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ABSTRACT  

This research aims to (1) determine the condition of the existing foundation of Ngadi Bridge, (2) 

design an effective and efficient bored pile for Ngadi Bridge, (3) analyze the ratio of the concrete’s 

volume required for the existing foundation to the redesigned foundation (bored pile) of Ngadi 

Bridge. This research is level 1 of Sugiyono’s Research and Development with a mixed-method 

approach. There are two findings established in this research. First, the implementation of the 

existing foundation on Ngadi Bridge caused vibration and noise, and too many foundations in each 

abutment and pillar caused the need for concrete volume to be increased to 216,14 m3. Second, the 

bored pile design on Ngadi Bridge for Abutment 1 uses 12 bored piles with a diameter of 0,6 m and 

a depth of 15 m. The resulting group carrying capacity is 24501,99 kN. Abutment 2 uses 6 bored 

piles with a diameter of 0,6 m and a depth of 10 m, and the resulting group carrying capacity is 

9068,82 kN. Pillar uses 35 bored piles with a diameter of 0,6 m, and a depth of 4 m, and the resulting 

group carrying capacity is 22430,43 kN. Third, the total concrete volume of the bored pile is 

107,4425 m3. So the percentage of saving the required volume of concrete is 50,29%. 

Keywords: foundation; bridge; bored pile; foundation carrying capacity.  

INTRODUCTION 

The bridge foundation as one of the bridge's structures has a very important role. In planning the 

foundation, it is necessary to consider all aspects of both safety and effectiveness of the structure. 

Choosing the right type of foundation will certainly expedite the bridge work process (Widyastuti 

& Hidayat, 2015). The choice of foundation type is related to the bearing capacity of the soil. Soil 

data that has been studied can determine the type of foundation to be used, i.e. sole foundation, bored 

pile foundation, or pile foundation (Masiku, 2019). Furthermore, the effectiveness of the structure 

related to the foundation dimensions and concrete volume requirements needs to be considered. This 

is by the statement of Yulistyawan (2022) quoting Suryolelono that if the distance between 

foundation piles is too wide, the pile cap area will increase and as a result, the volume of concrete 

will also increase. 

One type of deep foundation that can be used in high-rise buildings, bridges and toll roads is bored 

pile foundation. Due to its cast in situ nature, bored pile dimensions can be varied at each point. In 

addition, the implementation process does not cause vibration (Asiyanto, 2007). As in the research 

conducted by Muluk, et al (2020), it was found that bored pile foundations are more profitable than 

pile foundations in terms of cost and time analysis. This is because bored pile foundations have a 

faster implementation duration, more efficient costs, and are suitable for placement in environments 

with densely populated areas. 

Ngadi Bridge is a bridge that crosses a tributary of the Brantas River and connects Ngadi Village, 

Mojo District, Kediri Regency with Jeli Village, Karangrejo District, Tulungagung Regency. This 

bridge had collapsed in 2017, and was rebuilt in 2022. The Ngadi Bridge Construction Project uses 

an existing foundation type of 80 cm diameter concrete piles. Furthermore, the amount of concrete 

needed in the pile material in the project is considered excessive. This is in line with the number of 

foundation points in each abutment which can reach 40 points (CV Adhirajasa Ciptana Engineering, 

2021). In addition, the installation of pile foundations can cause vibration and noise. Due to the 
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proximity of the project site to residential areas, the effects of the installation process are felt directly 

by residents. 

Based on the explanation above, the researchers conducted a redesign and analysis of the Ngadi 

Bridge foundation by using a bored pile foundation type. The choice of bored pile foundation is to 

cover the shortcomings of the existing foundation and is expected to reduce the need for concrete 

volume in the foundation. This research is expected to provide knowledge about bored pile 

foundation planning on bridges to achieve safe and efficient criteria. 

Deep foundations are a type of foundation used to support buildings by distributing structural loads 

to soil layers at greater depths, which have better bearing capacity than surface soil layers. This 

foundation is usually applied to tall buildings or structures built on land with geotechnical conditions 

that are less stable or have low bearing capacity in the surface layer (Bagio TH et.al, 2021; Artiwi 

NP, Rosdiyani T, 2021).  

The use of deep foundations requires careful planning and implementation, involving geotechnical 

studies to determine soil characteristics and ensure the foundation chosen is appropriate to the load 

to be supported and environmental conditions (RahmanA et.al, 2023). 

There are several types of deep foundations, such as piles and bored piles. Piles are foundation 

elements that are installed by driving them into the ground until they reach the hard soil layer. Bored 

piles, on the other hand, are made by drilling into the ground first, then filling them with concrete to 

form a strong column. Deep foundations have several advantages, such as the ability to withstand 

heavy loads and minimize differential settlement, which can cause cracks in the building structure. 

