the base soil, pavement 
structure work, repairing or creating drainage and 
marking (Putra et al., 2022). 

Road reconstruction in Indonesia often faces 
challenges related to the limited availability of new 
materials. Therefore, the use of recycled materials is 
becoming an increasingly important solution in road 
construction activities. The use of recycled materials, 
such as recycled aggregates and recycled asphalt, not 
only helps reduce construction waste, but also saves 
dwindling natural resources (Himmati et al., 2023). 
Widayat et al. (2009) explained that several recycling 
technologies in Indonesia have been implemented, 
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including cold mix recycling of asphalt mixtures with 
liquid asphalt and recycling by heating the asphalt 
surface layer directly in the field (in place), cement 
treated recycling base (CTRB), recycling by foamed 
bitumen (RFB), Hot mix recycling Asphalt (HMRA) 
(Sjahdanulirwan, 2009). 

Budiarnaya et al. (2022) conducted a study using 
the CTRB recycling system as a foundation layer. The 
results showed that the cement content that met the UCS 
requirements was 5% with an average compressive 
strength of 29.48 MPa. This technology can save 45% to 
60% in aggregate usage in new asphalt (Budiarnaya et 
al., 2022). According to Azheri (2021) in his research, the 
results of the study on the compressive strength of CTRB 
with various cement materials showed that the mixture 

of 30% RAP + 70% base A was 45.5 kg/cm², 58.5 kg/cm² 
and 45.5 kg/cm² with an average compressive strength 
of 49.78 kg/cm² at the age of the sample, the curing was 
carried out for 7 days. The increase in the compressive 
strength value of CTRB along with the increase in 
cement usage (Azheri, 2021). 

Waani et al. (2014) conducted a study on the 
Evaluation of Mechanical Properties of CTRB Mixtures 

Partially Substituted with Natural Pozzolan (Tras). The 
results of the Compressive Strength test showed that in 
the CTRB mixture containing 40% RAP, the cement 
content that produced a strength of ≥ 35 kg/cm² was ≥ 
4%, while in the mixture containing 60% RAP, the 
effective cement content that produced a strength of ≥ 35 
Kg/cm² was 6%(Waani et al., 2014). Tran et al. (2017) 
conducted a study to determine the effect of RAP and 
RAS (recycled asphalt shingles) through testing and 
laboratory experiments. The results showed that 
recycled materials can be used in a mixture of 40% RAP 
and 25% RAS and 5% RAS to achieve the same 
construction quality, laboratory performance, and initial 
field performance as the control mixture of 30% RAP 
(Tran et al., 2017; Masri et al., 2000). 

Innovations in the use of recycled materials 
stabilized with additives are increasingly being carried 
out in order to obtain and improve the performance of 
recycled materials (Pahrijal, 2023). This process not only 
helps reduce waste, but also often increases the strength 
and durability of the recycled material. Additives such 
as polymers, chemical stabilizers, or additional binders 
can improve the quality of the recycled material so that 
it is more suitable for use in road and bridge 
construction. 

Yao et al. (2022) conducted a study by adding 
cement and a little metakaolin as a stabilizing agent for 
recycled foundation layer materials. The results of the 
study showed that the unconfined compressive strength 
of the recycled aggregate mixture stabilized with cement 
can be significantly increased when the metakaolin 
dosage ranges from 1% to 3%. The addition of a little 

metakaolin can reduce the optimum water content of the 
recycled foundation aggregate mixture and increase the 
maximum dry density (Yao et al., 2022). 

The addition of cement content to recycled 
materials can increase the Unconfined Compressive 
Strength (UDS) value so that it meets the requirements 
for the top foundation layer (base) applicable in 
Indonesia. The data and standards used in this study are 
as follows. 

 
Table 1.Mixed Aggregate Gradation Requirements 
Sieve Size (mm) Passing Mass Percentage (%) 

50.00 mm 100 
37.50 mm 95 - 100 
19.00 mm 50 - 100 
2.36 mm 20 - 60 
0.07 mm 0 - 15 

 
Asphalt emulsion used in this study is asphalt 

emulsion CSS-1h with specifications as contained in 
Table 2. 
 
