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Abstract 

Pedestrians' and commuters' safety is one of the major concerns that need to be addressed regarding 

road issues since they are one of the highest contributors to traffic accidents. Pedestrians also have equal 

rights, just like vehicles, when it comes to road usage. Many factors can lead to this issue, such as population 

growth, urbanization, or lack of knowledge regarding traffic rules and safety. A highway in San  Ramon 

Dinalupihan, Bataan, also faces the same issue. The area comprises public facilities like the BPSU-

Dinalupihan Campus and the Dinalupihan Municipal Hall, where people usually go. Based on the gathered 

data, there are 975 students in BPSU-Dinalupihan Campus and 519 employees in Dinalupihan Municipal Hall 

as of 2021, and a total of 118,209 residents in Dinalupihan. The increase in population in the area may lead to 

the increase of pedestrians crossing the road and highway to transfer from one place to another. The safety of 

pedestrians in the area is at risk because there is no safe crossing  facility.  

Keywords — Accidents, Footbridge, Highway, Pedestrians, Safety, Traffic Flow 

----------------------------------------************************----------------------------------

I.     INTRODUCTION 

One of the major concerns that the world is 

currently experiencing is the safety of commuters 

and pedestrians, and it is one of the issues that has 

to be addressed, particularly in developing nations 

like the Philippines. Numerous factors contribute to 

these problems, including urbanization, the rapid 

rise of the population, and ignorance of traffic 

regulations and safety. 

According to a study entitled "An explicit 

study of pedestrian and vehicular traffic at the 

Makande crossing point to determine if a pedestrian 

crossing facility is justified" (2013), pedestrians 

also have equal rights when it comes to road and 

highway access, just like vehicles, and their 

facilities should be considered too.   

In addition, pedestrians frequently visit 

marketplaces, malls, offices, schools, and other 

public spaces to resolve their issues. Most of them 

must first cross a street or a highway in order to 
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reach the facilities. However, it might be 

challenging for pedestrians and commuters to cross 

the road without taking a chance due to the vast 

number of vehicles that are typically travelling at a 

high speed and approaching the area where 

pedestrians frequently cross. Nevertheless, a lot of 

people cross roads and highways without waiting 

for the nearby cars to stop, which puts their lives in 

danger. 

Numerous articles stressed the roles of 

pedestrians in traffic safety. According to Elsevier 

Ltd (2016), Pedestrians are considered as one of the 

most vulnerable road users in less developed 

countries (LDCs). Yet, pedestrian safety remains 

poorly addressed in both urban and rural 

transportation plans in most LDCs. 

Road traffic injuries (RTIs) are a serious 

public health problem and are an important cause of 

disability and death worldwide. A significant 

proportion of traffic injuries and fatalities are 

among pedestrians. According to a study entitled 

"Accident Analysis & Prevention" -Faraz M.Khan 

et al, Pedestrian road traffic accidents (RTAs) are 

responsible for a substantial number of injuries and 

deaths in Karachi. A total of 35% of the pedestrians 

crossing the street caused traffic to swerve to avoid 

them. Pedestrians crossing one lane at a time were 

2.9 times more likely to cause the traffic to swerve 

than pedestrians who crossed the whole street at 

once. 

Moreover, According to a study entitled 

"Analysis of Pedestrian Movement on Delhi Roads 

by Using Naturalistic Observation Techniques" -

Abhaya Jha et al. (2017) Pedestrian fatalities 

constitute about 30% of the deaths caused by road 

traffic crashes in India. The proportion of 

pedestrian fatalities in large cities (Delhi, Mumbai, 

etc.) varies from 50% to 60% and is about 20% to 

30% on national and state highways. 

Similar worries about traffic and commuter 

safety exist on a certain road in San Ramon 

Dinalupihan, Bataan. Given that public buildings 

like Dinalupihan Municipal Hall, Bataan Peninsula 

State University, and other places that people 

frequently visit surround the region, growth is 

imminent, and it is anticipated that the number of 

pedestrians will rise over the future years.  

Additionally, there is a crosswalk right 

before the road where people cross, putting their 

lives in danger because of the high-speed vehicles, 

especially trucks and buses, that are present. The 

likelihood of accidents occurring when crossing the 

road likewise rises with the increase in the area's 

pedestrian population. 

Hedak et al.(2021) indicate that pedestrians 

are most at risk when crossing the road. The 

number of fatalities in non-built-up and built-up 

areas was pedestrians, reaching 50 % to 75 % of all 

fatalities on the road. The most frequent case for 

this casualty is failure to give way.   

One of the possible solutions that can help 

solve traffic flow and commuter safety is to provide 

safe crossings or facilities that will help pedestrians 

cross the road and move from one place to another 

without difficulty. From this, Hedak et al.(2021) 

stated that constructing a footbridge is one solution 

to ensure pedestrians' safety and maintain 

uninterrupted traffic. 

An article entitled "The role and importance 

of a footbridge suspended over a highway in the 

opinion of its Users -Trabzon" (2021) states that a 

footbridge was one of the things that came out in 

space along with the development of urbanization. 

The reason for implementing this type of solution 

was, firstly, to ensure the safety of pedestrians and, 

secondly, to maintain uninterrupted vehicle traffic. 

Therefore, the contemporary definition of a 

footbridge indicates that it is a vertical separation 

device that separates pedestrians from road traffic 

without taking a risk. 

According to Mohammad Saadati et al. 

(2020), Pedestrian bridges are safe tools for street 

crossing. Bridges structural characteristics, locating 

and also pedestrian perception and attitudes may 

affect their bridge use behaviour. Footbridges are 
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usually located across roads and highways so 

pedestrians can cross safely without causing vehicle 

traffic issues. Footbridges are mainly built near 

intersections, schools, hospitals, and other public 

facilities to prevent people from running and 

risking their safety to cross the road.   

Furthermore, constructing a footbridge is a 

great way to connect buildings or destinations. It 

can connect buildings and areas separated by 

highways where crossing is prohibited. Natural 

obstacles like bodies of water can be crossed using 

pedestrian bridges. At some point at intersections, a 

pedestrian bridge is much more ideal than a road

level crossing (CED Program Interns & Students, 

2016). 

According to Arsandrie and Prakoso (2020), 

A footbridge is an essential facility for pedestrians 

because it provides safety and comfort to its users. 

Road traffic has become increasingly congested 

because of the growing number of automobiles in 

the city. Pedestrians are the road users most 

exposed to traffic accidents, especially during rush 

hour.   

The researchers aim to design a footbridge 

suitable for the area of San Ramon Dinalupihan, 

Bataan that will make it easier for people to cross 

and go from one spot to another.   

The following questions were addressed by 

the researchers: 

1. Is it necessary to construct a pedestrian 

footbridge in San Ramon Dinalupihan, 

Bataan? 

2. Is San Ramon Dinalupihan, Bataan 

suitable for the construction of a 

footbridge?   

3.Will constructing a footbridge be useful in 

the development of San Ramon 

Dinalupihan, Bataan? 
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  According to Li et al. (2012), pedestrian 

bridges not only allow the people to cross safely 

across highways but also allow the vehicle traffic to 

run smoothly, causing less fuel consumption and 

emission exhaust. When the traffic flow of the 

vehicles is not interrupted, it is more likely they 

will save fuel consumption than in an area where 

traffic occurs because they will often stop and go, 

consuming more fuel.  

