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ABSTRACT

NONONG, AUSON WES P., and PAEZ, JOSHUA RYAN D. Proposed Reinforced
Concrete Design of a Four Storey Hospital Building In Barangay Galicia 3 at Mendez,
Cavite. Undergraduate Thesis. Bachelor of Science in Civil Engineering. Cavite State
University, Indang, Cavite. June 2019. Adviser: Engr. Renato B. Cubilla.

The design project entitled, “Proposed Reinforced Concrete Design of a Four
Storey Hospital Building in Barangay Galicia 3 at Mendez, Cavite” was conducted from
August 2018 to May 2019.

The aim of the study was to provide a plan and proposed design for the hospital
building that can be found in Mendez, Cavite and apply what the authors learned from their
studies and experiences. The study included the computations of beams, columns, footings
and slabs. This included the architectural plan, structural plan, electrical layout, plumbing
layout and cost estimate of the proposed building.

The total elevation was 12 meters with each floor having 3 meters in elevation. The
floor area of the 4 storey building was 2196 m?, with each floor having different function
for the convenience of the patients and employees. The structural layout and analysis of
the plan was computed with the use of STAAD. From the STAAD analysis, four beams
were designed, beam 1, beam 2, beam 3 and tie beam, having 350 x 500, 350x500, 300x350
and 350x500 mm respectively. The columns having sizes of 400x400mm and 450x450mm
and the footing with a dimension of 3200x3200mm and 5500x2000mm.

The authors used different software such as the Structural Aided Analysis and

Design (STAAD) software, Computer Aided Drafting Device (CADD) and Sketchup. The

design moment, ultimate shear and ultimate load were calculated with the use of STAAD.
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The total cost estimate of the project was 141, 420, 796.65 php with 16,099.82php
per square meters.

The authors followed the standards set by the NSCP and after various computations,
it is concluded that the design was safe.

It is recommended to integrate green building innovations for the improvement of
the 4-storey hospital building and the usage of lightweight but high strength materials. The
authors also recommend the upgrade of the 2 level hospital into a 3™ level hospital to

improve and add more facilities for the welfare of the people.



TABLE OF CONTENTS

Page
APPROVAL SHEET . ... . i et i
BIOGRAPHICAL DATA ... e iii
ACKNOWLEDGMENT ... ...t \
PERSONAL ACKNOWLEDGEMENT ... ... vii
ABSTRACT . e e e s ix
LISTOFFIGURES ... ... i Xiti
LIST OF APPENDIX TABLES... ... Xiv
LISTOF APPENDIX FIGURES ... ... XV
LISTOF APPENDICES ... ... e Xvii
INTRODUCTION . e e 1
Statement of the Problem. .. ... ... 2
Objectives of the Study..........coooviiiiiii s 2
Significance of the Study.................o 3
Scope and Limitation of the Study..................ooinns 3
Time and Place of the Study...............o 3
Definition OF TEIMS . .. ...\ o ittt et et et e 4
REVIEW OF RELATED LITERATURE ... 5

Gathering of Important Information...................... 16
Development of Physical Plan................... 16
Preparation of Structural Design..................... 17
Design Computation and Analysis..................... 17

Xi



RESULTS AND DISCUSSION
Gathering of Important Information
Architectural, Structural and Other Layouts
Analysis of Individual Structural Members
Design Computation Analysis

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

REFERENCES

APPENDICES

.................................

.......................................................................

...............................................................

..........................................................................