Table 2. Emulsified Asphalt Specifications 

Inspection Unit 
CSS-1h 

Min Max 

I. Test of Emulsion 

Viscosity, saybolt 
furol (25oC) 

Second 20 
Viscosity, saybolt 

furol (25oC) 
24 hour storage 
stability 

% - 
24 hour storage 

stability 
Sieve test % - Sieve test 
Distillation residue % 57 Distillation residue 
Cement mixing test % ‐ Cement mixing test 
II. Residue test from distillation 
Penetration 25oC, 100 
grams, 5 seconds 

0.1 mm 40 
Penetration 25oC, 100 

grams, 5 seconds 
Ductility at 25oC, 
cm/min 

cm 40 
Ductility at 25oC, 

cm/min 
Solubility 
inTrichloroethylene 

% 97.5 
Solubility 

inTrichloroethylene 

 
Calculate the percentage of existing asphalt layer 

using the following formula: 
 

𝑑 =  
𝐻1×𝑎

𝐻1×𝑎 +𝐻2×𝑏
× 100(%)          (3) 

 
Information: 
d : Percentage of existing asphalt layer (%) 
H1 : The thickness of the existing asphalt layer recycled 

(cm) 
H2 : The thickness of the top foundation layer 
m1 : Wet weight of sample 
m2  : Dry weight of sample 
  

Calculate the required asphalt emulsion content 
based on calculations using the equation: 
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𝑃 =  0,04 𝑎 +  0,07 𝑏 +  0,12 𝑐 −  0,013 𝑑  (2) 

 
Information: 
P : Percentage of emulsified asphalt to the total 

mixture (%) 
a : Percentage of aggregate retained on 2.36 mm 

sieve (%) 
b : Percentage of aggregate passing the 2.36 mm 

sieve but retained on 0.075 mm sieve (%) 
c : Percentage of aggregate passing the sieve 0.075 

mm (%) 
d : Percentage of asphalt mixture (%) 
 
The composition of the recycled material mixture is: 
 

𝐴𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑒 +  𝐶𝑒𝑚𝑒𝑛𝑡 +  𝐸𝑚𝑢𝑙𝑠𝑖𝑓𝑖𝑒𝑑 𝑎𝑠𝑝ℎ𝑎𝑙𝑡  =  100 (%) (3) 
 
Determining the weight of water to be added to obtain 
the target water content using the following formula: 

 

𝑊 = {(𝐴 + 𝐶 + 𝐸 ×
𝑅

100
) ×

𝑤

100
} − {(𝐸 × 1 −

𝑅

100
)}        (4) 

 
Information: 
W : Weight of water to be added (g) 
A : Aggregate volume (g) 
C : Volume of cement (g) 
E : Volume of asphalt emulsion (g) 
ω : Target water content (%) 
R : Emulsified asphalt concentration (%) 

The formula used to obtain water content and dry 
density is as follows: 

 

𝑊𝑎𝑡𝑒𝑟 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 =
𝑊1−𝑊2

𝑊2
× 100 (%)  (5) 

 
Information: 
W1 : Wet weight of sample (g) 
W2 : Dry weight of sample (g) 
 

𝐷𝑟𝑦 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑚2

ℎ×𝐴
 (g/𝑐𝑚3)  (6) 

Information: 
h : Sample thickness (cm) 
m2 : Dry weight of sample (g) 
A : Mold base area (cm2) 

This study aims to obtain the Unconfined 
Compressive Strength value based on cement content of 
1%, 3%, and 5% and the percentage of asphalt emulsion 
from the results of sieve analysis tests of recycled 
materials. Based on previous studies, this study 
emphasizes the use of a combination of cement and 
asphalt emulsion as a stabilizing agent in recycled 
materials in road reconstruction, with a focus on the 
effect of variations in cement content (1%, 3%, 5%) and 
asphalt emulsion on Unconfined Compressive Strength. 

Although several studies have examined the use of 
recycled materials and additives, this study offers a new 
approach by testing a specific combination of cement 
and asphalt emulsion, and measuring its direct effect on 
the strength and density of recycled materials. 