  An article entitled “An intercept study of 

footbridge users and non-users in malaysia” (2020) 

states that, road safety of vulnerable road users in 

low- and middle-income countries (LMICs) is a 

major concern. Footbridges or overpasses are pieces 

of infrastructure designed to allow pedestrians to 

cross safely. It is necessary for a low income 

country like the philippines to have a footbridge to 

prevent the pedestrian from getting harm, also, 

footbridges may help a low income country with 

regards to its road traffic concerns.

1.1.1 Study Area 

Figure 1. Sta. Catalina Lubao, Pampanga

Reference: Google Map

 

The proposed footbridge will be located at 

Jose Abad Santos Avenue (JASA) highway 

Barangay San Ramon Dinalupihan, Bataan.  
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A junction near the area separates the JASA 

Highway from the National Road. People who go 

to San Simon usually take the National Road, while 

those whose destination is Lubao can use the JASA 

Highway. 

 1.2 Objective of the Study  

This study aims to propose a safety crossing 

facility for the pedestrians and commuters crossing 

along San Ramon Dinalupihan, Bataan, to ensure 

the safety of the pedestrians and commuters and 

improve the flow of vehicles in the area. 

The following are the study's specific objectives: 

1. To assess the need of constructing a footbridge 

in the area of JASA Highway San Ramon 

Dinalupihan, Bataan by determining the needs 

of the beneficiaries, and traffic analysis of the 

area; 

2. To propose a design of a pedestrian footbridge 

appropriate in the area of San Ramon 

Dinalupihan, Bataan  in accordance with the 

standard and codes; and 

3. To prepare the pedestrians for the area's future 

development. 

1.3 Significance of the Study 

One of the most hazardous places a person 

could be is on a highway. Pedestrians who cross the 

street in violation of the law is one of the many 

causes of accidents on highways, which are caused 

by a variety of variables. 

Accidents frequently happen on a highway 

in Dinalupihan, Bataan, due to overspeeding of 

vehicles and a lot of people crossing the street 

because there is a school, a municipal hall, and a 

hospital close by. The number of people crossing 

that route on foot is anticipated to rise in the next 

years as a result of the Bataan Peninsula State 

University's expansion to accommodate more 

students. 

The researchers devised the concept of 

developing and installing a footbridge across the 

roadway after concentrating on the safety of 

pedestrians crossing in that region. There will be 

fewer pedestrian-related traffic incidents, and the 

flow of vehicles will not be obstructed. 

The following groups and individuals were 

addressed with the findings of this study: 

● The Community. Especially the students and 

faculty members of Bataan Peninsula State 

University, the employees in Dinalupihan 

Municipal Hall, and the residents of Dinalupihan . 

Since they are the main beneficiaries of this study, 

it will help them solve the issues regarding 

commuter safety and road accidents.   

● Engineers. This study can serve as a basis for 

their future projects related to footbridges. 

● Local Government. This study will be helpful 

for possible plans for the LGUs in the area. 

● Future Researchers. This study can serve as a 

reference for information related to their studies. 

1.4 Scope and Limitations  

This study aims to assess the demand of 

constructing a footbridge on a highway in 

Dinalupihan, Bataan, as a basis of proposing the 

architectural, electrical and partial structural plans 

as the preliminary solution to solving the issues 

regarding the safety of commuters and pedestrians 

in the area. This study also tackles the difficulties 

pedestrians encounter due to the lack of safe 

crossings and high-speed vehicles. 

This study will help to improve the situation 

in the area of Brgy. San Ramon Dinalupihan, 

Bataan, by proposing the preliminary requirements 

in constructing a footbridge to prevent any possible 

difficulties a beneficiary may experience crossing 

the highway.   

This study is  not able to provide an elevator 

plan because it is not part of our field of expertise, 
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as well as the materials to be used, budget, 

construction management for implementation and 

maintenance schedule will not be included in the 

research. 

The study will not provide the cost 

estimates of the project as well as the 

materials that will be used, construction 

budget, construction management for 

implementation, and maintenance plan.

1.5  Conceptual Framework  

Input-process-output (IPO) diagrams are used to 

depict the conceptual framework of educational 

research. It is a synopsis of various articles that 

cover the procedures. The profiles of the 

responders, as well as associated books, articles, 

and research, comprise the input.  

        The process includes the survey questionnaires 

and interviews utilized by the researchers in data 

collection, as well as data analysis, footbridge 

design formulation, and conclusion drafting. The 
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responders, as well as associated books, articles, 

The process includes the survey questionnaires 

and interviews utilized by the researchers in data 

collection, as well as data analysis, footbridge 

design formulation, and conclusion drafting. The 

output includes the objectives as

conclusion of the results.  

II.  METHODOLOGY 

2.1 Research Design  

This study employed a combination of 

quantitative and qualitative methodologies, as well 

as mixed-method approaches. A systematic review 

includes numerical and statistical data 

observations and personal interviews. These designs 

enabled the researchers to collect and analyze data 

that will aid in the design and construction of a 

footbridge in Dinalupihan, Bataan. 

According to Cresswell and Plano (2007), a 

mixed-method is an approach in which the 

researcher decides to blend both quantitative and 

qualitative methods as a design for analyzing and 

interpreting data to get a better and complete 

understanding of the research problem. Qualitative 

and quantitative methods can be merged at various 

points, either through data collection or data 

analysis (MeasuringU,2015) 

2.2 Respondents of the Survey 

The researchers gathered the data needed in 

the study with the help of the following participants.

a. Residents and Beneficiaries 

Residents of Dinalupihan, Bataan, 

particularly BPSU students, Luakan National High 

School and Dinalupihan Municipal Hall employees, 

would be the primary study respondents because 

they are the intended beneficiaries of the planned 

footbridge. Their perspectives on the footbridge's 

building will be crucial to the study development.

 

 

b. Municipal Civil Registry (MCR) and Human 

Resources Office (HR) of Dinalupihan, Bataan

The HR department is in charge of staff 

employment, training, and administration, whereas 
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the MCR is primarily in charge of the 

municipality's birth, marriage, and death records. 

c. Municipal Engineering Office (MEO) of 

Dinalupihan, Bataan 

Through face-to-face interviews, the 

researchers also sought assistance from the Head 

Engineer of Dinalupihan Municipal Hall. Its 

purpose is to ensure that there are no pending 

projects or proposals in the region where the 

footbridge will be built. 

d. Government Agencies  

The researchers requested for a collaborative 

effort from the Department of Public Works and 

Highways (DPWH) and the Philippine National 

Police (PNP, Dinalupihan) in supplying sample 

designs of already built footbridges that may be 

used as a basis of the researchers in building a 

footbridge. The agencies will also give data for 

traffic assessments in the vicinity of the planned 

footbridge.   

According to the department's official 

website, the department is in charge of planning, 

designing, constructing, and maintaining 

infrastructure, particularly national highways, flood 

control, water resources development systems, and 

other public works in accordance with national 

development objectives. As a result, it will greatly 

assist the researchers in carrying out the study. 

2.3 Development of Questionnaires and Interviews  

The researchers conducted a few methods of 

data gathering in order to find out if the study is 

feasible. These include Questionnaires and Personal 

Interviews. 

Oxford Languages defines a questionnaire 

as a set of printed or written questions with a choice 

of answers devised for a survey or statistical study. 

The data collected is then organized for analysis. It 

may include quantitative data, such as numbers or 

statistics. 

