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Abstract— This study examines the design and structural analysis 
of elevated gasoline storage tanks for flood-prone areas in 
Barangay San Gabriel, Macabebe, Pampanga, Philippines. Due to 
the country's susceptibility to natural disasters such as typhoons 
and floods, Macabebe frequently experiences severe flooding, 
raising concerns about the contamination of gasoline storage tanks 
by floodwaters and other pollutants. To address these concerns, an 
elevated gasoline storage tank was designed and tested to prevent 
contamination and reduce hazards such as corrosion, leakage, and 
vehicle damage. The structural design process utilized STAAD Pro 
software for analysis, including foundation analysis and anchor 
bolt design, in accordance with the 2015 National Structural 
Building Code of the Philippines. Flood data from the 
Municipality of Macabebe, Pampanga, along with key material 
properties and design parameters, were used to ensure the design's 
effectiveness and reliability. This study aims to propose a practical 
and safe alternative for gasoline storage in flood-prone areas, 
thereby enhancing safety and operations. 

Index Terms—Flood, Storage Tank, Design and Analysis, 
STAAD Pro Software. 

1. Introduction 
The Philippines is one of the most affected countries by 

disasters, with an estimated 60% of its geographical area and 
74% of its population being vulnerable to various types of 
natural disasters. Since 1990, the country has experienced 565 
disasters, causing $23 billion in damages and 70,000 fatalities. 
Climate change is expected to worsen these natural hazards, 
except for earthquakes and volcanic eruptions. 

  
 
 
 
 
 
 

 

 
Floods are a type of natural disaster caused by tropical 

cyclone storm surges, tsunamis, and severe rainfall, causing 
widespread health effects, property and infrastructure 
destruction, damage to businesses, and even loss of lives. In 
2019, about 0.05 million individuals in the Philippines were 
affected by floods, with the highest number affected in 2012 at 
4.61 million. 

 Flood-prone areas are found in low-lying locations, close  
to significant river flows, on floodplains and alluvial plains, and 
typically in areas with a lot of habitation and agriculture. Large 
amounts of water can be distributed by floods, resulting in harm 
to infrastructure and property, and adversely affecting 
individual standards of living. 

 The University of the Assumption School of Business and 
Public Administration (SPA) found that the Province of 
Pampanga is a low-lying province with a lower elevation, 
making it more susceptible to flooding. The province's coastal 
municipalities, such as Masantol, Lubao, Sasmuan, and 
Macabebe, are located in the red zone, which is highly 
susceptible to flooding that could last or more than three days 
and reach a height of one to two meters. 

Flooding can cause significant damage to infrastructure, 
including electricity, fuel, water supply, and transport. 
Hazardous chemicals, such as gasoline and diesel, can spill out 
of vehicles, industrial facilities, and fuel supplies, posing a risk 
to people. Storage tanks, which can be located above or below 
ground, are essential for holding liquids or gases. 
Approximately 95% of underground storage tanks (USTs) store 
petroleum products like oil or gasoline, with most found in gas 
stations. However, tanks during floods are exposed to 
additional risks, such as valves allowing floodwaters to enter 
the tank, rapid erosion, debris strikes, and oxidation of metallic 
tank components. 
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 The Provincial Disaster Risk Reduction and Management 
Office in Pampanga reports that 34 barangays in the coastal 
towns of Masantol and Macabebe are currently flooded, with 
eight from Macabebe. Despite being a low-pressure area (LPA), 
some areas in Pampanga are already experiencing floods. 
Flooding is expected to rise in some areas as monsoon rains 
continue due to the LPA still prevailing in most of Luzon. San 
Gabriel Macabebe, a city with no drainage system, experienced 
a 3-foot-tall flood on July 29, 2022, submerging the entire 
barangay for about two weeks. 