Xii

55
55
55
56
56
60
60
61
61
62

64



LIST OF FIGURES

Figure Page

1  Location map of hospitals in Cavite ..o 11

2 Gt LOCATION &\ ie et ee it e e ete e e e e s 16

xiii



LIST OF APPENDIX TABLES

Appendix

Table Page
1 Minimum uniform and concentrated live loads. ... 259
2 Quantity of lumber for scaffolding or staging.............coooiiiin 261
3 CONCTete PrOPOTIONS. ... o.\itiini ittt 262
4  Quantity of cement and sand for mortar and plaster in cu. meter .............. 262
5 Quantity of cement and sand for chb mortar per square meter .................. 263
6 Length of reinforcing bars for chb inmeters ... 263
7 Gage 16 G I tie wire for CHB reinforcement per square meter ............... 264

Xiv



Appendix
Figure

10
11
12
13
14
15
16
17

18

LIST OF APPENDIX FIGURES

PEISPECHIVE .....vvveeiiiaeeiineeniin e ce e e

Site PerspectiVe. ...........ooiiireeiiii

Ground floor plan..............ooiii

Second floor plan.....

Third flOOr Plan. ...

Fourth floor plan... ..

.................................................

Roof deck Plan ..........oooooiiiiiiiiiiiii

Front €levation. . ... ..ot e e

Left elevation.........

Right elevation.......

Rear €levation. ... . .. et ittt et e

Section thrt A .. .o it

SectionthruB........

.....................................................

Schedule of doors and window.............oooooiiiii

Foundation plan... ...

Second floor framing plan....................

Third floor framing plan

..............................................

Fourth floor framing plan........................n

Page
67
68
69
70
71
72
73
74
75
76
77
78
79
80
82
83

84

85



19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Roof deck beam plan.........

Typical detail of beam........

Schedule Of BEAM ... ... ..o

Details of column and footing..................oooiiiiii s,

Roof deck beam plan.........

Slabdetail......................

Wall footing detail............
Typical stair details...........
Ground floor lighting layout

Second floor lighting layout

.........................................

.........................................

Third floor lighting layout ...

Fourth floor lighting layout .

Ground floor power layout ..

Second floor power layout...

Third floor outlet layout .....

.........................................

.........................................

.........................................

Fourth floor outlet layout ...

Ground floor water supply layout.......................

Second floor water supply layout...................

Third floor water supply layout... ...

Fourth floor water supply layout........................

Roof deck water supply layout...............................

Ground floor sanitary layout

Xvi

86

87

88

89

90

91

92

93

95

96

97

98

99

100

101

102

103

104

105

106

107

108



41

42

43

45

46

47

48

49

50

Second floor sanitary layout......................o

Third floor sanitary layout....................ooi

Fourth floor sanitary layout......................o

Roof deck sanitary layout...................o

Detail of septic tank ...

Detail of catch basin ...........oo i

Electrical legends...... ...

Plumbing legends .................oo

Electrical notes

Plumbing notes

Xvii

109

110

111

112

113

114

115

116

117

118



LIST OF APPENDICES

Appendix Page

1 Architectural Plan of the Hospital Building ................................ 66

2 Structural Plan of the Hospital Building...............ccccceciininice. 81

3 Electrical and Plumbing Layout of the Hospital Building ....................... 94

4 COMPULALIONS .. ... oottt ittt ettt 119
5 STAAD Analysis Results ...y 248
6 COSt ESHIMALE ... .ottt e e et e e e e e e e 251
7 List OF TabIeS . .. oo e e e 258
8 DOH GUIAEliNeS ... ...t e 265
9 FOITNS -t e e e e e e 272

xXviii



PROPOSED REINFORCED CONCRETE DESIGN OF A FOUR STOREY
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supervision of Engr. Renato B. Cubilla

INTRODUCTION

Hospital is a structure that is very vital in a community to perform health care
procedures. According to the World Health Organization, Hospitals are health care
institutions that have an organized medical and other professional staff, and inpatient
facilities, and deliver services 24 hours per day, 7 days per week. They offer a varying
range of acute, convalescent and terminal care using diagnostic and curative services.
These institutions help each individual receive the best medical care that they are entitled
to. Hospitals are an essential part of health system development. External pressures, health
systems shortcomings and hospital sector deficiencies are driving a new vision for
hospitals. In this vision, they have a key role to play to support other healthcare providers
and for community outreach and home-based services and are essential in a well-

functioning referral network.



