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Komparasi Hasil Pengujian Karateristik Marshall Pada Campuran AC-WC
Menggunakan Alat Uji Digital (VJT-csMARS) dan Analog (DBA BTE-500) (Marshall
Characteristic Comparison Testing Results In Mixed AC-WC Using the Digital Test
Equipment and Analog)

Grandis Zulfikar
Jurusan Teknik Sipil, Fakultas Teknik, Universitas Jember

ABSTRAK

Uji karateristik Marshall menghasilkan nilai stabilitas dan flow. Uji Marshall dapat
menggunakan dua jenis alat, alat uji digital dan alat uji analog. Alat uji digital dalam
pengoperasian dan pembacaan data menggunakan sistem komputer. Sedangkan alat
uji analog dalam pengoperasian serta pembacaan data dilakukan secara manual.
Penelitian ini menggunakan campuran AC-WC dengan kadar aspal optimum 6,5%
yang didapatkan dari hasil uji pendahuluan, selanjutnya dibuat 28 benda uji (2 x 14).
Pengujian Marshall yang dilakukan menggunakan alat uji Marshall. Penelitian ini
berpedoman pada Standar Nasional Indonesia (SNI) dalm pengujian material,
pencampuran agregat dengan aspal, dan pengujian Marshall. Berdasar dari hasil
analisa volumetrik dan pengujian karateristik Marshall didapatkan hasil analisa
perbedaan dua rata-rata dari alat uji digital dan analog tidak terdapat perbedaan secara
nyata. Nilai rata-rata hasil analisa dan pengujian karakteristik Marshall menggunakan
alat uji digital diperoleh: density (kg/m3) = 23,6; VMA (%) = 18,69; VIM (%) =
4,80; VFA (%) = 74,37, stabilitas (kg) = 2165,00; flow (mm) = 4,11; MQ (kg/mm) =
574,48. Alat uji analog diperoleh: : density (kg/m3) = 23,6; VMA (%) = 18,76; VIM
(%) = 4,88; VFA (%) = 74,01; stabilitas (kg) = 2000,67; flow (mm) = 3,60,; MQ
(kg/mm) = 585,73.

Kata Kunci: Karakteristik Marshall, Campuran AC-WC, alat uji Marshall digital dan

analog.



Evaluasi Hasil Pengujian Karakteristik Marshall Pada Campuran AC-BC
Menggunakan Alat Uji Marshall Analog Dan Digital (Marshall Characteristic
Comparison Testing Results In Mixed AC-WC Using the Digital Test Equipment and
Analog)

Grandis Zulfikar
Department of Civil Engineering, Faculty of Engineering, University of Jember

ABSTRACT

Test characteristics of Marshall stability and flow generating value. Marshall test can
using two types of tools, test equipment and test equipment digital analog. Digital test
equipment in use and reading data using computer systems. While analog test
equipment in use and reading of data processing manually. This study used a mixture
of AC-WC with optimum bitumen content of 6.5% obtained from the results of the
preliminary test, then made 28 test specimens (2 x 14). Tests were conducted using a
Marshall Marshall test. This study guided by the Indonesian National Standard (SNI)
preformance material testing, mixing aggregate with asphalt, and the Marshall testing.
Based on the results volumetric analysis and testing characteristics analysis showed
Marshall two average difference of digital and analog test equipment there is no
difference in real. The average value of the results of the analysis and testing using a
Marshall characteristics digital test equipment obtained: density (kg/m3) = 23.6;
VMA (%) = 18.69; VIM (%) = 4.80; VFA (%) = 74.37; stability (kg) = 2165.00; flow
(mm) = 4.11; MQ (kg / mm) = 574.48. Obtained analog test equipment :: density
(kg/m3) = 23.6; VMA (%) = 18.76; VIM (%) = 4.88; VFA (%) = 74.01; stability (kg)
= 2000.67; flow (mm) = 3.60,; MQ (Kg / mm) = 585.73.



Key Words: Characteristics Marshall, Mixed AC-WC, Marshall test apparatus digital
and analog.
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RINGKASAN

Komparasi Hasil Pengujian Karateristik Marshall Pada Campuran AC-WC
Menggunakan Alat Uji Digital (VJT-csMARS) dan Analog (DBA BTE-500);
Grandis Zulfikar, 101910301050; 2014: 67 Halaman; Jurusan Teknik Sipil Fakultas

Teknik Universitas Jember.

