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ABSTRACT  

The PKP-PK building is one of the facilities located at an airport to visually monitor aircraft 
movements. In connection with this, at Husein Sastranegara Airport Bandung there is a PKP-PK 
building. In this study, it is intended to plan the PKP-PK building structure in accordance with 
SNI. so that in analyzing the structure, the SRPMK (Special Moment Bearing Frame System) 
method is used. In the calculation of the structure used SRPMK (Special Moment Bearing Frame 
System) and Strong Column Weak Beam which refers to SNI 1726: 2019 concerning earthquakes. 
In planning the building structure, SNI 2847: 2019 concerning reinforced concrete and SNI 1727: 
2018 for loading are used. In this research, the SAP 2000 auxiliary program is used for 3D 
building modeling, PCAColumn for column interaction diagram calculation, and Autocad 2018 
for reinforcement details. In the planning, 400/600mm main beam, with 5 D 19 flexural 
reinforcement at positive moment, at 7 D 19 flexural reinforcement at negative moment, 
300/500mm sub-beam, with 3 D 16 flexural reinforcement at positive moment, at 5 D 16 flexural 
reinforcement at negative moment, 200/300 sub-beam with 3 D 13 flexural reinforcement at 
positive moment, at 5 D 13 flexural reinforcement at negative moment 600/600 column and 100 
mm plate thickness and structural reinforcement details are included in the engineering drawings. 
In addition, the PKP-PK structural design control check based on SNI 1726: 2019 has met the 
requirements and fulfills the Strong Column Weak Beam concept and the cost required for the 
PKP-PK building construction planning is Rp1,324,860,000.00 (One Billion Three Hundred 
Twenty Four Million Eight Hundred Sixty Thousand Rupiah). 

 

Keywords: SRPMK, PKP-PK, Strong Column Weak Beam, Husein Sastranegara Airport 
Bandung. 

 

INTRODUCTION 

Husein Sastranegara International Airport (IATA: 
BDO,ICAO: WICC) is an international airport located at 
Jalan Pajajaran Number. 156, Husein Sastranegara 
village, Cicendo sub-district, Bandung city (capital of 
West Java Province), with coordinates 06o 54'  07 LS¬¬ 
- 107o 34' 34 East and elevation 2445 ft (742m). In 1974, 
the activities of commercial air traffic and transportation 
services began to be carried out officially, namely with 
the establishment of the Representative office of the 
Directorate General of Civil Aviation with the name 
Husein Sastranegara Bandung Air Station for the benefit 
of civil commercial aviation activities. Furthermore, in 
1983    based    on    the   Decree    of    the    Minister of 

Transportation Number: KM68/HK207/PHB-83 Dated 
February 19, 1983, the airport clarification was upgraded 
from class III to Class II. In 1994 on August 30, 1994 
regarding the addition of the capital participation of the 
State of Indonesia into the Share Capital of PT Angkasa 
Pura II (Source: angkasapura2.co.id). 

PKP-PK building is located on the air side with a 
strategic placement location based on the calculation of 
reaction time (Response Time) which functions as a 
center for controlling and implementing PKP-PK and 
Salvage operation activities. Based on the Director 
General of Air Transportation Regulation No. KP 420 
Year 2011, every fire station is located on the airside: KP 
420 Year 2011, each fire station must be equipped with a 
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watchroom that functions as a place to visually monitor 
the movement of aircraft free of obstructions and must be 
equipped with, among others, communication 
equipment, alarm systems, monitoring aids (voice and / 
or visual), voice recording equipment systems (voice, 
radio base, crash bell, telephone and intercom) 1 . The 
current condition of the fire station is not as required. 

Husein Sastranegara Airport is an airport located in 
the city of Bandung, West Java. Husein Sastranegara 
Airport with the 4C Airport category has a classification 
of PKP-PK facilities and infrastructure category 7. To 
support facilities and operations, appropriate 
infrastructure is needed, while for PKP-PK car park 
conditions have dimensions of 32 m x 13 m and the 
distance between columns is 3.5 m x 13 m. Observation 
of the existing watchroom is also less than optimal due to 
its unstrategic location. Observation of the existing 
watchroom is also less than optimal due to the location 
that is not strategic. For this reason, an appropriate 
watchroom design must be planned so that it can monitor 
the entire aircraft movement area. Therefore, the PKP- 
PK building renovation is carried out so that performance 
can be optimized. Based on these conditions, this 
research is systematically organized into a research 
entitled, "CONSTRUCTION PLANNING OF THE TOP 
STRUCTURE OF THE PKP-PK BUILDING AT 
HUSEIN SASTRANEGARA BANDUNG AIRPORT". 

According to Syamszadeh. M. M. (2022) with the title 
"Evaluation of Strong Column-Weak Beam Criteria in 
Columns Associated with Steel Frames". This criterion is 
called strong-column-weak girder (SCWB) in seismic 
design regulations and is confirmed by the formula as the 
ratio of the total bending capacity of the column to the 
truss beam at each washer. Usually we ignore the change 
of column cross-section at the connection point and use 
the maximum cross-sectional bending capacity of the 
column to estimate this ratio. The results show that the 
response to the SCWB ratio with a larger column cross- 
section results in plastic joints forming in the column 
earlier and exerting a smaller resisting force. 