On the other hand, according to 

Easwaramoorthy and Zarinpoush (2006) in an 

article entitled "Interviewing for Research," an 

interview is a conversation for gathering 

information. A research interview involves an 

interviewer, who coordinates the procedure of the 

discussion and asks questions, and an interviewee, 

who responds to those questions.   

Validation of Questionnaires 

First, the researchers formulated questions 

and a questionnaire. The questionnaire contains 

questions that will assist researchers in gathering 

data to decide whether a footbridge in Dinalupihan, 

Bataan, is required.  

After formulating the questions to be asked, 

they were checked and validated by Engr. Randel 

Luis I. Pangan. To verify if the questions are 

enough to gather the data needed by the researchers 

and eradicate the questions that are not significant 

to the study.   

Distributions of Questionnaires   

The survey forms were distributed to the 

selected respondents by the researchers. It aims to 

discover the requirements for building a footbridge 

by learning about the respondents' perceptions of 

the area. Difficulties encountered by respondents in 

the area will have a substantial impact on the study. 

The Conduct of Interview 

The researchers requested a face-to-face 

interview with the head engineer of Dinalupihan 

Municipal Hall. After permitting the researchers to 

conduct the interview, they presided over an 

explanation of their project and the data they found 

to collect. The staff of MEO Dinalupihan responded 

to a series of queries posed by the researchers. The 

interview is all about the researchers' potential plans 

for the area beside the proposed footbridge. 

Numerous plans are known to increase the number 

of pedestrians in the area. 
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The following topics were a part of the discussion:  

1. Expansion of BPSU Dinalupihan 

Campus, 

2. Existing proposals and possible plans on 

the highway, including other road 

projects along San Ramon Dinalupihan, 

Bataan  

3. Occurrence of accidents on the highway 

along San Ramon Dinalupihan, Bataan 

and 

4. Proposals of establishments near 

Dinalupihan Municipal Hall

5. Footbridge Position and Alignment

  The researchers went to the H

Municipal Civil Registry to ask permission if they 

can provide the population record of the employees 

working in Municipal Hall and the total number of 

Dinalupihan residents as of 2022. 

  The researchers also requested assistance 

from the Department of Public works and 

Highways (DPWH) to provide sample designs of a 

footbridge they have already constructed. These 

sample designs guided the researchers and gave 

them an idea of how they will create their design of 

the proposed footbridge.   

Interpretation of Survey Results 

  After compiling the responses from the 

intended number of respondents, the researchers 

explained and evaluated and interpreted the 

respondents' responses. 

  The Chi-Square Test was used by the 

Researchers to analyze the respondents' responses. 

One method for demonstrating the link between two 

variables is the Chi-Square Test. There are two 

types of variables: countable or numerical and non

countable or categorical. If there is no association in 

the population, the Chi-Squared Statistics is a single 
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2.4 Site Setting   

The picture below is the map of the area 

where the footbridge is about to be constructed.

 

Figure 2. Location of the proposed

Reference: Google Map

The proposed footbridge is to be located at 

Jose Abad Santos Avenue (JASA) highway 

Barangay San Ramon Dinalupihan, Bataan. 

  The area is surrounded by public facilities 

such as Bataan Peninsula State University 

Dinalupihan Campus and Dinalupihan Municipal 

Hall, where residents from Dinalupihan and many 

students from Bataan usually go. The area is also 

subject to development soon. 

 2.5 Traffic Analysis  

The researchers collected the information on 

the traffic situation at JASA Highway Brgy. San 

Ramon Dinalupihan, Bataan. Its purpose is to 

ascertain the average number of cars traveling 

through the area. Traffic analysis will also assist the 

researchers in determining whether a footbridge in 

the area is required.   
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           According to Guangjie Liu (2022), 

understanding how network services are used and 

operate is crucial to cyberspace governance, service 

optimization, and eradicating cyber threats. This 

goal necessitates network traffic analysis, which 

can aid in the detection of network assaults, the 

management of network resources, and the 

improvement of network service quality. 

2.6 Soil Analysis    

The researchers also sought assistance from 

DPWH regarding the soil analysis in JASA San 

Ramon Dinalupihan, Bataan.  

Soil analysis determines the bearing 

capability of the area in which a structure will be 

built. The soil quality will also determine soil 

stability and ensure that the soil can support the 

weight of the structure being built. During the 

process, the chemical and physical composition of 

the soil will be examined. Soil analysis will assist 

researchers in identifying the features of the soil and 

determining its ability to support the structure. A 

soil test is required prior to the building of any 

project. If soil testing is not performed, the structure 

may collapse, potentially resulting in dangerous and 

catastrophic consequences.  

2.7 Selection of Bridge Type  

The researchers provided information on 

bridge type selection. Its purpose is to establish the 

sort of bridge that is appropriate for the area. Bridge 

type will also assist researchers in determining what 

type of bridge will be installed in the area.  

According to Ken Wright, PE (HDR), One 

of the initial tasks when designing a bridge is 

selecting the most appropriate bridge type for the 

site. This choice may or may not be straightforward 

but selecting the right structure type is one of the 

most important aspects of designing a cost-effective 

bridge. 

Specifically, this volume of the Handbook is 

focused on the selection of an appropriate type of 

superstructure. The choice of superstructure type is 

often interrelated with the choice of substructure 

type, and designers should keep substructure and 

foundation types in mind when choosing an 

appropriate superstructure type, but the discussion 

in this Handbook will focus primarily on 

superstructure type selection. 

There are many bridge types that are typical 

for current construction. The various types are 

ideally suited to different span lengths. However, 

there is generally significant overlap in the 

applicable ranges for the most common span ranges, 

so multiple bridge types. 

 First is the Rolled beam, bridges are 

generally viable at most span ranges using W-

shapes are efficient in certain situations, mainly for 

simple spans up to approximately 100 feet or, 

sometimes, for continuous spans up to 

approximately 120 feet. They are generally made 

composite with the bridge deck.  

Next is the Plate Girder Bridges, due to 

large part of their simplicity and efficiency, plate 

girder bridges are the most common type of steel 

bridge. Over time, different types of plate girder 

bridges have been used, but in modern times, 

composite, multi-girder bridges have been, by far, 

the most common type of plate girder bridge 

configuration.  

           Steel Tub Girder Bridges are another 

option for a girder-type bridge. These types of 

bridges can handle more span ranges and complex 

curvatures than typical multi-girder bridges and are 

much simpler than complex structures such as 

trusses, arches, and cable bridges. These bridges 

provide a sort of middle ground between simple 

and complex bridges. In addition, many 

stakeholders appreciate their clean aesthetics. 

   Truss Bridges Trusses, are used for some 

longer spans and are composed of discrete 

members that are subjected primarily to axial loads. 

The members are generally arranged to form a 

series of triangles that act together to form the 

structural system. 
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   Arch Bridges, Arches carry loads in a 

combination of beam action and axial forces, or 

thrusts. Arches take several basic forms. True 

arches carry the horizontal component of each 

reaction directly into a buttress, which also resists 

the vertical reaction.  

Cable-Stayed Bridges, Cable-Stayed 

bridges rely on high strength steel cables as major 

structural elements. The stay cables are inclined 

from the supporting towers to edge girders at or 

below the deck elevation. These bridges are 

generally signature structures with excellent 

aesthetics characterized by very slender 

superstructures and tall towers.  

Suspension Bridges, are also cable-

suspended structures but use a different system. As 

with cable-stayed structures, suspension bridges 

rely on high-strength cables as major structural 

elements. Suspension bridges, whose towers are 

significantly shorter than those required for cable-

stayed bridges, are economical for very long spans. 