Pada pengujian Marshall akan didapatkan data-data karakteristik Marshall yaitu
stabilitas, flow, dan MQ. Sebelum pengujian Marshall dilakukan analisa volumetrik
benda uji seperti density, VMA, VIM, dan VFA. Analisa volumetrik benda uji
bertujuan untuk membandingkan hasil pengujian Marshall pada alat uji digital dan
analog dengan benda uji yang mempunyai volumetrik hampir sama. Pada pengujian
Marshall Alat uji Marshall analog banyak digunakan di laboraturium-laboraturium di
Indonesia. Alat uji analog dalam pengoprasian dan pembacaan dial nilai stabilitas dan
flow hasil pengujian, masih menggunakan cara manual dari penglihatan manusia dan
dibantu dengan alat perekam video. Kekurangan dari alat uji analog ini yaitu
kemungkinan terjadi adanya kesalahan yang diakibatkan oleh faktor manusia seperti
kondisi psikologis, kelelahan, dan kelalaian dari operator, yang dapat mempengaruhi
tingkat akurasi data yang dihasilkan.

Alat uji Marshall kini sudah berkembang seiring dengan kemajuan teknologi.
Salah satunya alat uji Marshall digital yang pengoprasian serta pembacaan datanya
menggunakan perangkat lunak pada sistem komputer. Perangkat lunak pada sistem
komputer tersebut digunakan untuk menginput, mengontrol, melaksanakan dan
mengolah data hasil pengujian Marshall secara digital. maka keuntungan dari alat uji
alaog ini adalah efisiensi waktu dan tenaga operator sehingga dapat mengurangi
kesalahan yang diakibatkan oleh faktor manusia.

Penggunaan alat uji Marshall digital dan analog akan memberikan kecepatan dan
akurasi data sesuai dengan kemampuan alat-alat tersebut. Untuk itu perlu dilakukan

komparasi hasil pengujian karakteristik Marshall menggunakan alat uji Marshall digital
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dan analog. Sebelum melakukan pengujian Marshall mengunakan alat uji digital dan
analog, perlu dilakukan analisa volumetrik beton aspal yang bertujuan untuk
memastikan nilai beton aspal yang akan di uji menggunakan alat uji Marshall digital
dan analog memiliki nilai yang hampir sama. Selanjutnya jika nilai volumetrik beton
aspal tidak memiliki perbedaan yang signifikan dapat dilanjutkan dengan pengujian
karateristik Marshall. Pengujian karakteristik Marshall yang dilakukan adalah
membandingkan hasil pengujian alat uji digital dan analog, apakah ada perbedaan
secara signifikan atau tidak. Penelitian dilakukan dengan melaksanakan pengujian
Marshall pada campuran aspal panas Asphalt Concrete - Wear Course (AC-WC).

Campuran AC-WC ini tersusun atas agregat kasar, agregat halus, filler dan aspal
penetrasi 60/70. Dari pencampuran beton aspal dari komposisi tersebut di dapatkan
Kadar Aspal Optimum (KAO) sebesar 6,5 %. Selanjutnya dibuat 28 buah benda uji
sesuai KAO untuk dievaluasi perbedaan rata-rata dan pendugaan parameternya
terhadap dua alat pengujian Marshall.

Nilai yang diperoleh dari perhitungan volumetrik dan pengujian Marshall
kemudian dianalisa perbedaan rata-rata dan pendugaan parameternya menggunakan uji
t (Independent Sample t-test) dengan taraf kesalahan sebesar 5%. Hasil pengujian
statistik pada campuran AC-WC dengan aspal penetrasi 60/70 pada kadar aspal
optimum sebesar 6,5 % menunjukkan bahwa, nilai t wanel adalah 2,0555 dengan nilai t
hitung Pada Density sebesar 0,805, VMA sebesar 0,480, VVIM sebesar 0,483, VFA sebesar
0,481. Karena nilai t nitung lebih kecil dari t wner, jadi tidak ada perbedaan secara
signifikan pada hasil perhitungan volumetrik menggunakan alat uji Marshall analog
dan digital.