 Elevated gasoline storage tanks are an alternative to 
underground tanks, designed to prevent fuel leaks into floods 
and contamination of water. These tanks are safer and 
recommended globally due to their lower hazards compared to 
underground storage tanks (UST). Above-ground fuel tanks 
(AST) are the safest option for fuel storage needs, and are 
recommended globally due to their lower risk. 

Due to buoyant forces, submerged tanks may also be lifted 
out of the ground by floodwaters. An above-ground tank may 
be displaced if the flood forces are greater than the weight of 
the tank and the fuel within. Elevating gasoline storage tanks 
above the Design Flood Elevation (DFE) is the most efficient 
way to prevent flooding. The DFE, which is often based on the 
100-year flood, is the elevation of the highest flood that a 
protective measure is intended to endure. The tanks themselves 
need to be supported and anchored in order to withstand wind 
loads and, in seismic regions, earthquake loads, even though 
they are elevated and unlikely to be subjected to flood forces 
during a design flood. 

 

 
Fig.1. Elevated Storage Tank Anchored 

 
Aboveground storage tanks (ASTs) are designed with 

seismic concerns in mind to ensure their structural integrity and 
functionality. These tanks can handle various liquids like 
chemicals, liquefied natural gas, petroleum, and water, making 
them applicable to various industries. The study emphasizes the 

importance of seismic response and soil-structure interaction 
(SSI) in developing ASTs. Unplanned tanks during seismic 
events can be vulnerable, highlighting the need for strong 
seismic design principles. Improving the design methodology 
requires considering historical lumped mass models for tectonic 
analysis. The adaptability of ASTs, which can handle various 
liquids, highlights their wide application in various industries. 
The main component of an AST's operation is its physical 
design, which includes large-capacity cylindrical tanks. 

 The study serves as a solution to prevent hazardous events 
in gasoline storage tanks caused by flooding. The researchers 
are proposing a solution to solve the problem by designing and 
analyzing the structural design of an elevated gasoline tank for 
flood-prone in Barangay San Gabriel, Macabebe, Pampanga. In 
order to prevent flood contamination, it is also necessary to 
ascertain the location to avoid things like corrosion, leakage, 
and vehicle damage caused by flooding. The researchers make 
sure the tanks comply with safety standards and regulations. 

In order to prevent floodwater from overflowing the tank, the 
research will specifically objective to: (1) determine the top 
elevation of the tank; (2) provide the structural design and 
analysis of the structure that will support the elevated gasoline 
tank; (3) create a 3D model of the tank with its designed 
supporting structure; and (4) estimate the cost of the materials 
needed to design the elevated gasoline storage tanks. 

2. Methodology 
 

 
Fig.2. Methodological Framework 

 

A. Phase 1: Development of Ideas and Preliminary 
 Preparation 
1) An Overview of the Study Area and Location 

The researchers analyzed the Gasoline Station in Barangay 
San Gabriel, Macabebe, Pampanga using Google Maps and 
Topographical Maps to provide an overview of the study's 
profile region. 
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Fig.3. Satellite View of Gas Station 

 

 
Fig. 4. Digital View of Gasoline 

 
2) Codes and Provisions 

 The Elevated Gasoline Storage Tank was designed and 
analyzed using a quantitative method, adhering to the National 
Structural Code of the Philippines (NSCP 2015) and the 
American Concrete Institute standards. 
3) Research Locale 

 The study will be conducted in Barangay San Gabriel, 
Macabebe, Pampanga, focusing on information from the 
Municipal Engineer. The location is chosen due to high tide 
experiences and calamities in Central Luzon, making San 
Gabriel the most flooded area. 

B. Phase 2: Data Collection 
 The researchers gathered the data from the office of the 

Municipal Engineer to assess the maximum flood level as the 
elevation for the design phase of a proposed elevated storage 
tank. After obtaining the necessary data, the researchers will 
study and analyze the collected data to determine the suitable 
elevation of the elevated gasoline storage tank. 