Knowing the specific requirements for 

footbridges and their elements and construction 

details is necessary for these designs. 

2.8 Levels of Service for Road Transportation 

The researchers provided information on 

Road Transportation Levels of Service. Its purpose 

is to assess the level of traffic on the Bataan-

Olongapo Road. The researchers will also be able to 

determine whether a footbridge is required in the 

chosen area based on traffic levels. 

According to The Geography of Transport 

Systems (2020), There is a relationship between 

traffic speed, volume and density for a highway, 

and how these factors relate to Level of Service 

ratings. Traffic speed and flow on urban streets are 

determined primarily by intersection capacity, 

which is affected by traffic volumes on cross streets 

and left turn signal phases.   

Free Flow Traffic Users are practically 

unaffected by the presence of other vehicles on a 

road section. The choice of speed and the 

maneuverability are free.  

The level of comfort is excellent as the 

driver needs minimal attention. The volume to 

capacity ratio is usually below 0.2.  

Steady Traffic, The presence of other 

vehicles begins to affect the behavior of individual 

drivers. The choice of the speed is free, but the 

maneuverability has somewhat decreased. The 

comfort is excellent, as the driver simply needs to 

keep an eye on nearby vehicles. 

  Steady Traffic but Limited, The presence 

of other vehicles affects drivers. The choice of the 

speed is affected and maneuvering requires 

vigilance. The level of comfort decreases quickly at 

this level, because the driver has a growing 

impression of being caught between other vehicles.  

  Steady Traffic at High Density, The speed 

and the maneuverability are severely reduced. Low 

level of comfort for the driver, as collisions with 

other vehicles must constantly be avoided. A slight 

increase of the traffic risks causing some 

operational problems and saturating the network.  

  Traffic at Saturation, Low but uniform 

speed. Manoeuvrability is possible only under 

constraint for another vehicle. The user is 

frustrated.  

  Congestion, Unstable speed with the 

formation of waiting lines at several points. Cycles 

of stop and departure with no apparent pattern 

because created by the behavior of other drivers. 

High level of vigilance is required for the user with 

practically no comfort. At this level the volume to 

capacity ratio exceeds, implying that the road 

segment is used above design capacity. 

 

 

2.9 Common Problems encountered by 

Pedestrians in Using Footbridges  
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Based on the study conducted on footbridges 

in Metro Manila entitled "Ergonomic Design and 

Assessment of Footbridges for Filipino Children 

and Elderly," these are the most common problems 

that pedestrians encounter when using footbridges;  

  Fatigue in climbing and descending the 
stairs. According to Jehan Laris J. Gutierrez et al. 

(2017), high stair rises may be problematic for 

children who may not be able to reach the step due 

to their short legs and seniors with weak leg 

muscles or knee difficulties.   

Heat because of uncovered footbridges. 
According to a Network Rail post titled 

"Footbridge: Design Ideas Competition" (n.d.), the 

design should include a roof over the main bridge 

span and the access stairways. However, roofless 

footbridges still cause anxiety among users because 

they will be exposed to heat. When pedestrians are 

overexposed to heat and UV (ultraviolet) radiation 

during their active commute, they risk becoming ill. 

  Unusable elevators and service ramps, as 

stated by Nirman Consultants (2019), elevators are 

not usable because the entry doors are too narrow, 

the opening time interval is insufficient, and the 

switches, buttons, and control panel are out of 

reach. In addition, service ramps, as well as long 

ramps with no resting platforms, will not be 

inaccessible due to the steepness of the ramps and 

the difficulty of climbing them.  

Illumination, the necessary amount of 

illumination required for a person to notice a hazard 

and take appropriate action to lessen that hazard, is 

referred to as illumination for safety. It is designed 

to help pedestrians navigate safely on foot. 

Illumination of these places is designed to assist 

pedestrians in recognizing potential tripping 

hazards such as slick pavement and elevation 

changes. (Malesic,2018). 

Inconsistent step rise: The footbridges' 

stairways should measure width because it could 

lead to congestion. A presumption had been made 

that the bridge’s stairway was two-way in both 

directions (ascending or descending). 

Psychophysical approaches were used to examine 

stairway preference and acceptability. The best 

riser was 183 mm, and the best tread (run) was 279- 

or 300-mm. Males and females, young and old, and 

the subject of equal or smaller stature were all 

comfortable with these dimensions. Shorter people 

were not as comfortable with larger dimensions, 

and taller people were not as comfortable with 

smaller ones. (Irvine et al., 1990).  

Poorly designed handrails, according to 

Ishihara et al. (2002), when people cannot sustain 

themselves, they rely on handrails. The diameter of 

the pipe should be somewhat large. For the 

consumers to grasp the handles for the perfect 

railing firmly, length was taken into account. 

Perimeter or circumference. 

2.10 Instrumentation for Footbridge Design  

The researchers utilized three software 

applications to create loads and present two-

dimensional and three-dimensional images of the 

footbridge while developing it. These are AutoCAD 

(Automatic Computer-Aided Design), STAAD Pro 

(Structural Analysis and Design), and SketchUp. 

SketchUp is a popular software tool for 

creating 3D models of structures such as landscape 

architecture, interior design, items, and other 

structural elements. Because of the utilization of 

third-party plugins and surface rendering, it makes 

design easier. 

Erkok & Gecu (2012). SketchUp is a 

dynamic software program allowing users to 

compose, edit and share three-dimensional 

structures or constructions quickly. The researchers 

will provide several standard views created in this 

software application. It includes top, bottom, front, 

back, left, and right views.   

STAAD Pro is a software program that 

functions faster in designing the structure. It enables 

structural engineers to design structures for any 

load, i.e., Dead load, live load, and other loads. It 

shows the structural analysis of all the structures to 
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accomplish user determined parameters to alter the 

design. 

Kavya H K1 (2020). STAAD Pro is 

powerful design software that Bentley licenses. The 

acronym STAAD refers to structural analysis and 

design. A structure can be defined as any stable 

object under a particular load. Thus, first determine 

the structure's outline, whereas analysis is the 

estimation of the types of loads that act on the 

beam, as well as the calculation of shear force and 

bending moment. The design process includes 

determining the sort of materials and their 

proportions in order to withstand the load.   

  AutoCAD is the most widely used design 

tool for engineers due to its modern and useful 

tools. It calculates material group products for 

production using a scanning tool to measure the 

quantity of each object. It helps the user to 

conceptualize plans and product designs to perform 

calculations and simulations in industries. 

Omura, G. (2012). AutoCAD (Automatic 

Computer-Aided Software) has always provided 

tools for users to create reasonably complex 3D 

models. It can even model some very organic forms 

with the introduction of the latest solid modelling 

tools. However, some forms require a type of 

modelling known as mesh modelling. Mesh 

modelling manipulates the faces that make up an 

object's surface to create smooth, curved volumes. 

2.11 Structural Design and Analysis of the 

Footbridge  

The researchers have analyzed the structural 

design of the proposed footbridge in compliance 

with standards from the National Structural Code of 

the Philippines (2015), 7th Edition. It will be 

divided but sequential into two phases. 

The first phase will be an investigation of 

the bridge's structural frame using STAADPro. The 

computing study of the result of design forces of the 

specified loads will be determined by 3D geometry 

modeling and application of dead loads, live loads, 

wind loads, and earthquake loads. 

