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In accordance with the pertinent provisions of Republic Act (RA) No. 7722, otherwise
known as the “Higher Education Act of 1994 in pursuance of an outcomes-
based quality assurance system as advocated under CMO 46 s, 2012 (Policy-
Standard to Enhance Quality Assurance (QA) in Philippine Higher Education
through an Qutcomes-Based and Typology-Based Quality Assurance) and as
addendum o CMO 37, s. 2012 (Establishment of an OQuicomes-Based
Educational System in Higher Education institutions offering Engineering
Programs), and by virtue of Commission en banc Resolution No. 788-2017 dated
October 24, 2017 the following Policies, Standards and Guidelines {(PSG) are
hereby adopted and promulgated by the Commission.

ARTICLE
INTRODUCTION

Section1. Rationale

Based on the Guidelines for the implementation of CMO No. 46 series
of 20712 and CMO 37 s. 2012, this PSG implements shift to outcomes
based education leading to competency based standards. It specifies
the “core competencies” expected of BSCE Engineering graduates
‘regardless of the type of Higher Education Institutions (HE!)} they
graduate from.” However, in recognition of outcomes-based education
{OBE} and the typology of HEls, this PSG also provide ample space for
HEls to innovate in the curriculum in line with the assessment of how
best {0 achieve learning outcomes in their particular contexts and their
respective missions.

ARTICLE Y
AUTHORITY TC OPERATE

Section 2. Government Recognition

All private higher education institutions (PHEI!S) intending to offer BSCE
must first secure proper authority from the Commission in accordance
with this PSG. All PHEIs with an existing BSCE program are required
to shift to an outcomes-based approach based on CMO 37 s. 2012 and
guided by this PSG. State universities and colleges (SUCs), and local
universities and colleges (LUCs) should likewise strictly adhere to the
provisions in these policies and standards.
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ARTICLE i
GENERAL PROVISIONS

Per Section 13 of RA 7722, the higher education institution shall exercise academic
freedom in its curricular offerings but must comply with the minimum requirements for
specific academic programs, the general education distribution requirements and the
specific professional courses.

Section 3.

Section 4.

P3G for BSCE

Minimum Standards

The Articles that follow give minimum standards and other
requirements and guidelines. The minimum standards are expressed
as a minimum set of desired program outcomes which are given in
Article IV Section 6. CHED designed a curriculum to attain such
cutcomes, This curriculum is shown in Article V Section 1¢ and Section
11 as sample curriculum. The number of units of this curriculum is
here prescribed as the "minimum unit reguirement” under Section 13 of
RA 7722. To assure alignment of the curriculum with the program
outcomes, this PSG provides a sample curricufum map in Article V
Section 12 for the HEI to refer to in compliance with the implementing
guidelines of CMO 37, s, 2012,

Using a learner-centered/outcomes-based approach, CHED provided a
description of Ouicomes-Based Teaching and Learning delivery
method in Article V Section 13. A sample course sylabus is also given
in Article V Section 14 as support to the outcomes-based delivery
method.

Based on the curriculum and the means of its delivery, CHED
determines the physical resource requirements for the library,
taboratories and other facilities and the human resource requirements
in terms of Administration and facully. These are provided for in Article
VI

Curriculum Design

HEls are allowed to design curricula suited to their own contexts and
missions provided that they can demonstrate that the same leads to
the attainment of the required minimum set of outcomes, albeit by a
different route. In the same vein, they have latitude in terms of
curriculum delivery and in terms of specification and deployment of
human and physical rescurces as long as they can show that the
attainment of the program outcomes and satisfaction of program
educational objectives can be assured by the alternative means they
propose.

The HEls can use the CHED Implementation Handbook for
Outcomes-Based FEducation {(OBE) and the Institutional
Sustainability Assessment (ISA} as a guide in making their
submissions for Sections 19 1o 24 of Article VIl
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ARTICLE IV
PROGRAM SPECIFICATIONS

Section 5. Program Description
5.1 Degree Name

The degree program described herein shall be called Bachelor of
Science in Civil Engineering {(BSCE)

5.2 Nature of the Field of Study

Civil Engineering is a profession that applies the basic principles
of science in conjunction with mathematical and computational
tools to solve problems associated with developing and
sustaining civilized life on our planet. Civil Engineering works are
generally one-of-a-kind projects; they are often grand in scale;
and they usually require cooperation among professionals of
many different disciplines. The completion of a civil engineering
project involves the solution of technical problems in which
information from numerous sources and myriad non-technical
factors play a significant role. Some of the most common
examples of civil engineering works include bridges, buildings,
dams, airports and hangars, ports and harbors, highways and
railways, tunneis, river and shore improvements, lighthouses,
drydocks, irrigations, flood protection, drainage, water supply, and
towers. Enumeration of any work in this section shall not be
construed as excluding any other work requiring civil engineering
knowledge and application.

Civil Engineering is one of the broadest engineering disciplines
both in terms of the range of problems that fall within its purview
and in the range of knowledge required to solve those problems.

5.3 Program Educational Objectives

Program Educational Objectives (PEOs) are broad statemenis
that describe the career and professional accomplishments that
the program is preparing graduates to achieve within three to five
years from graduation. PEQs are based on the needs of the
program's constituencies and these shall be determined,
arficulated, and disseminated to the general public by the unit or
department of the HE! offering the BSCE program. The PEOs
should also be assessed and evaluated periodically for continuing
quality improvement.

5.4 Specific Professions/Careers/Occupations for Graduates

The scope of the practice of Civil Engineering is defined in the
Civil Engineering Law of 1950 or R.A, 544 and embrace setvices
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Section 6.

PSG for BSCE

in the form of consultation, design, preparation of plans,
specifications, estimates, erection, installation and supervision of
the construction of strests, bridges, highways, railroads, airporis
and hangars, port works, canals, river and shore improvements,
lighthouses, and dry docks; buildings, fixed structures for
irrigation, flood protection, drainage, water supply and sewerage
works; demolition of permanent structures; and tunnels. The
enumeration of any work in this section shall not be construed as
excluding any other work requiring civil engineering knowledge
and application.