This research is very important to do, for the 
following reasons: First, Saving New Materials: The 
availability of new materials for road reconstruction in 
Indonesia is increasingly limited. By utilizing recycled 
materials stabilized by cement and asphalt emulsion, 
this research can help reduce dependence on new 
materials, while maintaining the sustainability of 
natural resources. Second, Reducing Construction 
Waste: Utilizing recycled materials helps reduce 
construction waste that has the potential to pollute the 

environment. This is in line with global trends in the 
construction industry that encourage environmentally 
friendly approaches and better waste management. 
Third, Improving Material Performance: Previous 
research has shown that stabilizing recycled materials 
with cement or other additives can increase the strength 
and durability of the material. This research adds new 
insights into how the combination of cement and asphalt 

emulsion can optimize the performance of recycled 
materials, making them more efficient and durable for 
road reconstruction. Fourth, Solutions for Sustainable 
Infrastructure: Sustainable road infrastructure is one of 
the main priorities in Indonesia. This research makes an 
important contribution by developing innovative 
solutions that not only save costs but also improve road 
quality through recycling technology. 
 

Method 
 

This research was conducted experimentally 
(Sugiyono, 2018; Ardiawan, 2022) in the laboratory of 
the Road Materials Center, Directorate of Road and 
Bridge Engineering Development, Bandung. The 
samples used for this study were obtained from roads in 
the Road and Bridge Engineering Development 
environment. The samples taken were 100% recycled 
materials in the form of existing asphalt layers and 
existing upper foundation layers. The number of 
samples used was in the ratio of 30 kg for the asphalt 
surface layer and 70 kg for the foundation layer. Sample 
excavation using a test pit by making a hole according to 
the condition of the road section at the test location with 
the depth determined by the actual in the field. 

Laboratory tests conducted in this study include 
sieve analysis tests, water content tests, marshall 
compaction tests to obtain optimum water content and 
maximum dry unit weight, and compressive strength 
tests. The equipment used is a sieve, a marshall 
compactor, a free compressive strength tester, a marshall 
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mold, a sample pusher (extruder) and so on. The 
research steps can be seen in Figure 1. 

 

Start

Problem 
identification

Literature review

Field sampling

Laboratory testing

End

Data Processing 
1. Unconfined compressive 

strength  
2. Priminary displacement

3. Residual streght

 
Figure 1. Research Flow Chart 

 
Before the aggregate sieve analysis test is carried 

out, the samples are separated based on the size of the 
aggregate gradation, the aggregate size is grouped into 
5 groups.Existing asphalt that is large in size with a 
hammer to get a size between 1.5 inches to 2 inches,The 
sample sieve analysis test procedure is carried out in 
accordance with SNI ASTM C 136-2012 (Indonesian 
National Standard, 2012). 

Next, a combination of aggregate gradation is 
carried out with the percentage of the existing asphalt 
layer and the existing upper foundation layer.Testing of 
optimum water content and maximum density is done 
by the following steps: First, classify the aggregate by 
weighing the aggregate based on the calculated mixing 
ratio. The test specimen consists of aggregate compacted 
by adding additives (cement and asphalt emulsion) to 
the mold marshall.Mix the aggregate and cement dryly, 
usually 2.5% of the middle value (1- 5%) is used, then 
add water and stir. After that, mix the asphalt emulsion 
into the mixture and stir again. Get five variations of 
water content by changing the value that refers to the 
optimum water content, then make test objects with 
water content of 2.0%; 4.0%; 6.0%; 8.0%; and 10.0%). 
Second, uTo obtain the water content and dry density of 
each test object, testing was carried out in accordance 
with the SNI 1971:2011 test procedure (Indonesian 
National Standard, 2011). 

Calculate the optimum water content obtained 
from the relationship curve between water content and 
dry density as shown in Figure 2. 
 

 
Figure 2. Relationship curve between water content and 

maximum dry density 

 
The next stage is the compressive strength test of 

the free compressive strength test specimens made in 3 
variations of cement content, namely 1.0%, 3.0% and 
5.0%. Each variation is made of 3 test specimens, so that 
the total compressive strength test specimensfree is 9 test 
objects. Testing is carried out until the test object shows 
twice the primary displacement value. This value can be 
used to determine the free compressive strength value, 
primary displacement, and residual strength 
percentage. 