         The next step is structural analysis for 

member design, in which the researchers will create 

calculation templates in Microsoft Excel utilizing 

the loads distributed from the previous phase. 

Kuang-Hua (2015) asserts. Structural analysis is a 

set of mechanics theories that examine and predict 

the behavior of structures by using physical rules. 

Structural analysis topics are engineering artifacts 

whose integrity is determined primarily by their 

capacity to bear loads. The structural analysis 

includes mechanics, dynamics, and a variety of 

failure theories. From a theoretical approach, the 

basic purpose of structural analysis is to compute 

deformations, internal forces, and stresses. In 

practice, structural analysis demonstrates the 

structural performance of an engineering design and 

ensures the structural integrity of the design without 

the need for additional engineering. 

2.12 Formulation of Structural Plans  

This study will formulate the structural plans, 

which contain the following:  

1. Title block- consists of the name of the 

designers, drafters, project title and location, project 

owner, revision number, approval notes, sheet 

contents, and the page number. The primary 

purpose of a title block is to identify a drawing that 

must be uniform in size and easy to read. They 

could be lettered automatically, neatly freehand, or 

professionally reprinted on standard-size drafting 

sheets. According to an article entitled “CAD and 

Image Standards for Construction Documentation,” 

a title block should contain the project information 

such as the firm name, project name, building 

number, building name, project number, and much 

more. 

2. Construction Notes- consists of general 

construction notes, table of lap splice, masonry and 

concrete blocks, and notes on structural steel, 

according to Engineering Development Page 

(2020). It intends that these plans and specifications 

necessitate all necessary and appropriate labor and 

materials for the work proposed and that the work 

be completed in accordance with their true intent 
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and purpose. Any discrepancies or ambiguities in 

the contract must be reported to the Engineer 

immediately. The specifications or plans for the 

interpretation of the Engineer shall be final. 

3. Structural Detailing-framing plans and 

structural members include foundation, column, 

beam, and deck slab, including the scheduling and 

detailing, according to IJERT (2015). Design is 

more than just a computational analysis; creativity 

should also be included. Art is a skill that is 

developed through study and practice. Structures as 

thought courses typically consist of guessing the 

size of members required in a given structure and 

analyzing them to check the resulting stresses and 

deflection against limits set in codes of practice. 

Structural Design is the process of arranging 

material in three-dimensional spaces to achieve a 

specific goal in the most efficient way possible. 

2.13 Formulation of Architectural and Electrical 

Plans  

The researchers provided the proposed 

design's architectural, and electrical plans with the 

different consultations with the professionals 

relative to the required expertise.   

According to Ken Black (2021), an 

architectural plan is the documentation of textual 

and graphic descriptions of the architectural aspects 

of a building project, including drawings, sketches, 

and details. Architectural plans are comprehensive 

architectural drawings that illustrate how a project 

will be finished. These are also known as blueprints 

or floor plans. Architectural plans often incorporate 

any elevation adjustments as well as a possible list 

of materials and design notes.   

An electrical sketch is another name for an 

electrical plan. It provides a visual representation of 

the drawing while also describing circuits and 

electrical systems. It is made up of electrical 

symbols and lines that show how a structure is 

wired. According to Akgul and Kutucu (2021), an 

electrical plan outlines the placement of all 

electrical apparatus. An electrical plan is often 

known as a wiring diagram or an electrical diagram. 

Electrical plan drawings for 2D architectural floor 

plans are created using computer-aided design and 

drafting (CAD) applications. The placement and 

sketching of electrical power symbols is the initial 

stage in creating an electrical plan drawing. 

2.14 Procedure in Selecting Footbridge Type  

There are several factors to consider in the 

selection of footbridge types. The following are:  

1. Users - According to Mike Slaich et al. (2004), 

the expected type of user and the pedestrian traffic 

can significantly influence the type and design of 

the footbridges. Footbridges in a more remote place 

with a small amount of pedestrian density are not 

subject to the same dynamic loading as those in a 

city or community with heavy commuter traffic. 

 In the proposed location of the footbridge in 

Lubao, the primary users of it will be the students 

and faculty members of the BPSU Dinalupihan 

campus, with a population of 978 as of the school 

year 2022-2023, which will increase more due to 

the expansion of the campus and the employees of 

the nearby Dinalupihan Municipal Hall and its 

residents.   

2. Span Range - A pedestrian bridge is one of the 

most visible structures one will notice when on the 

road. The type of footbridge to be constructed 

depends on the span range of the location.  

3. Availability of Materials - According to 

Prakash Kumar (2018), the availability of building 

materials is important because if they are readily 

available locally, the cost of transportation will be 

lower, and the supplies can be purchased in smaller 

quantities for convenience reasons. In addition, 

because local suppliers usually care about their 

reputation in their service area, they have a smaller 

probability of being cheated off than other 

suppliers. As a result, it is ideal to select materials 

that are readily available in an area. 

4. Life Usage - According to Shraddha Erandole 

(2020), the materials should adapt to the area's 



International Journal of Scientific Research and Engineering Development-– Volume 6 Issue 3, May-June 2023 

               Available at www.ijsred.com                                 

ISSN : 2581-7175                             ©IJSRED: All Rights are Reserved                                              Page 1397 

weather conditions. It ensures they are long-lasting 

by identifying the most appropriate material for the 

climate. In a humid environment, some materials 

degrade quickly. The materials used must be solid 

and durable enough to withstand the conditions in 

the environment in which they will be used. Getting 

materials that require as little maintenance and 

replacement as possible is, therefore, desirable so 

that the construction can last through the actual life 

usage of the structure. 

2.15  Procedure in Designing a Footbridge 

  Below is an outline of how the 

researchers will design the proposed 

footbridge. All the references used in this 

chapter will be analyzed in compliance 

with standards from the National Structural 

Code of the Philippines, 7th Edition. 

 The review analysis and design criteria must 

meet the requirements of the owner- client as 

defined in his design brief, as well as many 

applicable items in terms of Reference that form 

part of their agreement with the Engineer of Record 

(EOR). The Peer Reviewer (PR) should ideally 

follow the same design criteria and standards as the 

EOR. Deviations from the stated criteria and 

standards must be done only with the EOR's 

permission. The software used in the review should 

ideally be the same as that used by the EOR (e.g., 

the same editions or versions). Version differences 

should be agreed upon, but a difference of one level 

may be considered acceptable unless the more 

recent versions employ different analysis 

procedures or features that are nearly identical. 

Design Requirements 

Capacity (Material Specifications)- The 

researchers introduced material specifications such 

as the dimensions, diameter and spacing of 

reinforcing bars, and other material properties as 

initial basis for the analysis of concrete parts. 

Strength Requirement - Buildings, towers, 

and other vertical structures, and all portions 

thereof, must be designed and constructed to 

withstand all loads specified in this code when 

combined in accordance with Section 203. The 

design shall be in accordance with the applicable 

material chapters' Strength Design, Load and 

Resistance Factor Design, and Allowable Strength 

Design methods. 

Analysis - Any system or construction 

method used must be based on a rational analysis 

based on well-established mechanics principles that 

consider equilibrium, general stability, geometric 

compatibility, and both short-term and long-term 

material properties. Members who tend to 

accumulate residual deformations under repeated 

service loads must account for the other 

eccentricities that are expected to occur during their 

service life in their analysis. This analysis must 

produce a system with a complete load path capable 

of transferring all loads and forces from their point 

of origin to the load-resisting elements. The 

provisions of Sections 104.3.1 through 104.3.3 shall 

be included in the analysis but not limited to them. 

