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ABSTRAK

Metode preloading yang dikombinasikan dengan Prefabricated Vertical Drain (PVD)
umum diterapkan untuk mempercepat konsolidasi tanah lunak, namun deformasi
lateral yang berlebihan tetap dapat terjadi apabila laju penimbunan terlalu cepat
sehingga tekanan air pori tidak sempat terdisipasi. Kondisi ini dijumpai pada Proyek
Jalan Tol Ruas Pekanbaru — Padang, Seksi Sicincin — Lubuk Alung — Padang STA
10+400, di mana selama pelaksanaan preloading PVD diterbitkan peringatan hold
penimbunan akibat indikasi ketidakstabilan tanah dari pembacaan inklinometer.
Kondisi ini menunjukkan bahwa pengaturan stage loading aktual belum optimal
sehingga perlu dievaluasi lebih lanjut. Penelitian ini bertujuan menganalisis pengaruh
variasi stage loading terhadap deformasi lateral timbunan dan menentukan skenario
yang paling optimal untuk mereduksi deformasi lateral. Optimasi stage loading
dilakukan melalui dua kelompok skenario, yaitu variasi target derajat konsolidasi (U
= 70% dan U = 90%) dengan laju penimbunan tetap 0,3 m/minggu, serta variasi laju
penimbunan (0,2; 0,3; dan 0,4 m/minggu) dengan target derajat konsolidasi tetap 80%.
Setiap skenario dievaluasi berdasarkan besarnya deformasi lateral, nilai safety factor
(SF), dan penurunan tanah yang dihasilkan pemodelan. Kondisi aktual menghasilkan
deformasi lateral maksimum sebesar 1,157 m dengan SF = 1,157, tidak memenuhi
persyaratan minimum SF > 1,35. Pada variasi derajat konsolidasi, skenario U = 90%
menghasilkan deformasi lateral lebih kecil (0,765 m; SF = 1,441) dibandingkan U =
70% (0,795 m; SF = 1,428). Pada variasi laju penimbunan, semakin lambat laju
penimbunan menghasilkan deformasi lateral yang semakin kecil dan SF yang semakin
tinggi. Skenario laju 0,2 m/minggu merupakan skenario paling optimal dengan
deformasi lateral terkecil sebesar 0,745 m dan SF tertinggi sebesar 1,579, atau
mereduksi deformasi lateral sebesar 33,96% dibandingkan kondisi aktual. Skenario ini
direckomendasikan sebagai acuan pelaksanaan stage loading pada pekerjaan
preloading PVD di atas tanah lunak dengan karakteristik serupa.

Kata Kunci: Stage Loading, Deformasi Lateral, Preloading, PVD, Derajat
Konsolidasi, PLAXIS 2D
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ABSTRACT

Preloading methods combined with Prefabricated Vertical Drain (PVD) are
commonly applied to accelerate the consolidation of soft soils, but excessive lateral
deformation can still occur if the rate of accumulation is too fast so that the pore water
pressure does not have time to dissipate. This condition was found in the Pekanbaru —
Padang Toll Road Project, Sicincin — Lubuk Alung — Padang STA 10+400 Section,
where during the implementation of PVD preloading, a hoarding hold warning was
issued due to indications of soil instability from inclinometer readings. This condition
shows that the actual loading stage setting is not optimal so it needs to be further
evaluated. This study aims to analyze the effect of stage loading variations on lateral
deformation of the pile and determine the most optimal scenario to reduce lateral
deformation. Stage loading optimization was carried out through two groups of
scenarios, namely the variation of the target degree of consolidation (U = 70% and U
= 90%) with a fixed stockpiling rate of 0.3 m/week, and the variation of the stockpiling
rate (0.2; 0.3; and 0.4 m/week) with a fixed consolidation rate target of 80%. Each
scenario was evaluated based on the magnitude of lateral deformation, safety factor
(SF) values, and soil subsidence generated by the modeling. Actual conditions resulted
in a maximum lateral deformation of 1.157 m with SF = 1.157, not meeting the
minimum requirement of SF > 1.35. At the variation in the degree of consolidation, the
scenario U = 90% results in a smaller lateral deformation (0.765 m; SF = 1.441)
versus U = 70% (0.795 m; SF = 1.428). At the variation of the hoarding rate, the
slower the hoarding rate results in smaller lateral deformation and higher SF. The 0.2
m/week rate scenario is the most optimal scenario with the smallest lateral
deformation of 0.745 m and the highest SF of 1.579, or a reduction of lateral
deformation by 33.96% compared to the actual condition. This scenario is
recommended as a reference for the implementation of stage loading in PVD
preloading work on soft soils with similar characteristics.

Keywords: Stage Loading, Lateral Deformation, Preloading, PVD, Degree of
Consolidation, PLAXIS 2D.
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