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Abstract. 
 
This study aims to evaluate the performance of the inner foundation in the Ambon City Financial Services 
Authority (OJK) Office Building based on field data in the form of boring logs and Standard Penetration Test 
(SPT) results. The evaluation focused on axial bearing capacity, lateral resistance, and foundation degradation to 
assess the level of safety and reliability of the foundation system against working loads. The types of foundations 
analyzed included drilled pile foundations and piles with variations in diameter of 60 cm and 80 cm and depths of 
18 m and 25 m. The bearing capacity analysis of the drill pile was carried out using the Reese & O'Neil and 

Reese & Wright methods, while the bearing capacity of the pile was calculated using the Coyle & Castello and 
Schmertmann methods. Lateral resistance was analyzed using the Broms method, and the estimated decline was 
calculated using a semi-empirical approach. The results showed that there was a difference in carrying capacity, 
lateral resistance, and the magnitude of the decline between the drill pile and the pile which was influenced by the 
size of the pile and the characteristics of the local soil. In general, the increase in the diameter and depth of the 
mast contributes to an increase in bearing capacity and lateral resistance and reduces the potential for 
degradation. These findings confirm that the selection of foundation types must consider the specific geotechnical 
conditions of the location in order to be able to provide optimal and safe structural performance. 

 
Keywords: Drill pile foundation; pile; bearing capacity; lateral resistance;lowering and foundation evaluation. 
  

 
 

I.  INTRODUCTION 

The foundation is the most basic structural element in a building that functions to withstand and 

transmit the load from the upper structure to the supporting ground so that the stability and safety of the 

building are maintained. According to Widojoko (2025), the foundation acts as the lowest part of the 

construction that accommodates the entire building load before being channeled to the soil layer that is able 

to support it. Therefore, every construction erected on the ground must have a properly planned foundation 

system. The selection of the shape of the foundation is influenced by the size of the building load and the soil 

condition at the construction site, while the depth of the foundation is determined based on the location of the 

hard soil layer that is able to provide optimal support. In addition, the determination of the appropriate type 

of foundation must consider the carrying capacity of the soil and the magnitude of the possible subsidence to 

avoid structural failure (Suroso and Tjitradi, 2020).In general, foundations are divided into two types, 

namely shallow foundations and deep foundations. A shallow foundation is a foundation that is only able to 

accept relatively small loads and receive building loads directly.  

In contrast to deep foundations, which are foundations that are able to accept large building loads 

and pass building loads to hard soil or very deep rocks. The foundation elements should be considered 

ranging from the interland at a safe level of watering to the limit of subsidence to the acceptable amount. The 

selection of the type of foundation for a building must take into account many aspects, such as the type of 

soil, the load to be carried, as well as other factors, such as; wind, earthquake, storm and others.In the 

research area located in the Amantelu area, it is dominated by very rigid soil at a depth of 5 to 15 m, at a 

depth of more than 15 m the soil condition has a hard soil location. This soil condition was obtained based on 

the results of drill data at the research location, namely in the "Construction of the Financial Services 

Authentication Office". Drilling work is carried out at 3 (three) drilling points using a rotary drilling machine 

using bentonite or a casing with a diameter of 100 mm. At each drill point, a Standard Penetration Test (SPT) 

was tested using a Split Spoon Sampler with a diameter of 50 mm and a length of 500 mm for sampling the 

ground hit using a 140 pound (63 kg) drive weight dropped from a height of 30 inches (75 cm).  
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Based on the results of the land investigation, the construction of the Financial Services 

Authentication Office (OJK) with an area of 4,500 m2 and a total height of 26.8 m located on Jl. RA. Kartini, 

Amantelu Village, Sirimau District, Ambon City, Maluku Province, used a type of deep foundation in the 

form of a 60 cm diameter drill pile foundation, and a length of 25 meters.This study aims to assess the 

performance of the foundation system in the Financial Services Authority (OJK) Office Building in Ambon 

City, Maluku, by referring to the available field data and considering the local geotechnical characteristics 

and the influence of vertical loads, lateral loads, and earthquake loads working on the foundation. A number 

of previous studies have shown that the variation in analysis methods and differences in research locations 

have a significant influence on the results of the calculation of the carrying capacity and the decline of the 

foundation, as shown in the research of Trinanda (2021) and Ikhwan et al. (2024) which produce different 

carrying capacity and subsidence values in different soil conditions and types of foundations.  

