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ABSTRAK 

 

ANALISIS PENURUNAN KONSOLIDASI TANAH PADA TAXIWAY 

SHOULDER DI BANDAR UDARA INTERNASIONAL JENDERAL AHMAD 

YANI SEMARANG 

 

Oleh : 

Dzaki Sholahudin 

NIT. 30718030 

 

Bandar Udara Internasional Jenderal Ahmad Yani salah satu Bandar Udara di 

bawah pengelolaan PT. Angkasa Pura I (Persero) terletak di kota Semarang Jawa 

Tengah Indonesia. Pada tahun 2018, Bandara Internasional Jenderal Ahmad Yani 

Semarang telah memindahkan seluruh operasional bandara dari fasilitas sisi darat 

dan sisi udara, kecuali runway dalam kondisi sempurna. Setelah dilakukan 

pengamatan dan penyidikan, hampir seluruh area diatas tanah urugan masih terjadi 

penurunan tanah. Pada kondisi tersebut penurunan tanah dapat dinyatakan belum 

mencapai derajat konsolidasi 90%. 

Penelitian ini bertujuan untuk mengetahui besar penurunan tanah dan waktu 

konsolidasi tanah lunak. Metode yang digunkan analisis menggunakan Teori 

Terzagi, Preloading dan Pre-fabricated Vertical Drain (PVD). Hasil dari 

perhitungan tersebut dibandingkan dengan menentukan metode yang memiliki 

penurunan paling besar dengan penurunan paling singkat dengan menggunakan alat 

bantu perhitungan manual dan aplikasi Plaxis 8.5. 

Hasil perhitungan menggunakan Teori Terzagi menunjukkan besar 

penurunan konsolidasi pada sondir 1 sebesar 5,27 meter dan sondir 4 sebesar 4,77 

meter. Metode Preloading dan Pre-fabricated Vertical Drain (PVD) menunjukkan 

besar penurunan konsolidasi pada sondir 1 sebesar 4,08 meter dengan perencanaan 

tinggi timbunan pada sondir 1 sebesar 10,86 meter dan sondir 4 sebesar 10,34 meter. 

Langkah perbaikan tanah yang dapat dilakukan pada area taxiway shoulder 

menggunakan Pre-fabricated Vertical Drain (PVD) dengan konfigurasi segitiga 

spasi 1 meter. Spesifiasi Pre-fabricated Vertical Drain (PVD) yang digunakan yaitu  

a = 4 mm, b = 100 mm dan panjang 20 meter. 

 

Kata kunci :  Preloading, Pre-fabricated Vertical Drain (PVD), Plaxis 8.5. 

penurunan tanah 
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ABSTRACT 

 

ANALYSIS OF LAND SUBSIDENCE ON THE TAXIWAY SHOULDER AT 

JENDERAL AHMAD YANI INTERNATIONAL AIRPORT SEMARANG 

 

 

By : 

Dzaki Sholahudin 

NIT. 30718030 

 

Jenderal Ahmad Yani International Airport is one of the airports managed by 

PT. Angkasa Pura I (Persero) located in the city of Semarang, Central Java, 

Indonesia. In 2018, Jenderal Ahmad Yani International Airport Semarang has 

moved all airport operations from land side and air side facilities, except for the 

runway in perfect condition. After observing and investigating, almost the entire 

area above the landfill is still experiencing land subsidence. In these conditions, 

land subsidence can be stated to have not reached the 90% degree of consolidation. 

This study aims to determine the amount of land subsidence and consolidation 

time of soft soil. The method used the Terzagi Theory, Preloading and Pre-

fabricated Vertical Drain (PVD). The results of these calculations are compared 

with determining the method that has the largest decrease with the shortest 

decrease using manual calculation tools and the Plaxis 8.5 application. 

The results of calculations using Terzagi theory show that the consolidation 

decrease in sondir 1 is 5.27 meters and sondir 4 is 4.77 meters. The Preloading and 

Pre-fabricated Vertical Drain (PVD) methods show the consolidation reduction in 

sondir 1 is 4.08 meters with a planned embankment height on sondir 1 of 10.86 

meters and sondir 4 of 10.34 meters. Soil improvement steps that can be carried out 

in the taxiway shoulder area are using Pre-fabricated Vertical Drain (PVD) with a 

1 meter spaced triangle configuration. The specifications of the Pre-fabricated 

Vertical Drain (PVD) are a = 4 mm, b = 100 mm and a length of 20 meters. 

 

 

 

Keywords : Preloading, Pre-fabricated Vertical Drain (PVD), Plaxis 8.5, 

settelment
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Penurunan ± 23,75cm taxiway shoulder G 

 

 

 

Penurunan ± 6,5cm taxiway shoulder F
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Lampiran 4 Potongan Memanjang Taxiway 

 

Potongan memanjang taxiway F dan G 
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lampiran 5 Potongan Melintang Taxiway 

Potongan melintang taxiway slab pile F dan G 

 

 

Potongan melintang taxiway flexibel F dan G 
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Lampiran 7 Tabel dan Grafik Sondir 1 dan Sondir 4 

 



84 

 

 

 

 

 



85 

 

 

 

 



86 

 

 

 

 



87 

 

 

 

 

 

 



88 

 

 

 

 

 

 

 

 

 

 

 



89 

 

 

 

 