The teaching of professional civil engineering subjects in the
curriculum of the BSCE degree or a subject in the Civil
Engineering licensure examination given in any school, coliege,
university or other CHED recognized educational institution is
also considered as practice of Civil Engineering.

5.5 Allied Programs

The allied programs to BSCE are Architecture, Electrical
Engineering, Electronics Engineering, Computer Engineering,
Geodetic Engineering, Industrial Engineering, Management
Engineering, Mechanical Engineering, and Sanitary Engineering.

Institutional and Program Outcomes

The minimum standards for the BSCE program are expressed in the
following minimum set of institutional and BSCE program outcomes.
The Program Outcomes also conform to the Level & Descriptors as
specified in the Philippine Qualifications Framewoerk (PQF).

6.1 Institutional outcomes

a) Graduates of professional institutions must demonstrate a
service orientation in one's profession,

b) Graduates of colleges must participate in various types of
employment, development activities, and public discourses,
particularly in response to the needs of the communities one
serves

c) Graduates of universities, in addition must participate in the
generation of new knowledge or in research and development
projects

d) Graduates of State Universities and Colleges and Local
Universities and Colleges must, in addition, have the
competencies to support “national, regional and local
development plans.” (RA7722).

e} Graduates of higher educational institutions must preserve
and promote the Filipino historical and cultural heritage.
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Section 7.

PSG for BSCE

6.2. BSCE Program Gutcomes

By the time of graduation, the students of the program shall have
the ahbility fo

a)

b)

apply knowledge of mathematics and science to solve complex
civil engineering problems;

design and conduct experiments, as well as to analyze and
interpret data;

c) design a system, component, or process {0 meet desired needs

within realistic constraints, in accordance with standards:;

d) function in muitidiscipiinary and multi-cultural teams;

e)

f)
a)

h)

i)
)

identify, formulate, and solve complex civil engineering
problems;
understand professional and ethical responsibility;
communicate effectively civil engineering activities with the
engineering community and with society at large;
understand the impact of civil engineering solutions in a global,
economic, environmental, and societal context
recognize the need for, and engage in life-long learning
know contemporary issues,
use techniques, skills, and modern enginsering tools
necessary for civil engineering practice;
know and understand engineering and management principles
as a member and leader of a team, and to manage projects in
a multidisciplinary environment;
Understand at least one specialized field of civil engineering
practice

A PHEI, SUC, or LUC, at its option, may adopt mission-related
program outcomaes that are not included in the minimum set.

Annex

I presenis the Competency Standards, Afiributes and

competencies of a Civil Engineer which should result from the program
outcomes stated above.

Sample Performance indicators/Criteria

Performance Indicators {Pls) are specific, measurable statements
identifying the performance(s) required to meet the outcome;
confirmable through evidence.
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Section 8.

PSG for BSCE

Table 1. Sample Performance Indicators of a Program Quicome

PROGRAM
CUTCOMES PERFORMANCE INDICATORS
identify problem/s in a community
1 that requires expertise in Civil
Engineering based on needs
assessment
Formulate problem statement,
Abiiity to o objectives, scope and limitations and
identify, formulate, identify resources required to solve
e | and soclve complex the problem/s
civil engineering Provide technical soiution/s to the
problems problem that is acceptable to the
stakeholders.
“
Use of appropriate modern tools to
solve the problems must be
demonstrated

Program Assessment and Evaluation

Program Assessment refers to one or more processes that identify,
coilect, and prepare data to evaluate the attainment of Program
Outcomes and Program Educational Objectives.

Program Evaluation pertains to one or more processes for interpreting
ihe data and evidence accumutated from the assessment. Evaluation
determines the extent at which the Program Oufcomes and the
Program Educational Objectives are achieved by comparing actual
achievement versus set targels and standards. Evaluation results in
decisions and actions regarding the continuous improvement of the
program.

All HE1s are encouraged to form a Consultative Body to be part of the
assessment and evaluation processes to be represented by the
stakeholders.

8.1 Assessment and Evaluation of PEOs
The Assessment of Program Educational Objectives may include
the following: the stakeholders of the program have to be
contacted through surveys or focus group discussion to obtain
feedback data on the extent of the achievement of the PEQs.

8.2 Assessment and Evaiuation of POs
In the case of Program QOuicomes Assessment, the defined
Performance Indicators shall be connected fo Key Courses
{usually the Demonstrating or “D" courses in the Curriculum map),
and an appropriate Assessment Methods (AM) may be applied.
These methods may be direct or indirect depending on whether
the demonstration of learning was measured by actual observation




Section 9.

PSG for BSCE

and authentic work of the student or through gathered opinions
from the student cr his peers. Refer {o Table 2.

Table 2. Sample Matrix Linking Performance Indicators with Key
Courses and Assessment Methods

. Key Assessment
Performance indicators Courses Tools
1 | Identify problem/s in a community OBE
that requires expertise in Civil CE Project Assessment
Engineering based on needs Rubri
ubric
assessment
2 | Formulate problem statement, CE Project OBE
objectives, scope and limitations Assessment
and identify resources required to Rubric
solve the problem/s
3 | Provide technical solution/s to CE Project
the problem that is acceptable to
the stakeholders. OBE
Assessment
Use of appropriate modern tools Rubric
to solve the problems must be
demonstraied

Table 3. Sample Matrix Linking Assessment Methods with
Targets and Standards

Key Courses Ass.re.g;;:em Targets and Standards
T il M
o | P | UL el
e o _| T | 0l e et

*Note: The values on the Target and Standards are just examples.

Other Methods of Program Assessment and Evaluation may be found
in the CHED Implementation Handbook for QOutcomes-Based
Education (OBE) and Institutional Sustainability Assessment (I1SA).

Continuous Quality improvement

There shall be a documenied process for the assessment and
evaluation of program educational objectives and program outcomes.