In addition, deep foundations can reach greater depths, making them more stable and reliable in 

varying soil conditions (Sitompul ST, Pariatmono P, 2022; Lutfi M et.al, 2022). 

 

Research Objectives 

This research aims to:1) recognize the the condition of the existing foundation of Ngadi Bridge; 2) 

design an effective and efficient bored pile design for Ngadi Bridge; 3) analyzing the comparison of 

the volume of concrete requirements of the existing foundation with the redesigned foundation 

(bored pile) on the Ngadi Bridge.  

RESEARCH METHODS  

The research location is at the Ngadi Bridge Construction Project with a research time of 11 months. 

This type of research is Research and Development with level 1 research design from Sugiyono 

(2019) and uses a mixed method approach. Sources of data in the form of sources, namely project 

parties and residents, existing conditions of the Ngadi Bridge project, photos of existing project 

conditions, working drawing documents, calculations of existing foundation concrete volume 

requirements, and documents of SPT test results for the Ngadi Bridge project. Data collection 

techniques are interviews, observations, documentation, and document studies. Data analysis 

techniques used interactive analysis of the Miles and Huberman model for qualitative data, and 

descriptive data analysis for quantitative data. 
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Figure 1. Research Procedure 

RESULT AND DISCUSSION  

Ngadi Bridge Construction Project 

The Ngadi Bridge Development Project is a project owned by the Kediri District Government 

through the Kediri District Public Works and Spatial Planning Office. According to the results of 

interviews, the Ngadi Bridge collapsed in 2017 due to the bridge foundation not being able to 

withstand the overflow of river water carrying chunks of wood and mud, causing the foundation 

to collapse so that the bridge body was cut off. This is as expressed by one of the local residents: 

Ngadi Bridge collapsed because of the flood. The Jugo River has its headwaters on Mount 

Wilis.When the water overflowed, the flood carried chunks of wood, pring, so the foundation was 

not strong.So it eventually collapsed. The flood also brought mud. (Im, 13.07.22/11.45 - 12.15) 

Ngadi Bridge was rebuilt in 2022 using 80 cm diameter concrete pile type foundations. The project 

supervisor said that the dimension was too large, where foundations with a diameter of less than 

80 cm can still reach a safe value in carrying capacity. 

In addition, based on the results of observations made in July - August 2022, there are several notes 

including: 

1. The piling process causes vibration and noise pollution. The proximity of the project to 

residential areas has caused vibration and noise effects to be felt by nearby residents. This is 

in line with the confession of one resident who lives close to the project: 

2. Long work execution process. The different depths of hard soil at each point resulted in the 

remaining part of the pile that was not embedded. So, it is necessary to do time-consuming 

drilling. 
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Figure 2. Pile Breaking 

Existing Condition 

Foundation Site Plan and Depth 

The foundation used is a concrete pile foundation with a diameter of 80 cm. The distance between 

foundations is 2 m with the distance between the outermost pile and the edge of the pile cap of 1.2 

m. 

 
Figure 3. Foundtion and Existing Site Plan 

At Abutment 1, the foundation length is 16 m. While Abutment 2 and Pillar have lengths of 10 m 

and 4 m respectively. This is based on the SPT test results on the south and north side soils. 
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Figure 4. SPT Test Results of the North Side 

 
Figure 4. SPT Test Result of the South Side  

Thus, the detailed data of the existing foundation can be summarized in Table 1. 

Table 1. Foundation Existing Data 

Specification 
Position 

South Abutment (1) North Abutment (2) Pilar 

Diameter (cm) 80 80 80 

Length (m) 16 10 4 

Amount (pcs) 32 10 40 

Depth (based on SPT test) (m) 20,5 12,25 12,25 

 

Foundation Volume 

http://dx.doi.org/10.32832/astonjadro.v13i12
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Figure 5. Pail Fill Detail 

Based on Figure 6, not all parts of the foundation were filled with concrete castings (concrete fill 

fc'30 Mpa). According to the project contractor's disclosure, the depth of pile filling was only 2 m 

from the top of the pile. 