According to Prianto. K. (202) with the title “Disaster 
Resilience In Building Construction Through Concrete 
Casting Methods: Implications For The Use Of Strong 
Columns And Weak Beams,” observations were made 
about the construction of a four-story concrete building. 
The analysis compares the entire ready-mixed concrete 
work carried out by one supplier with that using another 
supplier for each of the different parts of the building 
structure. The data used are the compressive strength test 
results of column and beam castings. From the data, plot 
the compressive strength of beam castings and compare 
it with the compressive strength graph of column 
castings. The results concluded that using different 
suppliers for casting different building components 
would have a higher chance of producing low-strength 
column-beam structures. 

According to Gao. L, Xue. J.Y. (2014) on the topic of 
"Static and elastic analysis testing of middle trusses with 
special-shaped columns made of solid reinforced 
concrete", Based on experience, building an analytical 
model of elastic-flexibility of experimental frames using 
the SAP2000 program will be comparatively discussed. 
It has been proved that the analytical model built with 
plastic fiber hinges is more effective in analyzing the 
elastic-plastic behavior of a frame in general. Some of 
these laws can be summarized as follows: when the 
column height ratio or the beam-to-column elastic 
bending moment ratio increases, the horizontal bearing 
capacity of the truss increases significantly; with the 
increase of the height-thickness ratio of column elements, 
the stiffness of the truss increases significantly. The 
ductility of the frame hardly changes when the height- 
thickness ratio of column braces, the yield strength of 
steel or the beam-to-column elastic bending moment ratio 
change. 

The problem formulation of this research is how to 
plan the PKP-PK building at the airport husein 
sastranegara bandung with the following formulation: 

1. How is the design of the upper structure of the PKP- 

PK building at Husein Sastranegara Airport Bandung 

using the SAP 2000 application? 

2. How to plan the structure of the Earthquake-resistant 

PKP-PK building according to Indonesian National 

Standard 1726: 2019? 

3. How to analyze the upper structure of the PKP-PK 

building using the SAP 2000 program? 

4. What is the cost budget required for the renovation of 

the PKP-PK building at Husein Sastranegara Bandung 

airport? 

 

METHOD 
 

Data 
 

As a basis for working on the research report, data is 
needed about everything related to the project. To obtain 
these data, several methods were used, as follows: 

1. Direct observation as primary data Is a primary data 
collection method, namely observing directly when 
work is carried out. The visual data can support an 
understanding of the written data of the project as 
well as the work sequence of a work implementation. 
Also noted are things that have never been obtained, 
due to varying field conditions. 

2. Collection of written project data as secondary 
dataThis data contains technical information about 
the project and can also be used as one of the bases 
for compiling the steps of a project work so that the 
data is to support existing primary data such as 
drawings, unit prices for wages and materials, and 
unit prices for work. 
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3. Literature Study Is a way of collecting data by reading 
or studying literature books that have to do with 
everything needed for the preparation of research. 

4. General data 

a. Building Name: PKP-PK Building 
b. Location :Husein Sastranegara Airport 
c. Function :a place to monitor aircraft movements 

and control the activities of fire fighting vehicles 
d. Number of floors: 2 
e. Building height: ±10m 

 
 
 

 
Figure 1 Flow Chart 

Cost Budget Plan 

RAB (Cost Budget Plan) is the amount of money 

needed for both wages and materials in a construction 

project work, both houses, buildings, bridges, and others. 

By calculating RAB before carrying out construction 

work, it can reduce cost or labor overruns, so that we can 

get maximum results at an efficient cost. The steps to 

calculate RAB are as follows: 

1. Defining work items. Before calculating the volume, 

first describe the work into the form of work items. 

What will be done in calculating the Budget Cost Plan 

(RAB). 

2. Calculating the volume of structural work. After 

identifying the work items, then start to calculate the 

volume of each work item. 

3. Finding the latest unit price list for wages and 

materials according to the provisions of each region. 

This time using the "Estimated Basic Unit Price of 

Large Cities in Indonesia Journal of Unit Price 

Database (Division IV Cipta Karya) West Java 

Province. 

4. Analyze the unit price of work per work item. Is the 

calculation of the need for materials, wages and tools 

per work item. To make a work analysis the word can 

directly refer to SNI. 

5. Prepare a Cost Budget Plan. After the above series of 

work has been completed, the next step is to compile 

a Cost Budget Plan (RAB). 

 

RESULTS AND DISCUSSION 

Preliminary Cross-Sectional Design 

Preliminary design is the initial planning to determine 
the dimensions of the building structure. Preliminary 
design is carried out on primary and secondary structures 
including columns, beams and plates. 