The comparison of achieved performance indicators with declared

targets or standards of performance should serve as basis for the
priority projects or programs for improving the weak performance
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Section 11.
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indicators. Such projects and programs shail be documented as well as
the results of its implementation. This regular cycle of documentation of
projects, programs for remediation and their successful implementation
shall serve as the evidence for Continuous Quality Improvement (CQI).

ARTICLE Y
CURRICULUM

Curriculum Description

The Civil Engineering curriculum is designed to prepare graduates {o
apply knowledge of mathematics, calculus-based physics, chemistry,
and at least one additional area of basic science, consistent with the
BSCE Program Educational Objectives; apply knowledge of technical
areas appropriate fo civil engineering; conduct civil engineering
experiments and analyze and interpret the resulting data; design a
system component, or process in more than one civil engineering
context; explain basic concepis in management, business, public
policy, and leadership; and explain the importance of professional
licensure.

The CE curriculum has five (5) tracks of specialization. it is designed to
prepare graduates in accordance with the institutional and program
outcomes discussed in Article IV Section 6 in 5 Areas of Specialization
of Civil Engineering courses.

The curriculum has a minimum total of 171 credit units, comprising of
121 units of technical courses, These technical courses include 15
units of mathematics, 10 units of natural/physical sciences, 23 units of
basic engineering sciences, 6 units of allied courses, 49 units of
professional courses {common), 15 units of professional courses
{specialized) and 3 units On- the-Job-Training {QJT).

The non-technical courses in accordance with CMQO 20 s. 2013 - The
New General Education Curricutum consists of 36 units of general
education courses distributed as follows: 24 units of core courses, 9
units of GEC electives, and 3 units of Life and Works of Rizal.

The new GEC also includes 8 units of Physical Education {PE), and 6
units of National Service Training Program (NSTP).

Minimum Curriculum

i1.1. Components:
Below is the minimum curriculum of the BSCE program. The
institution may enrich the minimum curriculum depending on the
needs of the industry and community, provided that all prescribed

courses are offered and pre-requisite and co-requisite are
observed.
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. TECHNICAL COURSES
A. Mathematics
Calculus 1 3 Q 3
Calculus 2 3 0 3
Difterential Equations 3 0 3
Engineering Data Analysis 3 0 3
Numerical Solutions to CE Problems 2 3 3
Sub-Total 14 3 15
B. Natural/Physical Sciences
Chemistry for Engineers 3 3 4
Physics for Engineers {Calculus-based) 3 3 4
Geology for Civit Engineers 2 0 2
Sub-Total: 8 8 10
C. Basic Engineering Sciences
Civil Engineering Orientation 2 0 2
Engineering Drawing and Flans 0 3 1
Computer Fundamentals and Programming 0 6 2
Computer-Aided Drafting 0 3 1
Statics of Rigid Bodies 3 0 3
Dynamics of Rigid Bodies 2 0 2
Mechanics of Deformable Bodies 4 0 4
Engineering Economics 3 0 3
Technopreneurship 101 3 0 3
Engineering Management 2 0 2
Sub-Total: 19 12 23
. Allied Courses
Engineering Utilities 1 3 0 3
Engingering Utilities 2 3 Q 3
Sub-Total: 6 0 8
E. Professional Courses- Common
Fundamentais of Surveying 3 3 4
Construction Materials and Testing 2 3 3
Structural Theory 3 3 4
Highway and Railroad Engineering 3 0 3
Building Systems Design 2 3 3
Principles of Steel Design 2 3 3
Principles of Reinforced/ 3 3 4
Prestressed Concrete
Hydraulics 4 3 5
Hydrology 2 0 2
CE Law, Ethics and Confracts 2 0 2
Geotechnical Engineering 1 (Sofl 3 3 4
Mechanics)
Principles of Transportation Engineering 3 0 3
Quantity Surveying 1 3 2
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'(:Jtc')ﬁmstructidh ‘Methods  and P‘r'ojecf 3
Management
CE Project 1 1
CE Project 2 1 3 2
Sub-Total; 38 33 49
F. Professicnal Courses ~ Specialized (HEI
to offer at least four courses in each area
of chosen specialization)
Sub-Total: 15 0 15
G. On-the-Job Training 5 3 3
{minimum of 240 hours)
Sub-Total: 2 3 3
TOTAL TECHNICAL COURSES| 102 57 121
il. NON-TECHNICAL COURSES
A. General Education (Please refer to CMO
20, 5. 2013)
Science, Technology, and Society 3 0] 3
Readings in Philippine History 3 0 3
Mathematics in the Modern World 3 0 3
Contemporary World 3 0 3
Understanding the Self 3 0 3
Purposive Communication 3 0 3
Art Appreciation 3 0 3
Ethics 3 0 3
Sub-Total: 24 o 24
B. GEC Elective/Mandated Ccurses
GE Elective 9 0 g
Life and Works of Rizal 3 0 3
Sub-Totai: 19 42
C. Physical Education
Physical Education 1,2, 3 and 4 8 0 8
Sub-Total: 8 0 g
D. HNational Service Training Program
NSTP 1 and 2 6 0 6
Sub-Total: <] 0 5]
TOTAL NON-TECHNICAL COURSES 50 0 59
GRAND TOTAL 152 57 171

PSG for BSCE
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SUGGESTED PROFESSIONAL COURSES - SPECIALIZED:

A. CONSTRUCTION ENGINEERING AND MANAGEMENT
Project Construction and Management
Advanced Construction Methods & Equipment
Construction Cost Engineering
Database Management in Construction
Construction Occupational Safety and Health (COSH)

B. GEOTECHNICAL ENGINEERING
Geotechnical Engineering 2 (Rock Mechanics)
Foundation Engineering
Geotechnical Earthquake Engineering
Ground Improvement

C. STRUCTURAL ENGINEFRING
Computer Softwares in Structural Analysis
Earthguake Engineering
Design of Sieel Structures
Reinforced Concrete Design
Prestressed Concrete Design
Structural Design of Towers and Other Veri. Structures
Bridge Engineering
Foundation and Retaining Wall Design

D. TRANSPORTATION ENGINEERING
Transportation Systems Planning and Design
Highway Engineering
Airport Design
Ports and Harbors

E. WATER RESOURCES ENGINEERING
Water Resources Engineering
Flood Control and Drainage Design
{rrigation Engineering
Water Supply Planning and Development
Coastal Engineering
River Engineering
Ground Water Flow Modeling

Other Professional Courses- Specialized shall be offered and developed by the
HEls in accordance with their needs. The corresponding course description shafl
be likewise submitted to CHED.