Referring to Table 1 and Figure 6, the existing foundation volume can be calculated with the 

following steps: 

a. Volume of inner side piles (0.6 m diameter) 

=
1

4
𝜋𝐷2 × Σ(L × n) ...................................................................................... Equation 1 

=
1

4
𝜋0,62 × (16 × 32 + 4 × 40 + 10 × 10) 

= 69,48𝜋 𝑚3 

b. Volume of pile filling (0.6 m diameter and 2 m length) 

=
1

4
𝜋𝐷2 × 𝐿 × Σ𝑛 ...................................................................................... Equation 2 

=
1

4
𝜋0,62 × 2 × (32 + 40 + 10) 

= 14,76𝜋 𝑚3 

c. Volume of pile void space 

= 𝑉 𝑖𝑛𝑛𝑒𝑟 𝑠𝑖𝑑𝑒 𝑝𝑖𝑙𝑒𝑠 − 𝑉 𝑝𝑖𝑙𝑒 𝑓𝑖𝑙𝑙𝑖𝑛𝑔 .................................................... Equation 3 

= 69,48𝜋 − 14,76𝜋 

= 54,72𝜋 𝑚3 

d. Volume of outer side of the pile (0,8 m diameter) 

=
1

4
𝜋𝐷2 × Σ(L × n) ................................................................................... Equation 4 

=
1

4
𝜋0,82 × (16 × 32 + 4 × 40 + 10 × 10) 
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= 123,52𝜋 𝑚3 

e. Volume of final concrete for the existing foundation 

= 𝑉 𝑜𝑢𝑡𝑒𝑟 𝑠𝑖𝑑𝑒 𝑜𝑓 𝑝𝑖𝑙𝑒 − 𝑉 𝑣𝑜𝑖𝑑 𝑠𝑝𝑎𝑐𝑒 𝑜𝑓 𝑝𝑖𝑙𝑒 .................................... Equation 5 

= 123,52𝜋 − 54,72𝜋 

= 68,8𝜋 𝑚3 

Through the above calculation, the total volume of existing foundation concrete is 68.8π m3 or 

216.14 m3. 

Loading 

The loading calculation has been analyzed by the planning consultant of the Ngadi Bridge 

Construction project. The loading is guided by SNI 1725: 2016. The loading combination on 

Abutment 1 is shown in Table 2. 

Table 2. Abutment 1 Loading Combination 

No Action Pu (kN) 
Tux 

(kN) 

Tuy 

(kN) 
Mux (kNm) 

Muy 

(kNm) 

1 Strength I 15643,59 1601,50 0,00 -5161,42 0,00 

2 Strength II 15036,55 2061,10 0,00 -3483,88 0,00 

3 Strength III 12970,54 1893,80 55,37 -4094,53 367,43 

4 Strength IV 12911,92 1893,81 0,00 -4094,53 0,00 

5 Strength V 12928,67 1872,67 15,82 -4173,57 104,98 

6 Extreme I 13367,2 2170,72 1664,18 -3489,88 3501,98 

7 
Bearing 

Capacity I 
11283,08 1740,36 11,865 -2199,53 78,735 

8 
Bearing 

Capacity II 
11725,8 1776,21 0,00 -2068,67 0,00 

9 
Bearing 

Capacity III 
10967 1716,46 0,00 -2286,76 0,00 

10 
Bearing 

Capacity IV 
9752,92 1624,27 0,00 -2622,53 0,00 

The loading combinations on Abutment 2 are shown in Table 3. 

Table 3. Abutment 2 Loading Combinations 

No Action Pu (kN) Tux (kN) Tuy (kN) 
Mux 

(kNm) 

Muy 

(kNm) 

1 Strength I 5524,51 329,70 0,00 -826,16 0,00 

2 Strength II 5126,07 724,98 0,00 241,11 0,00 

3 Strength III 3749,26 557,68 16,74 -210,60 84,03 

4 Strength IV 5010,84 142,88 0,00 -1833,74 0,00 

5 Strength V 3736,60 550,26 4,78 -230,65 24,01 

6 Ekstrem I 4030,36 1021,28 476,07 867,98 755,73 

7 Bearing Capacity I 3808,83 655,75 3,59 443,03 18,01 

8 Bearing Capacity II 4103,86 691,60 0,00 539,82 0,00 

9 Bearing Capacity III 3605,81 631,85 0,00 378,50 0,00 

10 Bearing Capacity IV 2808,93 537,49 0,00 123,72 0,00 

http://dx.doi.org/10.32832/astonjadro.v13i12
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The loading combinations on the Pillars are shown in Table 4. 