Stability against Overturning - Every 

building must be constructed to withstand the 

overturning effects generated by the lateral forces 

indicated with a sufficient Factor of Safety (FOS). 

Self-Straining Forces - Provisions must be 

made for anticipated self-straining forces caused by 

differential foundation settlement and restrained 

dimensional changes caused by temperature, 

moisture, shrinkage, heave, creep, and other similar 

effects. 

Anchorage - Anchorage of the roof to walls 

and columns, as well as walls and columns to the 

foundations, must be provided and adequately 

detailed to withstand the uplift and sliding forces 

caused by the application of the prescribed forces. 

All floors must be anchored to concrete and 

masonry walls. Roofs and other structural elements 

that provide lateral wall support This anchorage 

must provide a positive direct connection capable of 

withstanding the horizontal forces specified in 

Chapter 2 but not less than Section 206.4 discusses 

the minimum forces. 
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Foundation Investigation - Buildings will 

be required to conduct soil explorations. Towers 

and other vertical structures fall into Categories I, 

11, III, and IV in accordance with Table 103-1, or 

as required by the Building Official, or if site-

specific conditions necessitate a foundation 

investigation. 

Steel Design Requirements 

Members and connections must be designed 

in accordance with the planned behavior of the 

framing system and the structural analysis 

assumptions. Unless otherwise specified in this 

chapter, any combination of members and 

connections may provide lateral load resistance and 

stability. 

Loads and Load Combinations - The 

loads and load combinations must comply with the 

requirements of this chapter. In the absence of a 

building code, the loads and load combinations 

specified shall apply. The nominal loads shall be 

taken as the loads specified in this chapter for 

design purposes. 

Design Basis - Designs must be made 

following the Load and Resistance Factor Design 

(LRFD) provisions or Allowable Strength Design 

(ASD). 

Required Strength - The structural 

members' required strength and, as specified in 

Section 502.2, connections must be determined 

through structural analysis for the appropriate load 

combinations. 

Limit States - When the structure is 

subjected to all appropriate load combinations, the 

design shall be based on the principle that no 

functional strength or serviceability limit state shall 

be exceeded. 

Design for Strength Using Load and 
Resistance Factor Design (LRFD) - When the 

design strength of each structural component equals 

or exceeds the required strength determined on the 

basis of the LRFD load, the design meets the 

requirements of this chapter. 

Design of Connections - Connection 

elements must be designed in accordance with 

Sections 510 and 511. The forces and deformations 

used in the design must be consistent with the 

intended performance of the connection and the 

structural analysis assumptions.  

Simple Connections - A simple connection 

only transmits a negligible moment across it. 

Simple connections can be assumed in the structural 

analysis to allow unrestricted relative rotation 

between the connected framing elements. A simple 

connection must have enough rotation capacity to 

accommodate the required rotation as determined 

by the structure's analysis. The connection can be 

rotated in-elastically 

Moment Connections - A moment 

connection transmits a moment across the 

connection. 

Two types of moment connections, F.R. and P.R., 

are permitted, as specified below: 

1. Fully-Restrained (F.R.) Moment 
Connections - Moment connections that are fully 

restrained (F.R.) transfer moment with negligible 

rotation between the connected members. The 

structure analysis may assume that the lite 

connection allows no relative rotation. AnF.R. 

connection must be strong and stiff enough to keep 

the angle between the connected members at the 

strength limit states. 

2. Partially-Restrained (P.R.) Moment 
Connections - Moment connections with partial 

restraint (P.R.) The rotation between connected 

members is not negligible, but the transfer moments 

are. The force-deformation response characteristics 

of the connection must be considered in the 

structure's analysis. The response characteristics of 

a PR connection must be documented in the 

technical literature or proved analytically or 

experimentally. At their maximum strength, slates, 

the component elements of a P.R. The connection 



International Journal of Scientific Research and Engineering Development

©IJSRED: All Rights are Reserved

must be strong enough, stiff enough, and 

deformable sufficiently. 

III.  RESULTS 

3.1 Sociodemographic Characteristics

 From the survey questionnaires distributed 

to the respondents, which aimed to gauge the 

necessity of constructing a footbridge along the San 

Ramon, Dinalupihan Bataan, Jose Abad Santos 

Avenue (JASA) Highway, the following 

information was revealed. 

The results were interpreted by the 

Researchers, they used the Chi-Square Test to 

interpret the survey results in which the researchers 

created calculation templates in  Jamovi Software 

utilizing the goodness of fit. The Researche

provide the central tendencies for grouped data that 

have been gathered, the results were also explained 

for better understanding. 

 The results of the survey involved a total of 

250 respondents from areas near the vicinity of the 

potential location of the footbridge in San Ramon, 

Dinalupihan, Bataan. Graph 1 shows the age 

distribution of the respondents. Majority (42.8%) of 

the respondents are aged 16-20, followed by 

respondents aged 21-25 (21.2%). 
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Item 2: 

 Graph 2 demonstrates that Dinalupihan 

accounts the majority of the respondents (67.6%), 

followed by respondents from Hermosa (9.6%). 

Other respondents were found to be residing in the 

municipalities of Morong, Orani, and Outside 

Bataan. 

Graph 2. Distribution of Respondents according to Location (n = 250)

 Item 3: 

 Graph 3 displays the categories of the 

respondents based on their occupations. Results 

showed that most of the respondents (59.6%) are 

students. Twenty percent (20%) are 

employees, equivalent to 50 respondents. Twenty

eight (11.2%) respondents work as vendors in the 

area, while eleven of them (4.4%) are under the 

category of Others. On the other hand, eight 
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Graph 3 displays the categories of the 

respondents based on their occupations. Results 

showed that most of the respondents (59.6%) are 

students. Twenty percent (20%) are classified as 

employees, equivalent to 50 respondents. Twenty-

eight (11.2%) respondents work as vendors in the 

area, while eleven of them (4.4%) are under the 

category of Others. On the other hand, eight 
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respondents (3.2%) were identified as Senior 

Citizens, while seven (2.8%) are considered as 

PWD. 

 

Graph 3. Distribution of Respondents according to Occupation (n=250)

3.2 Demand for Constructing a Footbridge

 The results of the survey on the demand for 

the establishment of a footbridge are presented in 

figures below. The necessity of the footbridge is 

determined through the respondents' experiences 

and the advantages it would benefit them.

Item 4:  

Graph 4 demonstrates a total of 250 

respondents, wherein 206 of the total respondents 

or equivalent to 82.40% are always going to 

premises near the area, while 32 (12.8%) of the 

total respondents sometimes visit the area, 12 

(4.8%) others rarely go to the area. 
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Item 5: 

Graph 5 demonstrates that 153 (61.2%) of 

the total number of respondents have been in an 

accident or witnessed an accident that took place in 

the area. On the other hand, 97 (39.8%) of the 

respondents answered 'NO'. 

Graph 5. Distribution of Respondents' Experience in 

Item 6: 

A total of 250 respondents answered the 

question, 157 (62.8%) of the total respondents 

experienced difficulties in crossing the road along 

the area. 20 (8%) of the respondents answered 'No', 

while 63 (25.2%) of the participants so

encountered difficulties in crossing the road. On the 

other hand, approximately 4 percent of the 
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A total of 250 respondents answered the 

question, 157 (62.8%) of the total respondents 

experienced difficulties in crossing the road along 

the area. 20 (8%) of the respondents answered 'No', 

while 63 (25.2%) of the participants sometimes 

encountered difficulties in crossing the road. On the 

other hand, approximately 4 percent of the 
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participants responded that they rarely suffer from 

facing such problems. 