The HEls shall offer at least one track of professional courses - specialized. This

specialization shall appear in the Transcript of Records and Dibloma for example
“Bacheior of Science in Civil Engineering (Geotechnical)y’

PSG for BSCE Page 11 of 23
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SUMBMARY OF THE BSCE CURRICULUM

Total No. of Hours Total No.
Lecture |Lab/Fldw/Comp| of Units

Classification/ Field

. TECHNICAL COURSES

A. Mathematics 14 3 15
B. Natural/Physical Sciences g 5 10
C. Basic Engineering Sciences 19 12 23
D. Allied Courses 6 0 6
E. Professional Courses (Common) 38 33 49
F. Professional Courses— Specialized {minimum) 15 0 15
G. On-the-Job Training (minimum of 240 hrs) 5 3 3
Sub- Total 102 57 121

il. NON- TECHNICAL COURSES

A, General Education (Courses (please refer

to CMO 20, s. 2013) 24 0 24
B. GEC Elective/Mandated Courses 12 0 12
C. Physical Education 8 0 8
D. National Service Training Program 6 0 6
Sub-Total 50 0 50

GRAND TOTAL 152 57 174

11.2. Program of Study

The institution may enrich the sample/model program of study
depending on the needs of the industry, provided that all
prescribed courses required in the curriculum outlines are offered
and pre-reguisites and co-requisites are compiied with.

The sample Program of Study listed below is meant for HEIs
operating on a Semestral System. HEls with CHED approved
trimester or quarter term systems may adjust their courses and
course specifications accordingly to fit their delivery system, as
long as the minimum requirements are still satisfied.

The MEIls are also encouraged to include other courses to fulfill
their institutional outcomes, as long as the total units for the
whole pragram shall not be less than 171 units, including P.E.,
and NSTP.
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SAMPLE SEMESTRAL PROGRAM OF STUDY

FIRST YEAR
15! Year — First Semester
No. of Hours .
Courses Units Prerequ|§ l_’se/Co—
Lecture | Lab/Fldw/Comp requisite
Science, Technology and Society 3 0 3 None
Mathematics in Modern World 3 0 3 None
Calculus 1 3 0 3 None
Chemistry for Engineers 3 3 4 None
Civil Engineering Orientation 2 0 2 None
Readings in Philippine History 3 0 3 None
PE 1 2 None
NSTP 1 3 None
TOTAL 17 3 23
1% Year — Second Semester
No. of Hours -
Courses Units F’rerequr_s tftelCo—
Lecture ; Lab/Fldw/Comp requisite
Contemporary World 3 0 3 None
Understanding the Self 3 0 3 None
Calculus 2 3 0 3 Calculus 1
Calculus 1/ Co-
Physics for Engineers {Calcuius Based) 3 3 4 requisite of
Calculus 2
Engineering Drawing and Plans 0 3 1 None
Computer _Fundamentais and 0 5 P None
Programming
Life and Works of Rizal 3 0 3 None
PE2 2 None
NSTP 2 3 None
TOTAL 15 12 24

PSG for BSCE
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SECOND YEAR

2" Year — First Semester

No. of Hours p isite/C
Courses Units rel’eqw_s;'te o-
Lecture | Lab/Fidw/Comp requisite
Differential Equations 3 0 3 Calculus 2
Computer-Aided Drafting 0 3 1 None
Calculus 2,
Statics of Rigid Bodies 3 0 3 Physics for
Engineers
Engineering
Fundamentals of Surveying 3 3 4 Drawing and
Plans
Engineering Economics 3 0 3 2" Year Standing
Engineering Management 2 0 2
Purposive Communication 3 0 3 None
GEC Free Elective-1 (piease refer fo 3 0 3
CMO 20, 5. 2013)
PE 3 2 None
TOTAL 20 6 24
2™ Year - Second Semester
No. of Hours -
Courses Units | Frerequisite/Co-
Lecture | Lab/Fidw/Comp requisite
Engineering Data Analysis 3 0 3 None
Geology for Civil Engineers 2 G 2 Chem}stry for
Engineers
Dynamics of Rigid Bodies 2 o g | Statics of Rigid
Bodies
Mechanics of Deformable Bodies 4 0 4 Statics O.f Rigid
Bodies
(Co-requisite)
. . . Mechanics of
Construction Materials & Testing 2 3 3 Deformable
Bodies
Art Appreciation 3 0 3 None
GEC Free Elective-2 (please refer to
CMO 20, s. 2013) 3 0 3 None
PE 4 2 None
TOTAL 19 3 22
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THIRD YEAR

3" Year — First Semester

No. of Hours

Courses Units Prerequis EjtefCo—
Lecture | Lab/Fldw/Comp requisite
Mechanics of
Structural Theory 3 3 4 Deformable
Bodies
Highway and Railroad Engineering 3 0 3 Fundamentals of
Surveying
Engineering Utilities 1 3 0 3 Physics for
Engineers
. . - Physics for
Engineering Ultilities 2 3 0 3 Engineers
ffa +1
Numerical Solutions to CE Problems 2 3 3 Diff\,re_nua!
Equations
Ethics 3 0 3 None
GEC Free Elective-3 (please refer fo
CMO 20, s. 2013) 3 0 3 None
TOTAL 20 6 22
3™ Year — Second Semester
Courses No. of Hours Units Prerequisite/Co-
Lecture | Lab/Fidw/Comp requisite
Technopreneurship 101 3 0 3 3" Year Standing
Engineering
Building Systems Design 2 3 3 BPrawing and
Plans
Principles of Steel Design 2 3 3 Structural Theory
gzzz;%izs of Reinforced/Prestressed 3 3 4 Structural Theory
Hydrology 2 0 2 3" Year Standing
Hydraulics 4 3 5 3 Year Standing
CE Law, Ethics and Contracts 2 §] 2 3 Year Standing
TOTAL 18 12 22
Summer
Courses No. of Hours Units | Prerequisite/Co-
Lecture | Lab/Fldw/Comp requisite
On-the-Job Training ~ 240 Hours 2 3 3
TOTAL 2 3 3