Tabel 3. Pillar loading combinations 

No Action Pu (kN) 
Tux 

(kN) 

Tuy 

(kN) 

Mux 

(kNm) 

Muy 

(kNm) 

1 Strength I 15806,68 236,76 0,00 -2531,63 0,00 

2 Strength II 15269,64 537,57 0,00 -305,63 0,00 

3 Strength III 13447,93 370,27 54,72 -1543,65 568,30 

4 Strength IV 17873,23 25,99 0,00 -5376,40 0,00 

5 Strength V 13406,55 348,61 15,63 -1703,91 162,37 

6 Ekstrem I 12792,78 1027,86 1729,15 601,27 5482,29 

7 Bearing Capacity I 11475,69 489,77 11,73 329,17 121,78 

8 Bearing Capacity II 11866,06 525,62 0,00 594,46 0,00 

9 Bearing Capacity III 11194,76 465,87 0,00 152,31 0,00 

10 Bearing Capacity IV 10120,68 373,88 0,00 -528,42 0,00 

Development 

The foundation redesign of the Ngadi Bridge construction uses a bored pile foundation and aims to 

reduce concrete volume requirements. The product made is the result of the calculation of the 

bearing capacity of the bored pile foundation along with the concrete volume requirements. After 

the researcher makes the product, it is then submitted to experts for validation. The product was 

validated by experts for two rounds. The experts in question are Foundation Experts and 

Geotechnical Experts. The following are the results of the first round of validation: 

1. The selection of bored pile foundation type for redesign is appropriate. 

2. The calculation of the bearing capacity of the foundation is in accordance with the specified 

method. 

3. The method for calculating the bearing capacity of the foundation is just one, because the 

resulting value is not much different. 

4. Since the bored pile foundation can be placed in the medium to hard soil range, the foundation 

depth is shallowed as long as it is still in medium soil. 

5. Changing the foundation diameter to 0.6 m on each abutment and pillar. 

6. Due to the small number of redesigned piles produced, the pile cap size was also redesigned 

(reduced) as long as it was not less than the bridge width. 

7. The pile cap size is reduced because there is a requirement for the maximum distance between 

the outermost pile and the edge of the pile cap.   

After the researchers revised the product according to the comments and suggestions in the first 

round of validation, then the second round of validation was carried out by the same experts. The 

following are the results of the second round of validation: 

1. The Foundation Expert assessed that the redesign of the bridge foundation structure was in line 

with the research objectives. 

2. Geotechnical experts assessed that the redesign of the bridge foundation structure was in line 

with the research objectives. 

Based on the results of expert validation, the following is the final product of the redesign of the 

Ngadi Bridge foundation structure. 

Abutment 1 
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Tabel 5. Redesign Data Abutment 1 Foundation 

Existing Condition Redesign Data 

Maximum Load (Pmax) = 15643,59 kN Maximum Load (Pmax) = 15643,59 kN 

Pile Cap Length (By) = 16,4 m Pile cap Length (By) = 9,5 m 

Pile Cap Width (Bx) = 8,4 m Pile Cap Width (Bx) = 3,5 m 

Pier Shaft Length = 8,1 m Pier Shaft Length = bored pile 

Pier Shaft Width = 1,2 m Diameter (D) = 0,6 m 
Foundation Type =Concrete Piles Length (L) = 15 m 
Diameter(D) = 0,8 m N-SPT =25 

Length  (L) = 16 m   

N-SPT = 29   

The reason for choosing a diameter of 0.6 m is to streamline the concrete volume requirements, so 

a smaller diameter is chosen than the existing conditions. While the selection of a length of 15 m is 

in addition to streamlining the concrete volume requirements, based on the results of the SPT test 

the south side is at an N-SPT value of 25. 

Reducing the dimensions of the pile cap from the existing conditions needs to pay attention to the 

requirements for the distance between the outermost pile and the edge of the pile cap. According to 

Sardjono (1991), the distance from the outermost pile to the edge of the pile cap is usually taken: 

a. Cast in place pile, then the distance between the outermost pile and the edge of the pile cap ≥ the 

diameter of the pile or the diagonal of the pile section. 

b. Foundation piles in the form of piles, then the distance between the outermost pile and the edge 

of the pile cap is 1.25 times the pile diameter or 1.25 times the diagonal of the pile section. 

Another consideration of pile cap redesign is that the pile cap dimension must be larger than the pier 

shaft. 

Based on the redesigned data and considerations above, the bearing capacity value and concrete 

volume requirements can be shown in Table 6. 

