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ABSTRAK

ANALISA PERBANDINGAN DESAIN OVERLAY HAULING
ROAD DENGAN METODE PD T-01-2002-B DAN METODE
FALLING WEIGHT DEFLECTOMETER (FWD)
MENGGUNAKAN PERMODELAN FINITE ELEMENT
ANALYSIS

Eko Hary Kurniawan, S.T
Program Studi Magister Teknik Sipil,
Fakultas Teknik, Universitas Lambung Mangkurat
Email: 2420828310006(@mbhs.ulm.ac.id

Jalan hauling PT Adaro Indonesia memikul beban lalu lintas (Equivalent Single
Axle Load/ESAL) yang sangat tinggi, sehingga memerlukan perencanaan tebal
perkerasan yang optimal dan ekonomis. Penelitian ini membandingkan metode
empiris standar Pd T-01-2002-B dengan metode mekanistik-empiris berbasis uji
Falling Weight Deflectometer (FWD) dan backcalculation. Untuk mengevaluasi
perilaku mekanik perkerasan, dilakukan simulasi numerik 3D menggunakan
metode elemen hingga (Finite Element Analysis) pada perangkat lunak ANSY'S for
Student.

Data sekunder yang digunakan meliputi volume lalu lintas, struktur perkerasan
eksisting, properti material, dan data lendutan FWD. Analisis tebal perkerasan
disimulasikan berdasarkan variasi beban lalu lintas dan nilai CBR tanah dasar.
Ketebalan perkerasan dari kedua metode dikonversi menjadi tebal ekuivalen
menggunakan metode Odemark sebagai input pemodelan ANSYS. Selanjutnya,
dilakukan analisis respons struktur untuk mendapatkan nilai tegangan vertikal pada
tanah dasar.

Hasil penelitian menunjukkan bahwa metode FWD menghasilkan kebutuhan tebal
overlay yang lebih tipis dibandingkan metode Pd.T-01-2002-B karena didasarkan
pada kondisi struktural aktual perkerasan, sehingga memberikan desain yang lebih
efisien dan ekonomis. Hubungan hasil kedua metode menunjukkan korelasi yang
sangat kuat dengan persamaan regresi y = 0,9396x dan koefisien determinasi R? =
0,9969, yang mengindikasikan bahwa metode FWD secara konsisten menghasilkan
tebal overlay sekitar 6,04% lebih kecil dibandingkan metode Pd.T-01-2002-B.
Validasi menggunakan Finite Element Analysis menunjukkan bahwa desain kedua
metode tetap memenuhi kriteria keamanan karena tegangan tanah dasar berada di
bawah batas tegangan izin berdasarkan persamaan Heukelom dan Klomp.
Penelitian juga menunjukkan bahwa nilai CBR tanah dasar merupakan faktor yang
paling dominan dalam menentukan kebutuhan tebal overlay. Berdasarkan hasil
tersebut, metode FWD yang divalidasi menggunakan FEA direkomendasikan
sebagai pendekatan yang lebih optimal karena mampu menghasilkan desain yang
aman secara struktural sekaligus lebih ekonomis.

Kata Kunci: Hauling, Pd T-01-2002-B, FWD, Metode Odemark, ANSYS,
Tegangan Tanah Dasar, overlay



ABSTRACT

COMPARATIVE ANALYSIS OF HAULING ROAD OVERLAY DESIGN
USING THE PD T-01-2002-B METHOD AND THE FWD (FALLING
WEIGHT DEFLECTOMETER) METHOD BASED ON FINITE ELEMENT

ANALYSIS MODELING.

Eko Hary Kurniawan, ST
Master's Program in Civil Engineering,
Faculty of Engineering, Lambung Mangkurat Uiversity
Email: 2420828310006(@mbhs.ulm.ac.id

Hauling roads at PT Adaro Indonesia are subjected to extremely high traffic loads
expressed as Equivalent Single Axle Loads (ESAL), requiring an optimal and cost-
effective pavement overlay design. This study compares the empirical Pd T-01-
2002-B method with a mechanistic-empirical approach based on Falling Weight
Deflectometer (FWD) testing and backcalculation. To evaluate the mechanical
behavior of the pavement structure, a three-dimensional numerical simulation was
performed using the Finite Element Analysis (FEA) method in ANSYS Student
software.

The secondary data employed in this study included traffic volume, existing
pavement structure, material properties, and FWD deflection. Pavement overlay
thicknesses were analyzed under various traffic loading conditions and subgrade
California Bearing Ratio (CBR) values. The overlay thicknesses obtained from both
methods were converted into equivalent pavement thicknesses using the Odemark
transformation method before being applied as inputs in the ANSY'S finite element
model. Structural responses were subsequently evaluated by analyzing the vertical
stresses developed within the subgrade.

The results indicate that the FWD-based method produces thinner overlay
thicknesses than the Pd T-01-2002-B method because it reflects the actual structural
condition of the pavement, resulting in a more efficient and economical design. The
comparison between both methods demonstrates a very strong correlation,
represented by the regression equation y = 0,9396x with a coefficient of
determination of R* = 0,9969, indicating that the FWD method consistently
recommends overlay thicknesses approximately 6,04% lower than those obtained
using the Pd T-01-2002-B method. Validation through Finite Element Analysis
confirms that the overlay designs generated by both methods satisfy structural
safety requirements, as the calculated subgrade stresses remain below the allowable
stress limits defined by the Heukelom and Klomp equation. Furthermore, the study
identifies the subgrade CBR as the most influential parameter affecting the required
overlay thickness. Based on these findings, the FWD method, validated through
Finite Element Analysis, is recommended as a more reliable approach for hauling
road overlay design because it provides structurally safe and more economical
solutions.

Keywords: Hauling, Pd T-01-2002-B, FWD, Odemark’s Method, ANSYS,
Subgrade Stress, Overlay
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DAFTAR SINGKATAN

AC-WC = Asphalt Concrete - Wearing Course

CTRB = Cement Treated Recycling Base
CTRSB = Cement Treated Recycling Sub Base
CBR = California Bearing Ratio

JMD = Job Mix Design

HRS-WC= Hot Rolled Sheet- Wearing course
PI
RAM = Reclaimed Asphalt Pavement

Plastisitas Index

RAM = Reclaimed Aggregat Material
ITS
ucs

Indirect Tensile Strength

Unconfine Compressive Strength atau Kuat Tekan Bebas (KTB)
RAP = Reclaime Agregat Material
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