Note: GJT may be taken after the Third Year Level OR after the fourth year level

PSG for BSCE
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FOURTH YEAR

4" Year — First Semester

No. of Hours . Prerequisite/Co-
Courses Units .
Lecture | LabfFldw/Comp reqguisite
Geology for
. . ) . Civil Engineers,
Sﬂzg;e;ﬂg;c;al Engineering 1 (Soil 3 3 4 Mechanics of
Deformable
Bodies
Highway and
Principles of Transportation Engineering 3 0 3 Railroad
Engineering
. 4 Year
CE Project 1 1 3 2 Standing
. - 4" Year
Professional Course- specialized 1 3 0 3 Standing
. . 4% Year
Professional Course- specialized 2 3 0 3 Standing
TOTAL 13 g 15
Note: Other professional course- specialized can be added
4% Year — Second Semester
No. of Hours .
Courses Units | Frereaquis te/Co-
Lecture Lab/Fidw/Coemp requisite
CE Project 2 1 3 2 CE Project 1
. ; Building
Quantity Surveying 1 3 2 Systems Design
Professional Course - 3 0 3 4" Year
specialized 3 Standing
Professional Course - 3 0 3 4% Year
specialized 4 Standing
Professional Course - 3 o 3 4% Year
specialized 5 sStanding
Construction Methods and 5 0 3 40 Year
Prolect Management Standing
TOTAL 14 8 i6
Note: Gther professional course- specialized can be added
Grand Total = 171 Units

PSG for BSCE
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* The nth Year Standing means that the student must have completed at least 75%
of the ioad requirements of the previous vear level.

Section 12. Sample Curriculum Map

Refer to Annex H for the Minimum Program Quicomes and a Sample
Curriculum Map. The HE! may develop its own Curriculum Map.

Section 13. Description of Outcomes-Based Teaching and Learning

Outcomes-based teaching and learning (OBTL) is an approach where
teaching and iearning activities are developed to support the learning
outcomes (University of Hong Kong, 2007). It is a student-centered
approach for the delivery of educational programs where the
curricutum topics in a program and the courses contained in it are
expressed as the intended ouicomes for students to learn. It is an
approach in which teachers facilifate and students find themselves
actively engaged in their learning.

Its primary focus is the clear statement of what students should be
able to do afier taking a course, known as the Intended Learning
Outcomes (ILOs). The LOs describe what the learnars will be able to
do when they have completed their course or program. These are
statements, written from the students’ perspective, indicating the ievel
of understanding and performance they are expected to achieve as a
result of engaging in teaching and learning experience (Biggs and
Tang, 2007). Once the lLOs have been determined, the next step in
OBTL is to design the Teaching / Learning Activities (TLAs) which
require students to actively participate in the construction of their new
knowledge and abilities. A TLA is any activity which stimulates,
encourages or facilitates learning of one or more intended learning
outcome. The final CBTL component is the Assessment Tasks (ATs),
which measure how well studenis can use their new abilities to solve
realworld problems, design, demonstrate creativity, and communicate
effectively, among others. An AT can be any method of assessing how
well a set of ILO has been achieved.

A key compaonent of a course design using OBTL is the constructive
alignment of ILOs, TLAs, and ATs. This design methodology requires
the Intended Leaming Cutcomes to be developed first, and then the
Teaching / Learning Activities and Assessment Tasks are developed
based on the ILOs. (Biggs, 1999)

“‘Constructive” refers to the idea that students construct meaning
through relevant learning activities; “alignment” refers to the situation
when teaching and learning activities, and assessment tasks, are
aligned to the Intended Learning Oufcomes by using the verbs
stipulated in the ILCs. Constructive alignment provides the “how-to” by
stating that the TLAs and the assessment tasks activate the same
verbs as in the 1LOs. (Biggs and Tang, 1999)

PSG for BSCE Page 17 of 23
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The OBTL approach shall be reflected in the Course Syllabus to be
implemented by the faculty.

Section 14. Course Syilabus and Course Specifications:
The Course Sytlabus must contain at least the following components:

14.1. General Course Information {Title, Description, Code, Credit
Units, Prerequisites)

14.2 Links to Program Ouicomes

14.3 Course Outcomes

14.4 Course Outline (Inciuding Unit Outcomes)

14.5 Teaching and Learning Activities

14.6 Assessment Methods

14.7 Finai Grade Evaluation

14.8 l.earning Resources

14.9 Course Policies and Standards

14.10 Effectivity and Revision Information

Refer to Annex NI for Sample Course Specifications for the courses
listed in the Sample Curriculum Map and Annex V for Sample Course
Syliabus,

ARTICLE V]
REQUIRED RESOURCES

This articte covers the specific required resources for the BSCE program.

All other requirements on Administration, Library and Laboratory facilities, and
buildings for the BS Engineering Program are contained in CMO No. B s
2017, Policies, Standards and Cuidelines for Requirements Common fo all Bachelor
of Science in Engineering and Bachelor of Engineering Technology Programs issued
by the Commission.

Section 15. Administration

The administration of the college of engineering must provide
academic governance and leadership fo engineering programs by
exerting efforts to achieve program educational objectives and program
outcomes. As such, the coliege must have a full-time dean and full-time
department or program chair who are adepi in the principles of
outcomes-hased education and are trained to implement the elements
of OBE and OBTL required by CMO 37 5. 2012.