 

 The researchers use STAAD Pro and formulas from the 
NSCP 2015 as a manual. This data will be used to analyze the 
elevation of the tank. 
1) Design Procedure 

 The researchers demand customization, and information 
gathered from market websites is taken into account when 
determining the tank dimension. The researchers perform a 
comprehensive analysis involving the computation of loads 
from standard and seismic forces. The calculation of the anchor 
bolts necessary to withstand earthquake loads is conducted. The 
application of STAAD Pro and Design Analysis based on the 
National Structural Code of the Philippines 2015 (NSCP 2015) 
is employed to adhere to design specifications. The researchers 
utilize the specialized software application Enscape for 3D 
modeling and concrete proportion for the cost of the material 
used in the elevated gasoline storage tank. 
2) Material Parameters 

 The NSCP's code and standards will be applied to the 
materials' parameters. The National Structural Code of the 
Philippines 2015 will serve as the basis and guide for the 
application and design of the elevated gasoline tank, 
considering the strength of the design and material properties. 

• According to NSCP 2015 Section 419.2.1.3, concrete 
material must have a minimum compressive strength 
of 21 MPa at 28 days. 

• Reinforcing steel must use G60 steel bars with a 25 
mm diameter or adhere to NSCP 2015 section 
420.2.2.5 requirements if it is not otherwise specified. 

C. Phase 3: Data Analysis 
 The researchers in Barangay San Gabriel, Macabebe, 

Pampanga, collected and analyzed data from Municipal 
Engineer officials. The study used design and analysis to 
understand issues, their causes, and effects on the community, 
environment, and riders/drivers. The researchers identified 
potential issues and proposed improvements and significant 
projects to help gather data and support the study's objectives. 

D. Data Gathering Process 
1) Data for the Tank 

Table.1. Detailed Parameters of Gasoline Tank by Customers' 
Requirements 
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2) Seismic Consideration 
 Section 208.4.1 of NSCP 2015 mandates that structures' 
design procedures and limitations are based on seismic 
zoning, site characteristics, occupancy, configuration, 
structural system, and height. These structures must be 
designed with sufficient strength to withstand lateral 
displacements, considering the structure's inelastic response 
and the inherent redundancy, over-strength, and ductility of 
the lateral force-resisting system. 

Table.2.  
NSCP Table 208-1 -Seismic Importance Factors 

 
Table.3.  

NSCP Table 208-2 – Soil Profile Types 

 
 

Table.4. 
NSCP 2015 Table 208-3 - Seismic Zone Factor Z 

 

 
Table.5.  

NSCP Table 208-24– Seismic Source Types 

 
 
 

Table.6.  
NSCP 2015 Table 208-5 and 208-6 – Near-Source Factor, Na, Nv 

 
 

Table.7.   
NSCP 2015 Table 208-7 and 208-8 –Seismic Response 

Coefficients, Ca, Cv 
 

 
 

Table 8.  
NSCP 2015 Table 208-12 – R and Ωo Factors for Non-Building 

Structures 
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E. Footing Design 
 According to NSCP 2015 Section 302.2 Soil 

Classification, for the design of the elevated gasoline storage 
tank the soil materials should be classified and designed in 
accordance to Table 304-1 and ASTM D-2487. 

 
Table.9.  

NSCP 2015 Table 304-1 – Allowable Foundation and Lateral 
Pressure 

 
 

F. Cost Estimating Design 
Table.10.  

Classification of Concrete 

 
Table.11.  

Concrete Proportion 

 
Design Procedure 
 Tank Parameters 

- Length of the Tank, L 
- Diameter of Tank, d 
- Density of Diesel, pd 
- Pressure of the Tank with Diesel, 
- Selfweight, W, 
- Pressure of the Empty Tank 
- Unit weight of tank 
- Volume of the Tank, V 
- Total Pressure, PT ,  𝑃𝑃𝑇𝑇 = 𝑃𝑃𝑑𝑑 + 𝑃𝑃𝑒𝑒  