Tabel 4. Abutment 1 Redesigned Calculation 

Magnitude Amount 

End Resistance (Qp) = 424,115 kN 

Frictional Resistance (Qs) = 2591,814 kN 

Ultimate Reistance (Qu) = 3015,929 kN 

Allowable Resistance (Qa) = 1507,964 kN 

Total Pile (n) = 10,37 ≈ 12 Piles 

Allowable Load Capacity of Pile Group (Qg) = 24501,99 kN (Safe) 

Pile Volume (V) = 16,2π m3 = 50,8938 m3 

Figure 6. Abutment 1 Site Plan Redesign 

http://dx.doi.org/10.32832/astonjadro.v13i12
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Figure 7. Top View of Abutment 1 Redesign 

Abutment 2 

Tabel 7. Abutment 2 Redesign Data Foundation 

Existing Condition Redesign Data 

Maximum Load (Pmax) = 5524,51 kN Maximum Load (Pmax) = 5524,51 kN 

Pile Cap Length (By) = 10,4 m Pile Cap Length (By) = 9,5 m 

Pile Cap Width (Bx) = 4,4 m Pile Cap Width (Bx) = 2 m 

Pier Shaft Length = 8,1 m Pier Shaft Length = bored pile 

Pier Shaft Width = 1,2 m Diameter (D) = 0,6 m 

Foundation Type = Concrete Pile Length (L) = 10 m 

Diameter (D) = 0,8 m N-SPT = 22 m 

Length (L) = 10 m   

N-SPT = 24   

 

The reason for choosing a diameter of 0.6 m is to streamline the concrete volume requirements, so 

a smaller diameter is chosen than the existing conditions. While the selection of a depth of 10 m is 

in addition to streamlining the concrete volume requirements, based on the SPT test results the north 

side is at an N-SPT value of 22. So it is still in hard soil. In addition, the reason for choosing pile 

cap dimensions with a length of 9.5 m and a width of 2 m is based on the dimensions of the pier 

shaft, the number of bored pile foundations produced, and the theory of Sardjono (1991) regarding 

the distance of the outermost pile to the edge of the pile cap. 

Based on the redesign data and the above considerations, the bearing capacity values and concrete 

volume requirements can be shown in Table 8. 

Table 8. Abutment 2 Redesign Calculation 

Magnitude Amount 

End Resistance (Qp) = 373,2212 kN 

Frictional Resistance (Qs) = 1520,531 kN 

Ultimate Reistance (Qu) = 1893,752 kN 

Allowable Resistance (Qa) = 946,876 kN 

Total Pile (n) = 5,8 ≈ 6 tiang 

Allowable Load Capacity of Pile Group (Qg) = 9068,82 kN (Safe) 

Pile Volume (V) = 5,4π m3 = 16,9646 m3 
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Figure 9. Abutment 2 Redesigned Foundation Site Plan 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Abutment 2 Redesign Top View 

Pilar 

Table 9. Pile Foundation Redesigned Data 

Existing Conditions Redesigned Data 

Maximum Load (Pmax) = 17873,23 kN Maximum Load (Pmax) = 17873,23 kN 

Pile Cap Length (By) = 16,4 m Pile Cap Length (By) = 11 m 

Pile Cap Width (Bx) = 10,4 m Pile Cap Width (Bx) = 8 m 

Pier Shaft Length = 8,1 m Pier Shaft Length = bored pile 

Pier Shaft Width = 1,2 m Diameter (D) = 0,6 m 

Jenis pondasi = Concrete Pile Length (L) = 4 m 

Diameter (D) = 0,8 m N-SPT = 24 

Length (L) = 4 m   

N-SPT = 24   

 

The reason for choosing a diameter of 0.6 m is to streamline the concrete volume requirements, so 

a smaller diameter is chosen than the existing conditions. While the selection of a depth of 4 m or 

the same as the existing condition is based on trial-and-error calculations, an effective volume of 
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concrete is obtained with a safe foundation bearing capacity. In addition, the reason for choosing 

pile cap dimensions with a length of 11 m and a width of 8 m is based on the dimensions of the pier 

shaft, the number of bored pile foundations produced, and the theory of Sardjono (1991) regarding 

the distance of the outermost pile to the edge of the pile cap. 

Based on the Redesigned data and the above considerations, the bearing capacity values and concrete 

volume requirements can be shown in Table 10. 

Table 10. Redesigned Pile Calculation 

Magnitude Amount 

End Resistance (Qp) = 407,1504 kN 

Frictional Resistance (Qs) = 663,5044 kN 

Ultimate Reistance (Qu) = 1070,655 kN 

Allowable Resistance (Qa) = 535,3274 kN 

Total Pile (n) = 33,38 ≈ 35 tiang 

Allowable Load Capacity of Pile Group (Qg) = 22430,43 kN (Safe) 
Pile Volume (V) = 12,6π m3 = 39,58407 m3 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11. Redesign Pile Foundation Site Plan 
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Figure 12. Redesign Pile Top View 

Concrete Volume Settlement 

The percentage reduction in redesigned concrete volume requirements against existing conditions 

is shown in Table 11. 