 

 
Figure 3. Unconfined compressive strength test graph 

 
The next stage is a thickness test to determine the 

volume of each test object and then calculate the dry 
density value. The last stage is to determine the 
optimum cement content. The optimum cement content 
is determined based on the middle value in the tolerance 
range of cement content values that meet the standards 
for Free Compressive Strength (KTB), Primary 
Displacement, Residual Strength (Pranata & 
Setiyaningsih, 2024). Unconfined compressive strength 
(UCS) is the strength of the material against pressure 
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without a limiter. The higher the UCS value, the better 
the stability of the material. Primary Displacement is the 
main displacement of the material during testing which 
indicates the material's ability to withstand deformation. 
While residual strength is the remaining strength that 
indicates the material's ability to maintain its strength 
after receiving a certain load or pressure. The optimum 
cement content is determined based on the middle value 
in the tolerance range of the test results that meet the 
three standards above. This range is obtained by testing 
various cement content and then selecting the most 
appropriate value to achieve optimal performance. 

Overall, this testing stage involves several 
systematic steps to determine the quality of recycled 
materials stabilized with cement and asphalt emulsion. 

The first stage is thickness testing to determine volume. 
In this initial stage, the thickness of the test object is 
measured to calculate the volume accurately. This 
thickness measurement is very important because 
volume is a key variable in calculating the dry density of 
the material. Volume is obtained by measuring the 
dimensions of the test object using a precision 
measuring instrument. 

The second stage of calculating dry density. At this 
stage after the volume of the test object is determined, 
the next step is to calculate the dry density value. Dry 
density is calculated by dividing the dry weight of the 
test object by the volume previously obtained. Dry 
density is an important indicator to determine how 
dense and strong the material is after the compaction 
and drying process. 

The third stage is determining the optimum cement 
content. In this final stage, testing is carried out to 
determine the optimum cement content. The optimum 
cement content is the amount of cement that provides 
the best performance on recycled materials. This content 
is determined by conducting several tests for various 
cement content and selecting the content that meets 
three main criteria: 

 

Results and Discussion 
 
Sieve Analysis Testing 

Testing was carried out on recycled aggregates, 
Sieve analysis test samples of 5-7 kgquartering 
methodor sample splitter (Olusola, 2016; Campos-M & 
Campos-C, 2017) then the aggregate sieve analysis test 
was carried out. The sieve analysis test was carried out 
to determine the gradation of the recycled sample. 
Samplecrushed using a hammer until the size is between 
1.5 inches to 2 inches. The results of the sieve analysis 
test are shown in Figure 4. 

 Sieve analysis testing using sieves measuring 53 
mm, 37.5 mm, 31.5 mm, 26.5 mm, 19 mm, 13.2 mm, 4.75 
mm, 2.36 mm, 0.075 mm. To meet the maximum grain 

size of 2 inches, the material retained on sieve No.26.5 
was discarded. The graph of the results of the sieve 
analysis test is shown in Figure 5. 
 

 
Figure 4. Sieve Analysis test results 

  

 
Figure 5. Aggregate gradation test results 

 
Based on the results of the recycled aggregate 

gradation analysis test, the percentage of those passing 
the sieve was within the upper and lower limits so that 
the aggregate could be used. 
 
Emulsion Asphalt Content 

The percentage value of the existing asphalt layer is 
used to determine the content of emulsified asphalt used 
in making test specimen samples for optimum water 
content testing (Wirahaji, 2012; Maizuar et al., 2023). The 
optimal asphalt emulsion content of the recycled base 
layer is calculated using the following equation: 
Thickness of existing asphalt layer: D1 = 6.0 cm 
Design thickness of foundation layer D = 20.0 cm 

Density of existing asphalt layer = 2.4 g/cm3 
Density of existing base course 
B = 2.1 g/cm3 

The calculation of the percentage of the existing 
asphalt layer (d) is as follows. 
 