 
 Data Parameters in STAAD Pro 
 
• Seismic Parameters 

- Occupancy Category, I 
- Soil Profile Type,  
- Seismic Source Type, 

- Seismic Zone Factor, Z 
- Near-Source Factor, Na, Nv 
- Seismic Response Coefficients, Ca, Cv 
- Factors for Non-Building Structures, R, Ωo 

 
• Concrete Parameters 

- Compressive Strength of Concrete, f’c 
- Tensile Strength of Steel, fy  
- Tensile Strength of Steel, fyt  
- Maximum Diameter Bars  
- Minimum Diameter Bars  
- Minimum Temperature Diameter Bars 

 
• Slab Parameter 

- Thickness 
 
• Beam Parameters 

- Beam Dimension  
- Length of Beam  
- Longitudinal Direction 
- Transverse Direction 

 
• Column Parameter 

- Column Dimension 
 
 Footing Parameters 

- Compressive Strength of Concrete, f’c  
- Tensile Strength of Steel, fy  
- Allowable Bearing Capacity of Soil, qa  
- Diameter Bars for Footing 
- Diameter Bars for Column 

 
Check the Foundation Thickness for Shear 
 For the foundation thickness to be safe for shear, the 

allowable shear 𝜑𝜑𝜑𝜑𝐶𝐶, should be greater than the ultimate shear, 
𝜑𝜑𝑢𝑢. 

 
For one-way shear: 

𝑽𝑽𝒖𝒖 ≤  𝝋𝝋𝑽𝑽𝒄𝒄 
𝝋𝝋𝑽𝑽𝑪𝑪 = 𝝋𝝋𝝋𝝋.𝟏𝟏𝟏𝟏�𝒇𝒇𝑪𝑪𝒃𝒃𝑾𝑾𝒅𝒅  (NSCP 2015 Section 422.2.5.1) 
Where 𝝋𝝋 = 𝝋𝝋.𝟏𝟏𝟕𝟕  (NSCP 2015 Table 421.2.1) 
 
For Punching Shear: 

𝑽𝑽𝒖𝒖 ≤  𝝋𝝋𝑽𝑽𝒄𝒄 
𝝋𝝋𝑽𝑽𝑪𝑪 = 𝝋𝝋𝝋𝝋.𝟑𝟑𝟑𝟑�𝒇𝒇𝑪𝑪𝒃𝒃𝒐𝒐𝒅𝒅  (NSCP 2015 Section 422.6.5.2) 
Where 𝝋𝝋 = 𝝋𝝋.𝟏𝟏𝟕𝟕  (NSCP 2015 Table 421.2.1) 
 
Design the Foundation for flexure: 

𝑴𝑴𝒖𝒖 = ø𝑴𝑴𝒏𝒏 
Where: ø = 0.90 

𝑴𝑴𝒏𝒏 = ø𝑹𝑹𝒏𝒏𝒃𝒃𝒅𝒅𝟐𝟐 
To get the value of 𝜌𝜌, 
Use: 
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𝜌𝜌 =
0.85 𝑓𝑓′𝑐𝑐

𝑓𝑓𝑦𝑦
(1 −�1 −

2𝑅𝑅𝑛𝑛
0.85�𝑓𝑓′𝑐𝑐�

) 

Note on 𝜌𝜌𝜌𝜌𝜌𝜌𝜌𝜌 using NSCP 2015: 

𝜌𝜌𝜌𝜌𝜌𝜌𝜌𝜌 =
1.4
𝑓𝑓𝑦𝑦

≤
�𝑓𝑓′𝑐𝑐
4𝑓𝑓𝑦𝑦

 

For 𝑓𝑓′𝑐𝑐 ≤ 31.36𝑀𝑀𝑀𝑀𝑀𝑀,𝜌𝜌𝜌𝜌𝜌𝜌𝜌𝜌 = 1.4
𝑓𝑓𝑦𝑦

 