There shall be a full-time Department/Program Chair/Coordinator who
will lead the program in curiculum planning, implementation,
monitoring, review, and evaluation of BSCE program. The College
Dean, who is a Licensed Civil Engineer, may serve as concurrent
Department/ Program Chair/Ccordinator in extreme cases of low
enroliment.
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Section 16.

PSG for BSCE

The qualifications of the Department/Program Chair/Coordinator of
BSCE program;

a) shall be hoider of baccalaureate degree and Master's degree
in Civil Engineering;

b) shall be registered Civil Engineer with valid PRC license;

c) shall have a minimum teaching experience of not less than
three {3) years and at teast three (3) years of industry praciice.

To ensure his/her work effectiveness, the Department/Program
Chair/Coordinater shall be given a maximum teaching ioad of 50% of
the reguiar teaching load.

Faculty
16.1 Requirements

Faculty handling professional courses shall be registered Civil
engineer with valid PRC license. In addition, faculty handling
professional courses, design in conteni, shall have industry
design experience.

There shall be adeauate number of competent and qualified
faculty to teach professional courses of BSCE program to
effectively implement the minimum curricular requirements. The
program shall not be dependent on one faculty handling
professional courses.

in addition, by AY 2018-2019, all fullk-time faculty members
teaching professional courses in BSCE shaill be holder of
Master's degree in Civil Engineering or Allied Programs.

16.2 Duties

The facuity shall be actively involved in the following areas of
implementation of B.S.C.E program:

a. currculum review, decision-making, and implementation
of the academic program

b. program assessment and evaluation, and implementation
of continuous improvement of the program

¢. development, improvement, and achievement of course
outcomes (CQOs)

d. enrichment of teaching/learning activities(TLASs)

e. development and improvement of assessment tasks,
constructively aligned with COs and TLAs

f. student advising activities of the program

g. research and scholarly work

h. professional services offered by the program

I

finkage and extension work

Page 19 of 23




Section 17. Library and Other Learning Resources

The library services and other learning resources are covered in
Section _2-3  of CMONo._ 8& s 2017

Section 18. Laboratory Equipment and Resources
18.1 Facilities

Facilities are covered in Section 2'4;5“‘ of CMO No.
86 , 8. 2017,

18.2 Laboratories for the BSCE Program
18.2.1. Laboratories for the BSCE Program

The program shall provide laboratories/fieldwork/drafting
facilities for the following courses:

Chemistry for Engineers

Physics for Engineers

Hydraulics

Geotechnical Engineering 1 (Soll Mechanics)
Construction Materials and Testing
Engineering Drawing and Plans
Fundamentals of Surveying

Building Systems Design

Quantity Surveying

XN O AN

The program shall provide adequate computing facilities
for courses in  Computer Fundamentals and
Programming, Computer-Aided Drafting, Design,
Numerical Solutions for CE Problems and open computer
iaboratory for CE Projects.

Refer to Annex iV for the Laboratory equipment and
resources required for the program,

18.2.2 Modern Tools in CE

The institution must provide access to modern tools in
CE. Examples of these tools are spreadsheet software,
graphing software, mathematical software, programming
language environment, open or commercial simulation
tools in CE, and design and analysis software. These
mederin tools shall be sufficient so that studenis can
achieve the course outcomes.

18.3 Modernization of Equipment

Each CE Department of the college of engineering shall have a
program for the continuing modernization and upgrading of its
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Section 19.

PSG for BSCE

18.4

instructional laboratories, facilities, and equipment. The said
program shall have an adequate annual allocation in accordance
with the financial capability of the school

Calibration of Equipment

Each schoolicellege of engineering shall ensure that the
measuring instruments in its laboratories are recalibrated
regularly. The date of the last calibration of a measuring
instrument shall be indicated on each instrument.

ARTICLE Vi
COMPLIANCE OF HEIs

Full Compliance with CMO 37, s. 2012

Before the start of AY 2018-2019, all HElIs offering BSCE program must
show evidence of full compliance with CMO 37, s. 2012 (Establishment
of an Outcomes-Based Education System) by the following actions,

19.1

18.2

CMO 37 Monitoring Workbook and Self-Assessment
Rubric

The Commission, through its Regional offices or the TPET
Website shall make available to all HEIs currently offering or
applying to offer BSCE program a Monitoring Workbook (CMO
37-MW-2017-HEI-BSCE) and Self~-Assessment Rubric (SAR)
{CMO-37-HEI-SAR-2017-BSCE).

The five-year BSCE. Curriculum shall be the basis of the
monitoring. The completed Monitoring Workbhook with a List of
Supporting Evidences and Self-Assessment Rubric must be
submitted to CHED or online through the CHED TPET website
{www.ched-tpet.org) within 30 working days after the effectivity
of this CMO, Failure to submit these documents will disqualify the
concerned HEIls to continue or start their BSCE programs in AY
2018-2018.

Review of Submitted Forms by CHED

CHED shali review the submitted Monitoring Workbooks and
Self-Assessment Rubrics, and may schedule monitoring visits to
the HE! thereafter. These visits shail defermine the extent of
compliance of the concerned HEI with CMO 37, s. 2012. HEls
with BSCE programs with low SAR fotfal scores may be asked to
submit a one- or two-year development plan to CHED hefore they
shall be allowed to apply to continue their BSIE program for AY
2018-2019.
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Section 20.

Section 21.

19.3 Exemptions

FEls with BSCE Programs of CODs/COEs status shall not be
required to comply with Section 19.1 and 19.2. Instead, these
HEls must submit only their proposed four-year curriculum,
cerresponding curriculum map, and program of study using the
Application Workbook for AY 2018-2019 (AW-2018-HEI-BSCE).
See Section 20. Those HEls whose COD/COF applications were
disapproved for AY 2018-2019 shall still comply with Sections
19.1 and 19.2.