Graph 6 . Distribution of Respondents Problems in Crossing the Road

Item 7.  

 

Graph 7. Distribution of Respondents Experience that are related to 

Commuter’s Safety 

Item 8: 

The advantages of constructing a footbridge 

to aid in the issues involving the safety of the 

commuters was also determined. 223 (89.2%) of 

the respondents think that constructing a footbridge 

in the area would be a big help, 8 (3.2%) of the 

total respondents answered ‘No’, and 19 (7.6%) 

answered ‘Maybe’. 

ts answered ‘No’, and 19 (7.6%) answered 

‘Maybe’. 
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Footbridge  be a big Help in Commuter’s Safety

Item 9: 

The possible benefits of constructing a 

footbridge in San Ramon Dinalupihan, Bataan was 

also determined. 142 of the respondents answered  

‘It will be easier to cross the roads if there is a 

footbridge in the area, 144 answered ‘it will be 

safer for the pedestrian to cross the area if they use 

a footbridge. 80 answered ‘It will be easily 

accessible for the people with disabilities who are 

having a hard time crossing. 69 of the total 

respondents answered that putting a footbridge in 

the area will ‘allow the vehicles to run more 

smoothly reducing the fuel consumption, 85 of the 

total respondents answered ‘chances of accident 

will be reduced. 

Graph 9. Distribution of the Respondents According to 

Footbridge  
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3.3 Possible Plans in the Area 

Following a personal consultation with 

Isagani T. Chavez, the Dinalupihan Municipal 

Hall's chief engineer, regarding the plans and 

projects for the development of the area near the 

planned footbridge, it is known that a number of 

plans and projects will be offered soon. The 

following are listed: 

A. Commercial Districts  

There are also proposals to build other 

commercial districts near the Dinalupihan 

Municipality. It is primarily used for commercial 

purposes, such as shops and public facilities where 

people can normally go for recreation. 

B. Expansion of Bataan Peninsula State 

University (Dinalupihan Campus) 

Due to the yearly increase in the number of 

students registered at the BPSU Dinalupihan 

Campus, the campus can grow and add new 

facilities to accommodate incoming students.   

3.4 Traffic Analysis in the Area 

The researchers were also given information 

about the most recent Annual Average Daily Traffic 

along Jose Abad Santos Avenue Highway Brgy. 

San Ramon, by the Department of Public Works 

and Highways in Bataan Engineering Office 1st 

District. The traffic data was collected last 2021. 

3.5 Frequency of Beneficiaries 

  The researchers gathered the number of the 

possible beneficiaries of the proposed footbridge 

along San Ramon Dinalupihan, Bataan. Majority of 

the beneficiaries reside at the municipality of 

Dinalupihan with a total population of One Hundred 

Eighteen Thousand Two Hundred Nine (118,209). 

Bataan Peninsula State University-Dinalupihan 

Campus has a total population of Nine Hundred 

Seventy-five (975) , while Luakan National High 

School has One Thousand Five Hundred Fifteen 

(1,515). On the other hand, the Employees of 

Municipality of Dinalupihan has a total population 

of five hundred nineteen (519). 

3.6 Pedestrian Accidents in the Area 

The researchers are also informed about 

Pedestrian Accidents on Jose Abad Santos Avenue 

Brgy. San Ramon by the Philippine National Police 

of Dinalupihan, Bataan. Data on Pedestrian 

Accidents were gathered throughout the last five 

years. 

3.7 Vehicular Accidents in the Area 

The researchers are also informed about 

Vehicular Accidents on Jose Abad Santos Avenue 

Brgy. San Ramon by the Philippine National Police 

of Dinalupihan, Bataan. Data on Pedestrian 

Accidents were gathered throughout the eight years. 
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3.8 Position and Alignment of Proposed 

Footbridge Design  

Following the initial discussion with 

Engineer Isagani T. Chavez, the head engineer of 

Dinalupihan Municipal Hall, the researchers sought 

advice on the best location for the footbridge and its 

proper alignment. 

The JASA Highway in Dinalupihan Bataan 

is likewise 22 meters wide, which will be the length 

of the footbridge designed by the researchers. The 

map below depicts the area in which the footbridge 

is proposed to be built, as well as the actual location 

of the bridge. 

3.9 Soil Analysis 

The researchers took into account the 

closest structure where a soil analysis has been 

conducted to gather the preliminary data required 

for the structural analysis of the footbridge because 

there is no information available regarding the soil 

analysis and it will cost roughly Php 35,000 to Php 

40,000 per borehole, while the number of boreholes 

required will be based on the assessment of the 

professional geotechnical engineer. 

The nearest structure with available soil 

analysis is in San Ramon Dinalupihan, Bataan, 

where the project involves the construction of a 

multi-purpose building or conference center. The 

soil analysis was completed in 2021. 

 The inquiry followed the guidelines established by 

the Department of Public Works and Highways 

(DPWH) and the American Society for Testing and 

Materials (ASTM). 

 The researchers are willing to coordinate 

and submit all files used for the revision of the 

calculation once the considered soil bearing 

capacity does not meet the possible result of the 

actual soil investigation to be conducted after this 

research is turned over to the target authorized 

recipients. 

3.10 Preliminary Soil Profile Type 

The researchers modified the soil analysis 

data collected from the proposed Multi-Purpose 

building in San Ramon Dinalupihan, Bataan, 

because it is the closest structure having soil 

analysis data. 

3.11 Soil Allowable Bearing Capacity 

For the allowable soil bearing 

capacity that would be employed in the 

structural analysis of the footbridge, the 

researchers also modified the data from the 

soil analysis. 

The soil bearing capacity was 

calculated using the Standard Penetration 

Test (SPT) results and soil laboratory test 

data. The depth and base of the footing will 
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be taken into account when determining the 

allowable bearing capacity. 

3.12 Sample Design of Footbridge 

 To guide researchers in formulating 

the footbridge design, the DPWH Region

provided a sample design.The sample design that 

has been provided is a project which is the 

construction of a pedestrian overpass at Mt. Carmel 

along MNR, City of San Fernando Pampanga last 

2020. 

3.13 Architectural Plans 

 The study was make possible with the 

assistance and consent of a professional architect. 

AutoCAD was used to create the architectural 

plans, structural plans, and electrical plans. It is 

used to illustrate the two-dimensional image of the 

footbridge.  
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Perspective 

3.14 Electrical Plan 

The electrical plans were planned with the 

assistance of an electrical engineer who served as a 

consultant in electrical layout; all electrical work 

will be in accordance with these plans and 

specifications, the applicable provisions of the mos

recent edition of the Philippines Electrical Code 

(PEC), and the rules and regulations of the local 

power company. 
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3.15 Structural Analysis of the Proposed 

Footbridge 

A. STRUCTURAL DESIGN DATA AND 

CONSIDERATION 

NSCP 2015 was used to develop the design 

criteria and considerations. In this 

context, the strength and specifications of materials, 

load cases, load combinations, and load 

computations are briefly explained. 

1. Code and Standard 

The designed footbridge's structural 

engineering systems are designed in complying 

with Philippine government laws and regulations. 

The document's current issue or edition at the time 

of design shall be used. NSCP 2015 is the code to 

use. 