Table 5. Reduction Percentage in Concrete Volume Requirement 

Exsisting Volume and Redesign Volume Comparison 

Existing total volume = 68,6π m3 = 216,14 m3 

Redesign Volume: 

Abutment 1 

Abutment. 2 

 

Pile: 

Total Redesign Volume 

Volume Reduction Percentage 

 

= 16,2π m3 = 50,8938 m3 

= 5,4π m3 = 16,9646 m3 

 

= 12,6π m3 = 39,58407 m3 

= 34,2π m3 = 107,4425 m3 

= 50,29% 

CONCLUSION  

First, the implementation of the existing foundation (piles) in the Ngadi Bridge Construction Project 

caused vibration and noise, and the large number of existing foundation points in each abutment and 

pillar caused the number of concrete volume requirements to increase, namely 216.14 m3. Second, 

the design of bored piles on the Ngadi Bridge for Abutment 1 is to use 12 bored piles with a diameter 

of 0.6 m and a foundation depth of 15 m. The resulting group bearing capacity is 2450 m3. The 

resulting group bearing capacity is 24501.99 kN. For Abutment 2, using 6 bored piles with a 

diameter of 0.6 m and a foundation depth of 10 m. The resulting group bearing capacity is 9068.82 

kN. Meanwhile, the pillar uses 35 bored piles with a diameter of 0.6 m and a foundation depth of 4 

m. The resulting group bearing capacity is 22430.43 kN. Third, the total volume of existing 

foundation concrete needs is 216.14 m3. While the total volume of bored pile foundation concrete 

requirements is 107.4425 m3. So that the percentage of savings in concrete volume requirements 

reaches 50.29%. 

SUGGESTION 

First, when planning the foundation, it is necessary to consider the advantages and disadvantages of 

each design alternative in order to choose the most effective and efficient one. Second, accuracy in 

conducting soil investigation and reading the results of the investigation needs to be considered in 

http://dx.doi.org/10.32832/astonjadro.v13i12
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order to obtain accurate planning calculations. Third, further development research can be carried 

out by using soil strength data sources from other tests to support the analysis of foundation bearing 

capacity calculations. 

ACKNOWLEDGEMENT  

Authors would like to thank CV Adhirajasa Ciptana Engineering assists this research. The author is 

also grateful to those who have helped in carrying out this service. 

REFERENCES  

Adam, A. (2006). Delphi Method.  

Angraeni, R. (2014). Redesign of JPTK FKIP UNS Building Using SAP 2000 Program Analysis as 

Implementation of Earthquake Engineering Course (Coarse Aggregate Using 60% Percentage Slag). 

Thesis. 

Anonymous. (2019, April 25). Parts of the Bridge. Retrieved from Karet Malang: 

https://karetmalang.wordpress.com/ 

Arikunto. (2018). Research Procedures (Revision VI). Rineka Cipta. 

Arsyad, N., Yanti, R. N., & Akbar, H. (2021). Analysis of the Support Capacity of Bored Pile 

Foundation at the Bukittinggi City Satpol PP Office Building. Rivet, 73-79. 

Asiyanto. (2007). Construction Method for Foundation Work. Jakarta: University of Indonesia 

Publisher (UI-Press). 

Assa, V. A., & Mantiri, H. G. (2020). Support Capacity of Shallow Foundation with Sondir Data in 

Kairagi Dua Village - Manado. Applied Civil Engineering, 47-61. 

Awandari, L. P., & Indrajaya, I.G. (2016). The Effect of Infrastructure, Investment, and Economic 

Growth on Community Welfare through Employment Opportunities.E-Journal EP Unud, 1435-

1462. 

Aznita, D., Tifani, E., & Lizar. (2018).Redesign of Kengkam Bridge Foundation on Abutment I 

(Case Study:Kengkam Bridge, Merbau District, Meranti Islands Regency).National Seminar on 

Industry and Technology (SNIT), 335-344. 

Balamba, S., Sompie, O. B., & Sarajar, A. N. (2013).Bridge Foundation Stability Analysis:Case 

Study of Essang-Lalue Bridge.Journal of Civil Statics, 730-744. 

Berawi, M. A. (2015).Innovation Engineering of Mega Infrastructure Projects:Case Study of Sunda 

Strait Bridge. Jakarta:University of Indonesia Publisher (UI-Press). 

Darasena, L., & Dewantoro, F. (2020).Calculation of Bored Pile Volume without Reinforcement in 

the Construction of Sultan Agung Flyover.Joints, 61-66. 

Engineering, C. A. (2021).Final Report on the Construction Planning of Ngadi Bridge, Kediri 

Regency.  

Erfinanto, E. (2022, May 30).Ngadi Bridge Connecting Kediri-Tulungagung to be Built Soon. 