Material Data 
 

 

 
loading 

 
a. Dead Load 

The weight of all installed building construction 
materials, including walls, floors, roofs, ceilings, stairs, 
fixed partition walls, finishes and other architectural and 
structural components and other installed service 
equipment including the weight of cranes and material 
transport systems. The dead load/self weight of these 
structural elements will be calculated automatically. 

 
b. Live Load 

Loads caused by users and occupants of buildings or 
other structures that do not include construction loads and 
environmental loads, such as wind loads, earthquake 
loads, flood loads or dead loads. 
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c. Seismic Load 
 

Figure 2 Spectrum Response Graph 

Based on the soil data, the site class = E is obtained 
so that the following data is obtained through RSA 
Puskim: 

SS = 1.1976 

S1 = 0.5176 

SDS = 0.7185 

SD1 = 0.8281 
 

Structure Modeling 

For SAP2000 modeling which can be seen in Figure 
3 

 

 

Figure 3 3D Structure Modeling 
 

Figure 4 Modeling of 1st Floor Beams 

 

 
Figure 5 Column Modeling K50 

 
SRPMK Beam Design SNI 2847 2019 

SRPMK beam design according to SNI 2847-2019 
explains some general requirements. The beams that will 
be designed are B1 beams measuring 400 x 600 mm, B2 
beams measuring 300 x 500 mm, and B3 beams 
measuring 200 x 300 mm. 

 

Figure 6 Beam Reinforcement Detail 

 
Column Design K1 

The cross-sectional dimension requirements are 
regulated by SNI 2847-2019. The column to be designed 
is 500 x 500 mm. 

 

 
 

Figure 7 Column Reinforcement Detail 

 
SRPMK Plate Design according to SNI 2847- 
2019 

SRPMK plate design according to SNI 2847-2019. 
The plates that will be designed 
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nb nb 

 

 

Figure 8 Floor Plate Reinforcement Details 

 
Calculation of SCWB Requirements 

 

ΣMnc ≥ 1.2 ΣMnb 

2 Mnc ≥ 1.2 (M + + M -) 

824.89 ≥ 743.76 (SCWB 

 

Calculation of Channel Length 
 
 
 
 
 
 
 
 

 
db 

 
 
 
 
 

Cost Budget Planning 

Cost Budget Planning refers to the unit price of West 
Java Province and the cost required is 
Rp1,324,860,000.00 (One Billion Three Hundred 
Twenty Four Million Eight Hundred Sixty Thousand 
Rupiah). 

 

CONCLUSION 

A.CONCLUSION 
 

Based on the results of the analysis of the watchroom 

structure planning at Husein Sastranegara Airport 

Bandung using the SRPMK method, the following 

conclusions can be obtained: 

1. The PKP-PK building structure consists of 2 floors 

with a total height of 10 m, building dimensions 32 

x 15 m. The building structure uses a reinforced 

concrete structure with the Special Moment Bearing 

Frame System (SRPMK) method. 

2. The column structure planning has fulfilled the 

Strong Column Weak Beam concept where the 

value of ΣMnc = 824.89 kNm ≥ 1.2 ΣMnb = 743.76 

kNm, so that the structure is able to deform during 

an earthquake (has high ductility).Figures and 

tables should be placed either at the top or bottom 

of the page and close to the text referring to them if 

possible. 

3. The structural planning of the PKP-PK building 

obtained the following concrete design: 

a. In the planning of the main beam with dimensions 

of 30 x 50 cm, with 3 D 16 flexural reinforcement 

at positive moment, 5 D 16 flexural reinforcement 

at negative moment and 2 P 10-150 stirrups. 

b. In the planning of child beams with dimensions of 

20 x 30 cm, with 3 D 13 flexural reinforcement at 

positive moments, 5 D 13 flexural reinforcement 

at negative moments and 2 P 10-120 stirrups. 

c. In the planning of main beams with dimensions of 

40 x 60 cm, with 5 D 19 flexural reinforcement at 

positive moments, 7 D 19 flexural reinforcement 

at negative moments and 2 P 10-150 stirrups. 

d. In the planning of columns with dimensions of 

60 x 60 cm with 12 D 19 flexural reinforcement 

and the number of stirrups 2 P 10 - 150 mm in the 

shear reinforcement area. 

4. The cost required for the construction planning of 

the PKP-PK building is Rp 1,324,860,000.00 (One 

Billion Three Hundred Twenty Four Million Eight 

Hundred Sixty Thousand Rupiah). 

B. Advice 

From the results of the analysis during this research 

process, there are several suggestions submitted, among 

others: 

1. It is expected that the Husein Sastranegara Airport 

Bandung to immediately improve the PKP-PK 

building because its existence is needed related to 

flight security and safety. 

2. Future research can add calculations of foundation 

and floor slab requirements. 

λ = 1  
Ψe = 1 

Ψc = 1 

Ψt = 1 

fy = 400 MPa 

fc = 25 MPa 

db = 19 mm 

 
ldh 

 
= 

 
(fy * Ψt * Ψe) 

 

  (1.4 * λ * sqrt fc')  

 = 1085.714286 mm 

 = 1.09 m 
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