Appiication Workbook for AY 2018-2018

HEls currently offering the BSCE program for AY 2018-2019 shall be
made to complete a new Application Workbook {AW-2018- HEI-BSCE)
which shall be made available through CHED or downioadable from the
CHED-TPET website. The Application Workbook shall be completed
and submitted to CHED or uploaded to the CHED-TPET website before
the start of AY 2018-2019.

Approval of Application

All HE!s with BSCE programs with COE or COD status submitting their
completed Application Workbooks shall automatically receive
certifications from CHED and shall be given approval to implement their
programs beginning AY 2018-2019.

Other concerned HEls which have submitted their CMO Monitoring
Workbooks, Self-Assessment Rubrics, and Application Workbook shall
be given conditional approval by CHED to start offering their new BSCE
Curriculum following this CMO effective AY 2018-2019. CHED shall,
however, conduct monitoring of HMEls to assure compiete compliance of
this PSG within the transitory period, during which the HEI with BSCE
programs with weak implementation may be asked to submit
developmental plans, which shall be subject to constant monitoring.

ARTICLE vill

TRANSITORY, REPEALING and EFFECTIVITY PROVISIONS

Section 22,

PSG for BSCE

Transitory Provision

All private HEls, state universities and colleges (SUCs) and local
universities and colleges {1.UCs} with existing authorizaticn to operate
the Bachelor of Science in Civil Engineering program are hereby given
a period of three (3} years from the effectivily thereof to fully comply
with ali the requirements in this CMO. However, the prescribed
minimum curricular requirements in this CMO shall be implemented
starting AY 2018-2019.
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Section 23. Repealing Clause

Any provision of this Order, which may thereafter be held invalid, shall
not affect the remaining provisions.

All CHED issuances or part thereof inconsistent with the provision in
this CMQ shall be deemed modified or repealed

Section 24  Effectivily Clause
This CMO shall take effect fifteen {15} days after its publication in the

Official Gazette or in a newspaper of general circulation. This CMO shall
be implemented beginning AY 2018-2019.

Quezon City, Philippines december 4 2017

For the Commission:

PATRICIA B, LICUANAN, Ph.D,
Chairperson

Attachments:
Annex [ — Competency Standards of a Civil Engineer
Annex Il — Minimum Program Quicomes and g Sample Curricuium Map
Annex |l — Sample Course Specifications
Annex IV — Laboratory Equipment
A. Natural/Physical Courses
B. Professional Courses
Annex V — Sample Syllabus
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ANNEX | - COMPETENCY STANDARDS, ATTRIBUTES AND COMPETENCIES OF A CIVil. ENGINEER

Civil Engineer {noun) — is a professional who provides services in the form of consultation, planning, design, preparation of plans, specifications,
estimates, erection, installation, and supervision of construction of streets, bridges, highways, and railroads; airports and hangars; portworks, canals,
river and shore improvements, light houses, and dry docks; buildings, towers, signages, sign boards, chimneys, silos containment structures, and solid
waste disposal sites; fixed structures for irrigation, flood protection, drainage, water supply, and sewerages work; tunnels; and demolition of permanent

structures.

ATTRIBUTES AND COMPETENCIES OF A CIVIL ENGINEER

COMPETENCY LEVEL
ATTRIBUTES NEW 1-7 YEARS GLOBALLY QUALIFIED
GRADUATE ENGG. EXPERIENCE ENGINEER {APEC/ASEAN)

Use relevant and appropriate
applied science, engineering
principles and technigues in the
different Civil Engineering tracks to
solve complex engineering
problems.

Develop simple computer programs
to solve Civil engineering problems.

Understand the principles of
mathematics, chemistry, physics,
natural and applied sciences including
information technology.

Determine relevant and appropriate
applied science, engineering
principles and techniques that can be
used to address engineering

1 concerns such as Construction
Engineering and Management,
Geotechnical and Geo-Environmental
Engineering, Structural Engineering,
Transportation Engineering, Water
Resources Engineering.

Apply knowledge of
mathematics, chemistry,
physics, Information
Technology and other
engineering principles

Fropose innovations in design of
structures, water resources system,
highways, railroads, and foundation,
and impart these to peers.

Develop and continually upgrade
proficiency in numerical and
computational modeling in solving
Civil engineering problems.

PSG for BSCE
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ATTRIBUTES AND COMPETENCIES OF A CIVIL ENGINEER

ATTRIBUTES

COMPETENCY LEVEL
NEW 1-7YEARS GLOBALLY QUALIFIED
GRADUATE ENGG. EXPERIENCE ENGINEER (APEC/ASEAN)

Identify, formulate, research
literature and analyse
complex engineering
problems reaching

2 | substantiated conclusions
using first principles of
mathematics, natural
sciences and engineering
sciences.

Use relevant information gathered
from research literature and other
available technological information
sources in coming out with solutions
to complex engineering problems.

Apply results from research of
literature and other technological
advances in design of structures,
water resources system, highways,
raifroads, and foundation reaching
to substantiated conclusions using
first principles of mathematics,
natural sciences and engineering
sciences

Consolidate results of research and
technical information in formulating
solutions to Civil engineering design
and adapt these intoc systems fo
achieve efficiency targets.Impart
these technological advances to
peers,

Design solutions for complex
engineering problems and
design systems, components
or processes that meet
specified needs with

Study, investigate and gather data
related to complex engineering
problems and propose solutions

Study, investigate and gather data
related to problems in design of
structures, water resources system,
highways, railrcads, and foundation
and prepare proposals to
implement solutions while
incorporating ethics, safety and

Consolidate studies made on
problems in structures, water
resources system, highways,
railroads, and foundation and
propose changes.