Retrieved from Liputan 6: https://surabaya.liputan6.com/read/4973760/jembatan-ngadi-

penghubung-kediri-tulungagung-segera-dibangun 

Fadhilah, U. N., & Tunafiah, H. (2018). Analysis of Bored Pile Foundation Supportability Based on 

N-SPT Data According to Reese&Wright Formula and Decline.IKRA-ITH Technology, 7-13. 

Fahmawati, D. L., & Isnaniati, M. (2016). Effectiveness of the Theory of Soil Support Calculation 

with NSPT Method (Case Study of At-Tauhid Building Construction of Univ. Muhammadiyah 

Surabaya).Thesis. 

Firdaus, G. R. (2019).Analysis of the Soil Support Capacity of Pile Foundations Using the Vesic 

Method and Computer Program in the Construction Project of the Flood Control Pump House of the 

Bendung River Subwatershed.Thesis. 



 

ASTONJADRO    
  pISSN  2302-4240 

      eISSN  2655-2086 

Volume 13, Issue 2, June 2024, pp.627-642 
DOI: http://dx.doi.org/10.32832/astonjadro.v13i12                      http://ejournal.uika-bogor.ac.id/index.php/ASTONJADRO    

 

641 

Hasib, S. A. (2020).Analysis of Retaining Wall with and Without Drilled Piles (Case Study: 

Bojongsoang Cosmetic Factory Project, Bandung).Thesis. 

Himawan. (2018).Value Engineering Analysis on Bridge Foundations (Case Study:Kali Cenger 

Bridge Construction Project of Semarang-Solo Toll Road Salatiga-Boyolali Section Ampel-Boyolali 

Section). 

Joni, I.G. (2017). Factors Causing Failure of Bridge Structures.Paper. 

Lapis, J. O., Balamba, S., Sompie, O. B., & Sarajar, A. N. (2013). Bridge Foundation Stability 

Analysis Case Study:Essang-Lalue Bridge. Journal of Civil Statics, 730-744. 

Lestari, I.A., & HS, M. S. (n.d.). Application of Value Engineering for Cost Efficiency in 

Construction Projects: Case Study of the Construction of Multi-storey Parking Lot of Unair Campus 

B Surabaya. 

Lubis, A. F. (2019). Analytical and Numerical Analysis of Pile Foundation Support Capacity at 

Medan-Binjai Toll Road Project Section IA Sei Deli Bridge STA 1+600. Thesis. 

Mashudi, D. (2017, February 27).BREAKING NEWS - Ngadi Bridge on Kediri-Tulungagung 

Border Broken by Flood.Retrieved from Surya Malang: 

https://suryamalang.tribunnews.com/2017/02/27/breaking-news-jembatan-ngadi-di-perbatasan-

kediri-tulungagung-putus-akibat-diterjang-banjir 

Masiku, H. (2019).Sub Structure Planning of Orongan River Bridge in North Toraja 

Regency.Dynamic Saint, 756-763. 

Muluk, M., Hamid, D., Satwarnirat, Dalrino, & Santi, M. (2020).Comparative Study of Pile 

Foundations with Bore Pile Foundations (Case Study:Implementation of Grand Kamala Lagoon-

Bekasi Tower Foundation Construction). Civil Engineering, Padang Institute of Technology, 26-33. 

Nugroho, A. (2021, June 8).Needs Maintenance!Ngadi Bailey Bridge is heavily used by heavy 

vehicles. Kediri, East Java, Indonesia. 

Polit, D. F., & Beck, C. T. (2004).Nursing Research:Principles and Methods. New York:Lippincott 

Williams & Wilkins. 

Purwanto, H. (2022).Comparative Analysis of Bored Pile Foundation Supportability with Pile 

Driving Analyzer Results (Case Study of Araskabu-Siantari Bridge Project). Thesis. 

Rohmawati, R. F., Putra, P. P., & Nurthahjaningtyas, I.(2022).  

Redesign Analysis of Abutment Foundation and Retaining Wall of Kendalbulur Village River 

Bridge, Boyolangu District, Tulungagung Regency. Journal of Civil Engineering, 117-124. 

Roschedy, G., Manoppo, F. J., & Mandagi, A. T. (2019). Foundation Supportability Analysis of 

Gorr I Bridge. Journal of Civil Statics, 397-408. 

Rusyid, I., & Indianto, A. (2019). Redesign of Bridge Under Structure with Pile Cap Type Bridge 

Head.National Seminar on Civil Engineering of Politeknik Negeri Jakarta, 575-580. SNI 

1726:2019.(n.d.). 

Struyk, H. J., & Veen, K. H. (1990). Bridges.Jakarta:Pradnya Paramita. 