For 𝑓𝑓′𝑐𝑐 ≥ 31.36𝑀𝑀𝑀𝑀𝑀𝑀,𝜌𝜌𝜌𝜌𝜌𝜌𝜌𝜌 = �𝑓𝑓′𝑐𝑐
4𝑓𝑓𝑦𝑦

  

*Note use the highest value of 𝜌𝜌 
 
For area of reinforcement: 

𝑨𝑨𝒔𝒔 = 𝝆𝝆𝒃𝒃𝑾𝑾𝒅𝒅 
 
 
Number of bars: 

𝑵𝑵 =
𝑨𝑨𝒔𝒔
𝑨𝑨𝒃𝒃

 

 
For spacing: 

𝑺𝑺 =
𝟏𝟏𝝋𝝋𝝋𝝋𝝋𝝋(𝑨𝑨𝒃𝒃)

𝑨𝑨𝒔𝒔
 

Development Length: 
(NSCP 2015 Table 425.4.2.2) 

𝑳𝑳𝒅𝒅 =
𝒇𝒇𝒚𝒚𝝍𝝍𝒕𝒕𝝍𝝍𝒆𝒆

𝟏𝟏.𝟏𝟏𝟕𝟕�𝒇𝒇′𝒄𝒄
𝒙𝒙𝒅𝒅𝒃𝒃 

(NSCP 2015 Section 425.4.3.1) 
𝒍𝒍𝒅𝒅 = 𝟖𝟖𝒅𝒅𝒃𝒃  

𝒍𝒍𝒅𝒅 = 𝟏𝟏𝟕𝟕𝝋𝝋𝟏𝟏𝟏𝟏 
Dowels: 

- Factored bearing force, Pu 
- Permissible Bearing Stress: 

𝜙𝜙0.85𝑓𝑓′𝑐𝑐 𝐴𝐴1 

But this may multiplied by �𝐴𝐴2
𝐴𝐴1
≤ 2 

Permissible Bearing Stress > Factored Bearing Force, (no 
need) 

 
 Anchor Bolts Parameters 

- Base Shear, 𝜑𝜑 
- Axial Force, P 
- Using High Strength A325  

Capacity of Bolts: 
 For 20mm diameter 𝑓𝑓𝑓𝑓 = 120𝑘𝑘𝑘𝑘 
 For 25 mm diameter 𝑓𝑓𝑓𝑓 = 230𝑘𝑘𝑘𝑘 
 
Number of Anchor Bolts: 

𝑘𝑘 =
Tension induce by the structure 

Capacity of Bolts
 

 
Embedment Length: 
 
Development Length:              

𝒍𝒍𝒅𝒅 = ��
𝟏𝟏
𝟏𝟏.𝟏𝟏

��
𝒇𝒇𝒕𝒕
�𝒇𝒇𝒄𝒄

� �
𝟏𝟏
𝟐𝟐.𝟕𝟕

��𝒙𝒙𝒃𝒃𝒐𝒐𝒍𝒍𝒕𝒕𝝋𝝋 

Recommended Hook: 
Table.12. Recommended Hook 
𝝋𝝋 Hook 

12 50° 
16 65° 
20 75° 
22<above 90° 

 
Check for Shear Resistance (𝜑𝜑𝑉𝑉): 
𝑽𝑽𝒓𝒓 = 𝝋𝝋.𝟒𝟒𝟐𝟐ø𝑨𝑨𝒃𝒃𝑭𝑭𝒖𝒖      

ø = 𝝋𝝋.𝟔𝟔𝟕𝟕 
Total 𝜑𝜑𝑟𝑟= 𝜑𝜑𝑟𝑟(𝑘𝑘𝑁𝑁𝜌𝜌𝑁𝑁𝑁𝑁𝑉𝑉 𝑜𝑜𝑓𝑓 𝐵𝐵𝑜𝑜𝐵𝐵𝑓𝑓𝐵𝐵) 
where: 𝑇𝑇𝑜𝑜𝑓𝑓𝑀𝑀𝐵𝐵 𝜑𝜑𝑟𝑟 > 𝐵𝐵𝑀𝑀𝐵𝐵𝑁𝑁 𝐵𝐵ℎ𝑁𝑁𝑀𝑀𝑉𝑉 