 53 100.0 100.0 100

 37.5 100.0 100.0  95 - 100

 31.5 100.0 95.1 -

 26.5 93.4 100.0 87.3 100.0 -

 19 78.5 84.1 74.0 84.8  50 - 100

 13.2 69.5 74.5 63.1 72.3 -

  4.75 47.8 51.2 40.3 46.2 -

  2.36 31.3 33.5 25.9 29.7 20 - 60

  0.075 1.9 2.0 1.3 1.5   0 - 15

Sieve 

size 

(mm)

Grading of 

existing base 

course aggregate

Desirable 

grading

75.0

65.0

50.0

25.0

15.0

0.0
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𝑑 =
𝐷1 × 𝑎

𝐷1 × 𝑎 + (𝐷 − 𝐷1) × 𝑏
× 100 

𝑑 =
6 × 2.4

6 × 2.4 + (20 − 6) × 2.1
× 100 

𝑑 = 32.9 % 

Optimal asphalt emulsion content: 

𝑃 = (0.04×a)+(0.07×b)+(0.12×c) − (0.013×d) 

𝑃 = (0.04 × 80.4)＋(0.07 × 18.6)＋ 

(0.1 × 1)－(0.013 × 32.9) 

𝑃 = 4.4 % 

Based on the calculation results, the optimal asphalt 
emulsion content value is 4.4%. 

 
Optimum Water Content 

Accuracy in measuring the mass of aggregate and 
water in the manufacture of cement concrete and asphalt 
concrete (especially cold mix asphalt concrete with 
emulsified asphalt) greatly affects the quality of the 
concrete produced (Kushartomo et al., 2020). However, 
often the aggregates available are in wet conditions, so it 
is necessary to make corrections to the aggregate mass 
and water so it is important to do water content testing. 
The results of the water content test can be seen in Table 
3. 

 
Table 3.Water Content Test Results 
Target 
Moisture 
Content 

Volume 
Wet 

Weight 
Dry 

Weight 
Moisture 
Content 

Dry 
density 

(%) (cm3) (g) (g) (%) (g/cm3) 

4 578.2 1251.3 1186.4 5.5 2,052 
5 583.8 1251.3 1189.6 5.2 2,038 
6 574.1 1273.3 1189.7 7 2,072 
8 584.6 1286.4 1181.6 8.9 2.021 
10 589.5 1266.7 1174.1 7.9 1,992 

 
The water content test object consists of 5 samples 

based on the water content target which refers to the 
optimum water content value, five water content 
samples, namely water content samples with water 
content percentages of 4%, 5%, 6%, 8%, and 10%. Each 
sample is printed inmarshall compaction mold and 
pounded 50 times. From this test, the maximum dry 
density data was obtained which was used as a reference 
to determine the optimum water content value. The 
maximum dry density was produced by a sample with 
a target water content of 6%, which was 2,072 (g/cm³). 

Next, the maximum dry density value isplottinginto 
theThe relationship curve between water content and 
maximum dry density to determine the optimum water 
content value, the optimum water content value is 
shown in Figure 6.  

Based on Figure 6, the relationship curve between 
water content and maximum dry density, it can be seen 

that the optimum water content value produced under 
maximum dry density conditions is 6.3%. 
 

 
Figure 6. Relationship curve between water content and 

maximum dry density 

 
Unconfined Compressive Strength (UNC) 

In concrete compressive strength testing, 
displacement refers to the change in length that occurs 
in the test specimen in response to the applied load Rofiq 
et al. (2019). Compressive strength testing is carried out 
until the measuring instrument shows more than twice 
the displacement value (primary displacement) 
obtained at the maximum free compressive strength 
level (Rofiq et al., 2019). 

Unconfined compressive strength test specimens 
were made as many as 9 test specimens with 3 variations 
of cement content, namely 1%, 3%, and 5% and 
emulsified asphalt content of 4.4%, the determination of 
emulsified asphalt content was obtained based on the 
results of the sieve analysis test. From the unconfined 
compressive strength test, three parameters will be 
obtained as the determination of the optimum cement 
content. The parameters in question are unconfined 
compressive strength, primary displacement, and 
residual strength. The results of the unconfined 
compressive strength test are shown in Table 4 and 
Figure 7 as follows. 