Suandri, A. (2020). Supportability of Trestle Pier Piles Using SPT Data in the Kabil Bulk Port 

Development Project.UIB Repository. 

Sugiyono.(2017). Quantitative, Qualitative, and R&D Research Methods.Bandung:Alfabeta. 

Sugiyono.(2019). Research and Development (R&D) Methods.Bandung:Alfabeta. 

Suhana, A., Rachmat, A., & Kadir, Y. (2020). Implementation of Value Engineering and its Impact 

on Project Cost Effectiveness and Efficiency. Techno-Socio Ekonomika Journal, 15-30. 

Susanto, A., Renaningsih, & Candrarini, R. A. (2020).  

http://dx.doi.org/10.32832/astonjadro.v13i12
http://ejournal.uika-bogor.ac.id/index.php/ASTONJADRO


 

Daffa Aqiila Surri, Sri Lestari, Sukatiman Sukatiman, Roemintoyo Roemintoyo 

The Redesign of the Ngadi Bridge Foundation Structure in Mojo District, Kediri Regency 

642 

Planning of Abutment Drill Pile Foundation of Kali Kendeng Bridge (Comparison of Meyerhof 

Method and Reese & Wright Method). dynamics of civil engineering, 30-36. 

Takwa, R. J. (2017). Modification of Ngancar Bridge Structure Design in Ngawi Regency with 

Prestressed Concrete Girder System.Applied Final Project. 

Widyastuti, F., & Hidayat, N. (2015).Comparative Analysis of Spun Pile and Bore Pile Foundations 

with the Same Quality in Terms of Work Method, Duration, and Cost on Sumber Waru Bridge of 

Surabaya-Mojokerto Toll Road Project Section IV. 

Winoto, A. D. (2014).Planning Building Foundations. Yogyakarta:TAKA Publisher. 

Wiratmoko, B. A., Winarto, S., & SP, Y. C. (2019). Pile Foundation Planning of Nganjuk Food 

Security Building. Jurmateks, 106-120. 

Yulistyawan, A. D. (2022). Evaluation of Foundation Work Methods at Buildings (Case Study of 

Yogyakarta Islamic University Hospital Building). Final Project. 

Yusuf, D. M. (2021). Redesign of the Al-Fath Mosque Building, FKIP Campus 5 UNS with an 

Accessibility Approach for Persons with Disabilities in Surakarta. Thesis. 

Za'irurrahman, M. (2023). Analysis of Bored Pile Foundation Supportability with Analytical and 

Numerical Methods (Case Study: Construction Project of Basic Lipi Infrastructure Building 

Bandung - West Java). Thesis. 

Bagio, T. H., Baggio, E. Y., Mudjanarko, S. W., & Naibaho, P. R. T. (2021). REINFORCED 

CONCRETE BEAM AND COLUMN PROGRAMMING BASED ON SNI:2847-2019 ON 

SMARTPHONE USING TEXAS INSTRUMENTS. ASTONJADRO, 10(2), 287–300. 

https://doi.org/10.32832/astonjadro.v10i2.5101 

Artiwi, N. P., & Rosdiyani, T. (2021). IMPLEMENTATION OF FREE LEARNING POLICY-

INDEPENDENT CAMPUS PROGRAMS ON MASTERING COURSE THEORY OF 

FOUNDATION DESIGN. ASTONJADRO, 10(1), 173–182. 

https://doi.org/10.32832/astonjadro.v10i1.4419 

Rahman, A., Fatnanta, F., & Satibi, S. (2023). Analysis of the Capability of Pile Assembly 

Foundations in Soft Soil in Physical Modeling of Variationsiin Laboratory Scale Distances. 

ASTONJADRO, 12(1), 136–143. https://doi.org/10.32832/astonjadro.v12i1.8139 

Sitompul, S. T., & Pariatmono, P. (2022). Reliability of simple space truss structure. 

ASTONJADRO, 11(3), 600–607. https://doi.org/10.32832/astonjadro.v11i3.7399 

Lutfi, M., Berangket, R., & Taqwa, F. M. L. (2022). FINITE ELEMENT METHOD MODELLING 

OF STEEL SHEET PILE STRUCTURE ON DEEP FOUNDATION EXCAVATION. 

ASTONJADRO, 11(2), 371–381. https://doi.org/10.32832/astonjadro.v11i2.6302 

 

 

 

https://doi.org/10.32832/astonjadro.v10i2.5101
https://doi.org/10.32832/astonjadro.v10i1.4419
https://doi.org/10.32832/astonjadro.v12i1.8139
https://doi.org/10.32832/astonjadro.v11i3.7399
https://doi.org/10.32832/astonjadro.v11i2.6302