Berdasar dari hasil analisa volumetrik dan pengujian karateristik Marshall
didapatkan hasil analisa perbedaan dua rata-rata dari alat uji digital dan analog tidak
terdapat perbedaan secara nyata. Nilai rata-rata hasil analisa dan pengujian
karakteristik Marshall menggunakan alat uji digital diperoleh: density (kg/m3) = 23,6;
VMA (%) = 18,69; VIM (%) = 4,80; VFA (%) = 74,37; stabilitas (kg) = 2165,00; flow
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(mm) = 4,11; MQ (kg/mm) = 574,48. Alat uji analog diperoleh: : density (kg/m3) =
23,6; VMA (%) = 18,76; VIM (%) = 4,88; VFA (%) = 74,01, stabilitas (kg) = 2000,67;
flow (mm) = 3,60,; MQ (kg/mm) = 585,73.
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SUMMARY

Marshall Characteristic Comparison Testing Results In Mixed AC-WC Using the
Digital Test Equipment (VJT-csMARS) and Analog (DBA BTE-500); Zulfikar
Grandis, 101910301050; 2014: Page 67; Department of Civil Engineering Faculty

Engineering, University of Jember.

Marshall will be obtained on the test data that is characteristic Marshall stability,
flow, and MQ. Before testing Marshall volumetric analysis specimen such as density,
VMA, VIM, and VFA. Volumetric analysis of the test object aims to compare the
Marshall test results on digital test equipment and analogous to the volumetric test
specimens having almost the same. In testing Marshall Marshall analog test equipment
is widely used in laboratory-laboratory in Indonesia. Analog test equipment and the
operator of the dial reading and the value of stability flow test results, still using the
manual method of human vision and assisted with a video recording device.
Disadvantages of this analog test equipment that is chances of having errors caused by
human factors such as psychological conditions, fatigue, and negligence of the
operator, which can affect the level of accuracy of the resulting data.

Marshall test tool has now been developed along with advances in technology.
One is Marshall test equipment and operator of digital data readout use the software on
a computer system. The software on the system The computers are used for input,
control, execute and process data digitally Marshall test results. the advantage of the
test equipment alaog this is the time and energy efficiency of the operator so as to
reduce errors caused by human factors.

The use of digital and analog Marshall test will provide speed and accuracy of
data in accordance with the capabilities of the device. For that we need performed
comparative characteristics of Marshall test results using test equipment Marshall
digital and analog. Before using the Marshall test digital and analog test equipment,
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necessary to analyze volumetric asphalt concrete aims to ensure that the value of
asphalt concrete will be tested using test equipment Digital and analog Marshall has
almost the same value. Furthermore, if the value volumetric asphalt concrete does not
have a significant difference can be continued the Marshall test characteristics. Testing
the Marshall characteristics do is to compare the results of the testing of digital and
analog test equipment, whether No significant difference or not. The study was
conducted with carry out testing on the Marshall hot mix asphalt Asphalt Concrete -
Wear Course (AC-WC).

). AC-WC mixture is composed of coarse aggregate, fine aggregate, filler and
penetration bitumen 60/70. Of asphalt concrete mixing of the composition in get
Optimum Bitumen Content (OBC) of 6.5%. Subsequently made 28 pieces specimen
was evaluated according to the OBC average difference and prediction parameters of
the two Marshall testing tools.

Values obtained from volumetric calculations and testing Marshall then analyzed
the average difference and estimate its parameters using t-test (independent sample t-
test) with a standard error of 5%. The test results statistics on the AC-WC with a
mixture of penetration bitumen 60/70 grade bitumen at optimum of 6.5% indicates that,
the value of t table is 2.0555 with a t value arithmetic the density of 0.805, 0.480 for
VMA, VIM was 0,483, VFA amounted to 0.481. Since the value of t arithmetic smaller
than t table , So there is no difference significantly on the results of the volumetric
calculations using the Marshall test equipment analog and digital.

Based on the results of volumetric analysis and testing characteristics of Marshall
analysis showed an average difference of two of the digital and analog test equipment
are not there is a real difference. The average value of the results of the analysis and
testing Marshall characteristics obtained using a digital test equipment: density (kg/m3)
=23.6; VMA (%) = 18.69; VIM (%) = 4.80; VFA (%) = 74.37; stability (kg) = 2165.00;
flow (mm) = 4.11; MQ (kg / mm) = 574.48. Obtained analog test equipment :: density
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(kg/m3) = 23.6; VMA (%) = 18.76; VIM (%) = 4.88; VFA (%) = 74.01; stability (kg)
=2000.67; flow (mm) = 3.60,; MQ (kg / mm) = 585.73.
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