The findings indicate that the results of foundation planning cannot be applied in general without 

considering the soil conditions and structural characteristics at the research site. On this basis, this study is 

directed at a thorough evaluation of the foundation of the Ambon City Financial Services Authority (OJK) 

Building through a recalculation of carrying capacity, lateral holding capacity, and lowering of poles based 

on NSPT data and field technical data using appropriate analytical methods. It is hoped that the results of this 

study can describe the actual condition of foundation performance and become a technical reference in 

assessing the level of safety and reliability of building foundation systems in areas with geotechnical and 

seismic conditions such as Ambon City. The research process on the construction of the Financial Services 

Authentication Office (OJK) was carried out in accordance with the planned research flow and planned 

recalculation of the bearing capacity of the drill pile foundation with NSPT drill data, pile specification data, 

and other data using the Reese & O'Neil and Reese & Wright methods and recalculating the bearing capacity 

using pile foundations with the same dimensions using the Coyle & Castello method and Schmertmann, 

Broms Method for lateral resistance and mast lowering using Semi-Empirical methods. 

 

II.  METHODS  

The research method used in this study is a quantitative method that aims to evaluate the carrying 

capacity of the foundation in the construction of the Financial Services Authority Office Building on Jalan 

RA Kartini, Amantelu Village, Sirimau District, Ambon City, Maluku Province. The analysis was carried out 

using the Reese & O'Neil and Reese & Wright methods to assess the bearing capacity of the pile foundation, 

and then the results were compared with the pile foundation calculation using the Coyle & Castello and 

Schmertmann method. This approach is carried out through systematic stages which include preliminary 

studies, identification and data collection, data processing and analysis, to drawing conclusions related to the 

feasibility and performance of the foundation at the research site. 

 

III.  RESULT AND DISCUSSION  

Analysis of Drilling Pole Calculation 60 cm Diameter 

The analysis of the calculation of drill piles in the reviewed buildings was carried out using piles 

with a diameter of 60 cm and a depth of 25 m. The geometric parameters of the pole are calculated as the 

basis of the analysis, where the circumference of the side of the pole is obtained from the result of 

multiplying π with the diameter of the pole, while the area of the pole blanket is calculated from the 

circumference of the pole multiplied by the length or depth of the pole. The cross-sectional area of the 

bottom end of the pole is determined using the formula of a quarter π multiplied by the square of the 

diameter of the pole. In addition, the weight of the pole is obtained from the result of multiplying the cross-

sectional area, the length of the pole, and the specific gravity of the concrete used.In the planning of pole 

groups, a variation in the number of poles is used, consisting of the first group as many as 2 poles, the second 

group as many as 3 poles, and the third group as many as 4 poles. The horizontal distance from the survey 

point to the ground level is set at 100 cm. All of these parameters are used as a basis for analyzing the 

bearing capacity of the poles, both against pressing, tensiling, and lateral loads, as well as to calculate the 

amount of settlement that occurs in the foundation. 
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The calculation of the bearing capacity of a single drill mast is carried out using two approaches, 

namely the Reese & O'Neill and Reese & Wright methods. Based on the Reese & O'Neill method, the end 

resistance value was 915.62 kN and the total friction resistance was 5521.69 kN, so that the net ultimate 

support capacity of the pole reached 6260.7 kN after subtracting the weight of the pole. Meanwhile, the 

Reese & Wright method yielded a greater value, with an end resistance of 1074.33 kN and a friction 

resistance of 5859.09 kN, resulting in an ultimate capacity of 6756.80 kN. This difference is due to the 

different approaches to correlation of NSPT values to soil resistance in each method. For tensile conditions, 

the ultimate capacity obtained was 4335.96 kN (Reese & O'Neill) and 4570.95 kN (Reese & Wright), 

indicating that the contribution of blanket friction was very dominant in resisting uplift forces.Taking into 

account safety factors, the permit bearing capacity for compressive loads was obtained at 3130.35 kN in the 

Reese & O'Neill method and 3378.40 kN in the Reese & Wright method. As for the towing load, the permit 

value is 1445.32 kN and 1523.65 kN, respectively. In the pole group analysis, the total capacity increases 

with the number of poles, where the Reese & O'Neill method ranges from 11043.38 kN to 22086.76 kN, 

while the Reese & Wright method produces a capacity between 13513.6 kN to 27027.2 kN. This suggests 

that Reese & Wright's method tends to provide a larger estimate of carrying capacity. 

In lateral load analysis, the pole is categorized as a long pole for both free-end and clamp-end 

conditions, based on the value of the dimensionless factor βL that exceeds the criterion limit. Calculations 

using the Broms method show that the ultimate lateral resistance for free-end posts is 12966.02 kg, while for 

clamp ends is 45531 kg. After the implementation of the safety factor, the lateral load of the permit was 

obtained of 42.38 kN and 148.8 kN, respectively. The deflection that occurs is relatively small, which is 

about 7.3 mm for the free-end pole and 8.98 mm for the clamp-end pole, so it is still within acceptable limits. 