2. Load Cases 

  2.1.            Dead Load (Self Weight) 

 The researchers' computer analysis program 

automatically computes the structure's selfweight. 

The design employs a Load Factor of 1. The 

densities entered into the program are the ones 

listed above. 

2.2.            Dead Load (Super Imposed Dead 

Load) 

In NSCP 2015, the dead load of a structure 

is calculated using specific density and the 

minimum dead load. The slab, roofing materials, 

floor finishes, handrails, beams, columns, and stairs 

are all included in these Load Cases. 

2.3. Live Load 

  Special Load for Pedestrian Bridges = 4.8 

KPa (Table 205-2 Special Loads) 

  2.4. Roof Live Load 

Roof Live load is employed during 

construction and maintenance. According to NSCP 

2015, 1.0 kPa is used. ( Table 205-3A) 

2.5. Wind Load 

The wind load used in the calculation is 

based on either NSCP 2015 or ASCE. The 

parameters used were determined by the project's 

specific location in the Philippines. (Section 207A) 

2.6. Seismic Load 

  Seismic Load Used in computation is based 

on NSCP 2015 or UBC 1997. 
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3. Load Combinations 

Considering that earthquake load , E, is as 

specified under section 208.6.1 which is equal to:

E = pEh + Ev 

In the design, the following load 

combinations are used: 

 All are under the NSCP 2015 SECTION 203:

 BASIC LOAD COMBINATIONS: 

 3.1 1.4DL (203-1) 

 3.3 1.2DL + 1.6LL + 0.5RL (203-2) 

 3.4 1.2 DL + 1.6LL + 0.5WL (203-3) 

 3.5 1.2DL + 1.0WL +0.5LL (203-4) 

 3.6 1.2DL + 1.0E + 1.0LL (203-5) 

3.7 0.9DL + 1.0WL (203-6) 

3.8 0.9DL + 1.0E (203-7) 

The basic load Combination will be used to 

calculate the worst-case loading for a membe

taking resistance factor design into consideration 

because it is essential for general structural design 

and gives a way for computing loads. 

4. Computer Softwares 

  To give the designer a more accurate value 

of design forces to be used in the design, the 

designer used computer software and tools to obtain 
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The maximum possible nodal displacement 

under various loading conditions is described in the 

Nodal Displacement Summary. The results show 

that the largest nodal displacement occurred as a 

result of the load combination 

9ULC+1.2DL+1.6LL+0.5RL at node number 1010, 

with a computed resultant of -24.722 millimeters 

along the Y axis. 

The Support Reaction Summary reveals that 

the maximum vertical for (Max Fy) is loc

node 1019 as a result of a load combination of 

1.2DL+1.6LL+0.5RL, and the value for Max Fy is 

791.648 KN. 

 

 

The data shows a summary of distinct 

maximum and minimum values of stresses and their 

node position under various types of load 
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the maximum vertical for (Max Fy) is located at 
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1.2DL+1.6LL+0.5RL, and the value for Max Fy is 

The data shows a summary of distinct 

maximum and minimum values of stresses and their 

node position under various types of load 

combinations generated by STAAD software. 

Maximum Mz is located at node 1235 and values 

703.983KN as a result of a load combination of 

9ULC+1.2DL+1.6LL+0.5RL. The value of 

698.848 KN was located at node 1233 as a result of 

a load combination of 

9ULC+1.2DL+1.6LL+0.5RL. 

D. DESIGN OF FOOTING 

 Footing - 1 
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Footing - 2 

Footing - 3 
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Footing - 4 

E. COLUMN DESIGN 

Column - 1 
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Column - 2 

 

Column -3  
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Column - 4 

F. BEAM DESIGN 

 

 

 

 

W 24 x 76  - Detailed Source: STAAD V8i

G. SLAB DESIGN 
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One - Way Slab 

Two - Way Slab 

IV.  DISCUSSION 

The purpose of this study was to propose a 

safety crossing facility for the pedestrians and 

commuters crossing in Brgy. San Ramon 

Dinalupihan, Bataan. In order to address the 

concerns about the area's commuters' and 

pedestrians' safety.  
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4.1 Conclusion 

 The footbridge is made with consideration 

for the typical ergonomic issues that a pedestrian 

faces and in line with NSCP 2015. Steel and 

concrete are both used in the design of the 

suggested footbridge.  

 The JASA highway in Brgy. 

Dinalupihan, Bataan, needs a safe crossing 

infrastructure similar to a pedestrian footbridge. It 

was discovered through a survey of locals and 

potential beneficiaries of the proposed footbridge. 

The need for a pedestrian footbridge in San Ramon 

Dinalupihan, Bataan is strongly supported by the 

challenges faced by pedestrians, an increase in the 

number of pedestrians, potential plans for the area 

in the near future, and the volume of fast and large 

vehicles travelling through the area.

 The construction of a pedestrian footbridge 

at San Ramon Dinalupihan, Bataan, will greatly 

benefit pedestrians crossing the highway, 

particularly The student form BPSU Dinalupihan 

Campus, Luakan National High School, and 

Dinalupihan Municipal Hall staff members. It wi

make it easier and safer for commuters to cross the 

street and use the public amenities. Due to potential 

plans for the area's development, the building of a 

footbridge is also essential.  

 4.2 Recommendations  
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 The study is only concerned with the 

proposed footbridge's architectural, electrical, and 

preliminary structural specifications, as well as the 

manual calculation of the structural member 

analysis and the structural frame analysis using 

Staad Pro.  

  The whole set of comprehensive plans, the amount 

of materials, the construction budget, the 

construction management for implementation, and 

the maintenance plan and management, however, 

will not be included in the research. Consequently, 

the following advice is given.  

1. Since only UBC 1997 was used by the 

researchers to design the footbridge, it is crucial to 

use the proper code when designing. To get a more 

reliable result, it is better to apply ASCE or 

AASHTO LRFD designed for Bridge Design 

Specifications.  

2. Due to the fact that the study only used the soil 

analysis of the closest proposed structure, which is 

located in Brgy. San Ramon Dinalupihan, Bataan, it 

is preferable to carry out a real soil investigation 

close to the location of the geotechnical engineer's 

instruction. This needs to be done in order to 

improve the accuracy of the data utilized in 

structural analysis.  

3. The recipient of this study may decide to 

continue with the design if it so happens that the 

soil bearing capacity determined by the potential 

actual soil test to be undertaken is equivalent to the 

soil bearing capacity employed by the researchers.  

4. The researchers are prepared to coordinate and 

submit all study-related files if it transpired that the 

soil bearing capacity from the potential actual soil 

test to be conducted differed from the value used in 

this study. Recalculating the foundation design 

calculation is advised.  

5. The research can be offered and put into practice 

in LGU because it is not just applicable to academic 

institutions. To determine the project's costs and 

benefits, it is advisable to conduct a cost-benefit 

analysis. 

6. It is strongly advised that the study's recipient 

continue designing elevators for people with 

disabilities as the researchers were unable to do so. 

Since the proposed pedestrian footbridge is located 

close to the Bataan Peninsula Medical Center, it 

will be advantageous for the PWDs in the area.  

7. Additionally, the cost estimate for the study was 

not completed by the researchers; as a result, they 

want future researchers to complete it. A good cost 

estimate prevents the builder from losing money 

and helps the customer avoid overpaying.  

8. The researchers also encourage the recipients in 

this study to power the footbridge with solar 

energy. Utilizing solar energy, which is available 

through solar panels, will lessen the need for 

electricity. 
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