3. Results And Discussion 
 Floods brought on by tropical cyclones and heavy rainfall 

can have detrimental effects, such as destroying infrastructure 
and causing property damage, as well as contaminating gasoline 
storage tanks. This is the problem that the researchers aim to 
prevent the contamination of the gasoline storage tank from the 
flood by proposing the design of an elevated gasoline storage 
tank in Barangay San Gabriel, Macabebe, Pampanga. 

A. An Overview of the Gasoline Station 

 
Fig.5. Profile of the Gasoline Station 

 
This profile of the gasoline station provided by the 

illustration served as the foundation of the data that will be used 
to interpret the structural analysis of the elevated gasoline 
storage tank. This profile serves as a reference for the structural 
design calculation process, outlining important aspects to take 
into account during the design process. 

B. Elevation of the Tank 
 The gathered data of the flood was determined according 

to the records and recent measurements conducted by the 
Municipal Engineer of Macabebe. With the details to be 
considered, the experienced maximum flood level in the San 
Gabriel Road on Macabebe is approximately 0.2 meters.  

 The highest elevation of the concrete pad from the natural 
grade level is 500mm. Barangay San Gabriel in Macabebe, 
Pampanga, has a maximum flood level of approximately 200 
mm. As a result, the elevation of the elevated gasoline storage 
tank has a clearance of 300 mm from the maximum flood level, 
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providing for potential future floods. 
 

 
Fig.6. Elevation of the Gasoline Storage Tank 

C. Design of the Concrete Pad 
The following design was computed by the researchers using 

the STAAD Pro and in accordance with the National Structural 
Code of the Philippines 2015. For the design of the concrete pad 
and the gathered results of the calculation from, its value is the 
following:  

• Fy = Grade 60 (420 Mpa) 
• Unit Weight of the Concrete = 23.5 kN/m3 
• Fc (Compressive Strength of Concrete) = 21 Mpa  

 

 
Fig.7. Designed of Elevated Gasoline Storage Tank 

D. Tank Details 
 The researchers customized the tank used in the elevated 

gasoline storage tank design. To guarantee the correct design of 
the concrete pad, researchers intend to seek customization in the 
"Made-in-China" online market. 

 

 
Fig.8. Above Ground Carbon Steel Diesel Fuel Storage Tank 

 
 

Table.13. Detailed Parameters of Diesel Fuel Skid Tank 
 
 
 
 
 
 
 
 
 
 
 

E. Slab Details 
The researchers opted for a two-way slab design for the 

elevated gasoline storage tank pad to support the weight of the 
tank and any additional loads it may encounter. 

 
Fig.9. Two-way Slab Design 

 
7– 12mm Diameter RSB Spaced @ 140mm both traverse and 

longitudinal direction. 
 

 
Fig.10.  Detailed Slab Design 

F. Beam Details 
ACI 318-11 Beam Design Result Longitudinal Direction 

 
 
 

 

Capacity: 20000L 
Shape: Cylinder 
Mounting Type: Horizontal 
Position: On the Ground 
Material: Metal 
Medium: Diesel, Gasoline, Crude Oil 
Length: 5500mm 
Diameter: 2212mm 
Weight of the Tank 4.93tons 
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Fig.11.  Detailed Beam Design Longitudinal 
 
ACI 318-11 Beam Design Result Transverse Direction 

 
 

 
 

 
Fig.12. Detailed Beam Design Transverse 

G. Column Design Details  
 ACI 318-11 Column Design Results 
 

 
 

 
 

Fig.13. Detailed Column Design 

• Foundation Details  
1700mmx1700mmx250mm 
3-20mm Diameter RSB @ 550 Spacing o.c. Both ways 
 

 
Fig.14. Dimension of the Footing 

 