Furthermore, the analysis of the decline of the foundation shows that the total settlement that occurred is 

relatively similar in both methods. With the Reese & O'Neill method, the total decrease reached 7.7 cm, 

while the Reese & Wright method resulted in a value of 7.8 cm. The largest component of the drop comes 

from deformation at the end of the pole, while the contribution from the axial deformation of the pole and the 

distribution of the load along the blanket is relatively smaller. Overall, the results of the analysis show that 

the drill mast has a fairly good capacity to withstand axial, lateral, and tensile loads, with a drop rate that is 

still within the design tolerance limit.The analysis of the calculation of drill piles with a diameter of 80 cm 

was carried out as a comparison with the existing foundation by taking into account geometric parameters 

and soil conditions at the site. From the results of the calculation of the carrying capacity of a single mast 

using the Reese & O'Neill and Reese & Wright methods, the same value was obtained, namely the ultimate 

bearing capacity of 4340.11 kN. 

This value comes from the contribution of the end resistance of 1243.44 kN and the friction 

resistance of the blanket of 3322.75 kN, then subtracted by the weight of the pole by 226.08 kN. For tensile 

conditions, the ultimate capacity of the pole reaches 2718.19 kN which is dominated by the contribution of 

friction along the pole blanket. After taking into account the safety factors, the permit support capacity for 

compressive loads is 2170.05 kN, while for tensile loads is 906.06 kN.In the analysis of the pole group, the 

carrying capacity increased with the number of poles used, which was 8680.22 kN for 2 poles, 13020.33 kN 

for 3 poles, and 17360.44 kN for 4 poles. In lateral load analysis, the pole is categorized as a long pole 

because the value of the βL factor meets the criteria for a long pole for both free-end and clamp-end 

conditions. The calculation results show that the ultimate lateral resistance for the free-end pole is 26038.45 

kg and for the clamped end pole is 76341.19 kg. After dividing by the safety factor, the lateral load of the 

permit was obtained of 85.12 kN and 249.55 kN, respectively. The deflection value that occurs is relatively 

small, which is about 8.24 mm at the free end and 9 mm at the pinch end, so it is still within the safe limit. 

Furthermore, the analysis of the foundation subsidence showed that the total settlement that occurred was 

relatively small compared to the diameter of 60 cm. The total decrease calculated by both methods is the 

same, which is 3,726 cm. The largest component comes from the drop at the end of the pole, while axial 

deformation and load distribution along the pole make a smaller contribution. Overall, the 80 cm diameter 

drill post shows fairly good performance with adequate bearing capacity, safe lateral stability, and relatively 

small drop so that it is suitable for use as an alternative to foundation planning. 
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IV.  CONCLUSION  

Based on the results of the analysis of bearing capacity, lateral resistance, and foundation subsidence 

on drill piles and piles with variations in diameter of 60 cm and 80 cm, the following conclusions can be 

drawn: Based on the calculation results, at a diameter of 60 cm, the axial bearing capacity of the pile has a 

ratio of about 1.18–1.39 times greater than that of drill piles. Meanwhile, at a diameter of 80 cm, the ratio of 

the bearing capacity of the pile to the drill post increases to about 2.05–2.18 times. This shows that piles 

generally have a greater axial bearing capacity than drill piles of the same diameter.The lateral resistance 

obtained indicates that the lateral resistance value is determined by the diameter and soil conditions, not by 

the type of pole. At 60 cm in diameter, both the drill post and the pile produce a lateral resistance of 446.51 

kN, while at 80 cm a diameter of 748.65 kN.  

Thus, it can be concluded that the increase in the diameter of the mast provides a significant increase 

in the lateral resistance capacity. The results of the dip analysis showed that piles generally experienced a 

smaller decline than drill piles, especially at the same diameter. At 60 cm in diameter, the borehole decline is 

in the range of 7.7–7.8 cm, while the pile only decreases by 3.04–3.5 cm.At 80 cm in diameter, the borehole 

drop is 3.73 cm, relatively comparable to the pile which ranges from 3.98–4.68 cm. Based on the calculation 

value obtained in the evaluation of the carrying capacity of the foundation in the construction of the 

Financial Services Authentication Office (OJK) and compared with the bearing capacity of the pile 

foundation, it was found that piles have advantages and advantages compared to drill piles based on carrying 

capacity parameters 
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