Lampiran 8 Korelasi 

Lower 

Limit

Upper 

Limit
Average

Lower 

Limit

Upper 

Limit
Average

Sands and gravels

     very loose 16,67 17,65 17,16 12,75 13,73 13,24

     loose 17,65 18,63 18,14 13,73 14,71 14,22

     medium dense 18,63 20,59 19,61 14,71 17,65 16,18

     dense 19,61 21,57 20,59 16,67 19,61 18,14

     very dense 21,57 22,56 22,06 19,61 21,57 20,59

Poorly-graded sands 16,67 18,63 17,65 12,75 14,71 13,73

Well-graded sands 17,65 22,56 20,10 13,73 21,57 17,65

well-graded sand/gravel mixtures 18,63 22,56 20,59 14,71 21,57 18,14

Clays

     unconsolidated muds 15,69 16,67 16,18 8,83 10,79 9,81

     soft, open-structured 16,67 18,63 17,65 10,79 13,73 12,26

     typical, normally consolidated 17,65 21,57 19,61 12,75 18,63 15,69

     boulder clays 19,61 23,54 21,57 16,67 21,57 19,12

Red tropical soils 16,67 20,59 18,63 12,75 17,65 15,20

γsat γdry

(kN/m
3
) (kN/m

3
)Soil

 

Sumber : (Carter, M and Bentley, 1991) 

Lower Limit Upper Limit Average

Clean gravel 1,0E+00 1,0E+00

Gravel, clean 1,0E-01 1,0E+00 5,5E-01

Graded sand, 1,0E-03 1,0E-01 5,1E-02

Silty sand, silt 1,0E-05 1,0E-03 5,1E-04

Dense silt, 1,0E-07 1,0E-05 5,1E-06

Clay, silty clay 1,0E-07 1,0E-07

Soil

k

(cm/s)

 

Sumber : (Day, 2006) 
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Lower Limit Upper Limit Average

Loose sand 0,2 0,4 0,3

MediumSand 0,25 0,4 0,325

Dense sand 0,3 0,45 0,375

Silty sand 0,2 0,4 0,3

Soft clay 0,15 0,25 0,2

Medium clay 0,2 0,5 0,35

Soil
ν

 

Sumber : (Das, 2002) 

Lower Limit Upper Limit Average

Soft clay 1800 3500 2650

Hard clay 6000 14000 10000

Loose sand 10000 28000 19000

Dense sand 35000 70000 52500

Soil

Es

(kPa)

 

Sumber : (Das, 2002) 

Lower Limit Upper Limit Average

Sand, loose 9000 25000 17000

Sand, dense 45000 80000 62500

Sand, silty 7000 21000 14000

Sand and gravel, 45000 145000 95000

Sand and gravel, 90000 180000 135000

Silt 2400 20000 11200

Loess 15000 50000 32500

Clay, soft 500 5000 2750

Clay, medium 4000 10000 7000

Clay, firm 7000 20000 13500

Clay, sandy 25000 40000 32500

Soil

Es

(kPa)

 

Sumber : (McCarthy, 1998) 
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Lower Limit Upper Limit Average

Normally consolidated medium sensitive clays 0,2 0,5 0,35

Chicago silty clay (CL) 0,15 0,3 0,225

Boston blue clay (CL) 0,3 0,5 0,4

Vicksburg Buckshot clay (CH) 0,5 0,6 0,55

Swedish medium sensitive clays (CL-CH) 1 3 2

Canadian Leda clays (CL-CH) 1 4 2,5

Mexico City clay (MH) 7 10 8,5

Organic clays (OH) 4

Peats (Pt) 10 15 12,5

Organic silt and clayey silts (ML-MH) 1,5 4 2,75

San Francisco Bay Mud (CL) 0,4 1,1 0,75

San Francisco Old Bay clays (CH) 0,7 0,9 0,8

Bangkok clay (CH) 0,4

Soil
Cc

 

Sumber : (Carter, M and Bentley, 1991) 

Lower Limit Upper Limit Average

Compacted caliche 0,227 0,667 0,447

Silty sand 0,242 0,333 0,2875

Sandy clay 0,379 1,303 0,841

Beach sand 0,636 0,833 0,7345

Compacted Boston blue clay 0,485 0,652 0,5685

Vicksburg buckshot clay 0,576 0,985 0,7805

Ottawa sand 0,591 0,636 0,6135

Sand-Franklin Falls 0,75 0,848 0,799

Sand-Scituate 0,485 0,621 0,553

Sand-Plum Island 0,652 0,697 0,6745

Sand-Fort Peck 0,561 0,606 0,5835

Silt-Boston 0,742 3,97 2,356

Loess 0,652 0,764 0,708

Lean clay 0,394 0,53 0,462

Sand-Union Falls 0,439 0,645 0,542

Silt-North Carolina 0,636 0,879 0,7575

Sand from dike 0,652 1,152 0,902

Sodium-Boston blue clay 0,47 2,697 1,5835

Calcium kaolinite 1,212 1,682 1,447

Sodium montmorillonite 2,333 3,97 3,1515

Sand (dam filter) 0,455 0,773 0,614

Soil
e

 

Sumber : (Day, 2006) 
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Lower Limit Upper Limit Average

Boston blue clay (CL) 6 18 12

Organic silt (OH) 0,6 3 1,8

Glacial lake clays (CL) 2 2,7 2,35

Chicago silty clay (CL) 2,7 2,7 2,7

Swedish medium sensitive clays (CL-CH)

          1. laboratory 0,1 0,2 0,15

          2. field 0,2 1 0,6

San Francisco Bay Mud (CL) 0,6 1,2 0,9

Mexico City clay (MH) 0,3 0,5 0,4

Soil

cv

(m
2
/yr)

 

Sumber : (Carter, M and Bentley, 1991) 
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