 
Fig.15. Detailed Footing Design 

 

 
Fig.16. Foundation Plan of the Concrete Pad 

H. Anchor Bolts Details 
25mm Diameter A325 Anchor Bolt, 450mmx90° c/w 

Standard nut and Washer 
 

 
Fig.17. Design of Anchor Bolts 
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Fig.18. Detailed Anchor Bolts Design 

 
3D Model of the Elevated Gasoline Storage Tank 
 

 
Fig.19. 3D Model Isometric View 

 
Fig.20. 3D Model Front View 

 

 
Fig.21. 3D Model Side View 

 

 
Fig.22. 3D Model Aerial View 

I. Bill of Materials  
 The researchers estimated the cost of materials needed to 

construct the elevated gasoline storage tank in Barangay San 
Gabriel in Macabebe, Pampanga. 

Table.14. Bill of Materials 
Items of 
Work 

Quantity Unit Unit Cost Cost 

I. Tank 

a. 
Storage 
Tank 

1 pcs $2000-
$3000 

₱174,346.00 

b. 
Shipping 

  $350-
$500 

₱29,057.00 

II. Concrete 

a. Slab 
40kg 
Cement 
Sand 
Gravel 

 

32 Bags ₱200.00 ₱6,400.00 

1.755 cu.m ₱1,600.00 ₱2,808.00 

3.51 cu.m ₱2,000.00 ₱7,020.00 

b. Beam 
40kg 

Cement 
Sand 
Gravel 

 

24 Bags ₱200.00 ₱4,800.00 

1.29 cu.m ₱1,600.00 ₱2,064.00 

2.58 cu.m ₱2,000.00 ₱5,160.00 

c. 
Column 

40kg 
Cement 

Sand 
Gravel 

 
21 Bags ₱200.00 ₱4,200.00 

1.114 cu.m ₱1,600.00 ₱1,782.40 

2.23 cu.m ₱2,000.00 ₱4,460.00 

d. 
Footing 

40kg 
Cement 

Sand 
Gravel 

 

27 Bags ₱200.00 ₱5,400.00 

1.15 cu.m ₱1,600.00 ₱1,840.00 

2.89 cu.m ₱2,000.00 ₱5,780.00 

III. Reinforcement 

6m, 
𝞍𝞍12mm 

30 pcs. ₱215.00 ₱6,450.00 
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RSB 

6m, 
𝞍𝞍20mm 
RSB 

24 pcs. ₱590.00 ₱14,160.00 

6m, 
𝞍𝞍25mm 
RSB 

70 pcs. ₱920.00 ₱64,400.00 

25mm 
𝞍𝞍A325 

4 pcs. ₱400.00 ₱1,600.00 

Total Cost Estimated ₱341,727.40 

4. Conclusion 
The specific objectives of this research are:  
Determine the top elevation of the tank to prevent overtopping 
of flood water (2) To provide the structural design and analysis 
of the structure that will support the elevated gasoline tank (3) 
To create a 3D model of the tank with its designed supporting 
structure (4) Determine the estimated cost of the materials 
required to design the elevated gasoline storage tanks. 
According to the gathered data and findings, the researchers 
conclude that:  

• In consideration of a maximum flood level of 
approximately 200 mm, a concrete pad thickness of 
500mm. If future floods are severe, there is a 300- mm 
clearance above the projected maximum flood level 
for the flood.  

• The software application STAAD Pro was utilized in 
the structural design process of the elevated gasoline 
storage tank, ensuring conformity with the stipulations 
outlined in the National Structural Code of the 
Philippines. Additionally, based on the loading 
calculations from the software, the calculations of 
specifications needed for the design were performed 
with regards to the concrete pad, foundation, and 
anchor bolts.  

• The software Enscape was utilized to create a three-
dimensional model of the elevated gasoline storage 
tank.  

• The construction materials for the elevated gasoline 
storage tank are projected to cost ₱341,727.40. 
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