 
Table 4. Unconfined Compressive Strength Test Results 

 

Cement Content 

1% 3% 5% 

Dry Density (%) 1.98 2.05 2.59 
Unconfined Compressive Strength 
(MPa) 0.70 1.70 2.09 
Primary Displacement 20.00 25.80 24.70 
R, strength (%) 76.30 66.30 64.30 
Water Absorption (%) 3.03 2.01 2.32 

 
Based on the compressive strength test, the average 

compressive strength value of each sample with cement 
content variations of 1%, 3%, and 5% is 0.70 MPa, 1.70 
MPa, and 2.09 MPa. The compressive strength value 
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increases according to the increase in the amount of 
cement content used, this occurs because cement 
functions as the main binding material in concrete, so the 
addition of cement will increase the strength of the test 
object. 

 

 
Figure 7. Graph of unconfined compressive strength, primary 

deisplacement, and residual strength (%) based on cement 

content variations 

  
Average value of primary displacement (Zebua, 

2023; Kurniawan et al., 2023) from 3 variations of cement 
content in sequence, namely 20.0, 25.8 and 24.7, the more 
cement added, the greater the primary displacement 
value. Residual strength is the strength or load that can 
still be held by an object or material that has been 
damaged without failure. Structures with higher 
residual strength values are safer because they can 
withstand loads without failure. In this study, the 
residual strength values obtained from 3 variations of 
cement content in sequence were 76.3%, 66.3%, and 
64.3%. 

Sieve analysis testing is carried out to determine the 
gradation of recycled aggregates (Taher et al., 2020; 
Marthasari, 2021). The samples were crushed to a size 
between 1.5 inches to 2 inches, and the test was carried 
out using sieves ranging in size from 53 mm to 0.075 
mm. The results showed that the percentage of 
aggregate passing the sieve was within the specified 
limits, so that the recycled aggregate was qualified for 
use. The calculation of the optimal asphalt emulsion 
content was based on the thickness of the existing 
asphalt layer and the foundation layer. Calculated using 
a formula that takes into account the density of the layer, 
the optimal asphalt emulsion content value was 
obtained at 4.4%. 

Water content testing was conducted on five 
samples with target water content of 4%, 5%, 6%, 8%, 
and 10%. The results showed that the maximum dry 
density was achieved in samples with a water content of 

6%, with a dry density value of 2.072 g/cm³. The 
relationship curve between water content and maximum 
dry density showed that the optimum water content was 
6.3%. Unconfined compressive strength testing was 
conducted on nine (9) test specimens with variations in 
cement content of 1%, 3%, and 5%, and emulsified 
asphalt content of 4.4%. The test results showed that the 
unconfined compressive strength value increased with 
the addition of cement content: 0.70 MPa for 1%, 1.70 
MPa for 3%, and 2.09 MPa for 5%. The primary 
displacement value also increased in the addition of 1% 
and 3% cement, namely 20 and 25.8. Then it decreased in 
value when adding 5% cement content, namely 24.7. 
Meanwhile, the residual strength value decreases with 
increasing cement content, namely 76.3% for 1%, 66.3% 

for 3%, and 64.3% for 5% cement content. 
 

Conclusion 
 
This study shows that increasing cement content in 

the stabilization of recycled materials in asphalt layers 
and foundations has a significant effect on the strength 
and displacement of the material. Unconfined 
Compressive Strength increases with increasing cement 
content, with results of 0.70 MPa (1%), 1.70 MPa (3%), 
and 2.09 MPa (5%), respectively. However, increasing 
cement content also affects the primary displacement, 
which tends to decrease at 5% cement content, from 25.8 
mm (3%) to 24.7 mm (5%). The residual strength of the 
material decreases with increasing cement content, 
indicating that the material's ability to withstand loads 
without failure is slightly reduced at higher cement 
content, namely 76.3% (1%), 66.3% (3%), and 64.3% (5%). 
Overall, although increasing cement content strengthens 
the material, there is a trade-off in terms of residual and 
displacement capabilities, which need to be considered 
in field applications. 
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