Specialize in specific fields of
practice in the Civil Engineering

3 ; . . based on the fundamentals of environmental considerations. Professional and use the technical
mmmuﬂmu LMM%MMMMMMMBS for engineering principles while Design solutions for complex expertise in design of solutions to
m::ﬁmu societal. and o4 incorporating ethics, safety and engineering problems and design applicable complex engineering
mzﬁwon?mﬁmm ' environmental considerations. systems, oo_dn.o.nmﬂm or processes problems. .
considerations that meet specified needs with . Prepare project proposals, Uc.a@m.m

) appropriate consideration for public | and reports related to the design of
health and safety, cultural, societal, | structures.
and environmental considerations. | Impart learnings to peers.
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ATTRIBUTES AND COMPETENCIES OF A CIVIL ENGINEER

ATTRIBUTES

COMPETENCY LEVEL
NEW 1-7YEARS GLOBALLY QUALIFIED
GRADUATE ENGG. EXPERIENCE ENGINEER (APEC/ASEAN)

Conduct investigations of
complex problems using
research-based knowledge
and research methods
including design of
experiments, analysis and
interpretation of data, and
synthesis of information to
provide valid conclusions.

Conceptualize, formulate and
implement design of experiments in a
standard scientific manner in
conducting investigations of complex
engineering problems with
consideration of cost, quality, security,
and environmental
impact.Recommend valid conclusions
based on gathered information and
results of investigation.

Use available database
information, coordinate with other
technical experts, plan and design
experiments in conducting
investigations of complex
engineering problems, prepare
reports and make presentations o
concerned entities on the proposed
solutions to the complex
engineering problems.

Organize teams of experts, plan and
design experiments in conducting
investigations of complex
engineering problems.Prepare
feasibility, optimization reports,
implementation plans and make
presentations to the concernad
entities on the proposed solutions to
the complex engineering problems.

Create, select and apply
appropriate technigues,
resources, and modern
engineering and IT tools,
including prediction and
modelling, to solve complex
engineering preblems, with
an understanding of the
limitations.

Be familiar with the appropriate
technigues, resources, and modern
engineering and IT tools, including
prediction and modelling, to complex
engineering problems, with an
understanding of the limitations.
Recommend the appiicable modern
tools that can be used to solve
complex engineering problems.

Be proficient in the use of
appropriate techniques, resources,
and modern engineering and IT
tools, inciuding prediction and
modelling, to complex engineering
problems, with an understanding of
the limitations.

Consclidate applicable techniques
and modern tools that can be used
to solve complex engineering
problems.

Prepare recommendations based
on results.

Be familiar with applicable modern
tools and technigues to solve
complex engineering problems
faking into consideration their
limitations.

Use civil engineering experience in
conjunction with technical expertise
and appropriate modern tools in
solving complex engineering
problems.

Prepare reports and
recommendations and present
these to the concerned entities.

PSG for BSCE
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ATTRIBUTES AND COMPETENCIES OF A CIVIL ENGINEER

ATTRIBUTES

COMPETENCY LEVEL

NEW
GRADUATE

1-7YEARS
ENGG. EXPERIENCE

GLOBALLY QUALIFIED
ENGINEER (APEC/ASEAN)

Apply reasoning informed by
contextual knowiedge to
assess societal, heaith,
safety, legal and cultural
issues and the consequent
responsibilities relevant to
professional engineering

6 practice and solutions to
complex engineering
problems.

Be familiar with relevant policies,

laws, regulations and technical
standards locally in conjunction with
the Civil Engineering Professional
Practice. Make a personal commitment
to societal, health, safety, legal and
cultural issues recognising obligations
to society, subordinates, and the

environment.

Utilize relevant policies, laws,
reguiations and technical standards
both locally and internationally in
conjunction with the Civil
Engineering Professional
Practice.Prepare plans and designs
while taking intc consideration
moral, ethical and environmental
concerns.impart learning to peers.

Employ relevant policies, laws,
regulations and technical standards
both locally and internationally in
conjunction with the Civil
Engineering Professional
Practice.Be familiar with specific
country regulaticns on professional
engineering practice in
implementing sclutions to complex
engineering problems.Prepare plans
and designs while taking into
consideration moral, ethical and
environmental concerns.Impart
learning to peers.

Understand and evaluate the
sustainability and impact of
professional engineering
work in the solution of
complex engineering
problems in societal and
environmental contexts.

Be familiar with relevant applicable
technical and engineering standards
that can be applied in professional
Civil engineering practice.

Assess the effects of professional
engineering work on design of
structures.

Gather relevant data in relation to the
professional engineering work.

Be familiar with relevant applicable
technical and engineering
standards that can be applied in
professional Civil engineering
practice.

Use gained experience in civil
engineering professional practice to
measure impacts on society and
environment.

Impart learning to peers.

Be famitiar with relevant applicable
technical and engineering standards
that can be applied in professional
Civil engineering practice.

Use gained experience in civil
engineeting professional practice to
measure impacts on society and
environment.

Do research, develop projects and
prepare implementation plans to
implement and assess professional
engineering works in relation to
complex engineering problems.
Impart learning to peers.

PSG for BSCE
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ATTRIBUTES AND COMPETENCIES OF A CIVIL ENGINEER

ATTRIBUTES

COMPETENCY LEVEL
NEW 1-7YEARS GLOBALLY QUALIFIED
GRADUATE ENGG. EXPERIENCE ENGINEER (APEC/ASEAN)

Apply ethical principles and
commit to professional ethics
and responsibilities and
nerms of engineering
praciice.

Be familiar with the Code of Ethics of
Civil Engineers (PICE) and apply and
behave according to this code in
professional practice. Apply ethical
principles in conjunction with
engineering practice.

Be familiar with the Code of Ethics
of Civil Engineers (FICE) and apply
and behave according to this code
in professional practice.Apply
ethical principles in conjunction
with engineering practice
incorporating public safety as a
priority Be an example to upcoming
engineers in terms of integrity,
morality and ethics.

Practice the Code of Ethics of Civil
Engineers and apply and behave
according to this code in
professional practice.Apply ethical
principles in conjunction with
engineering practice incorporating
public safety as a priority.Be an
example to upcoming engineers in
terms of integrity, morality and
ethics.Exemplify ethical and moral
values through participation in
socially relevant projects that
contribute to national
development.Impart learning to
peers.

Function effectively as an
individual, and as a member
or leader in diverse teams
and in multi-disciplinary
settings.

Perform functions required in the
completion of a task as part of a
project or endeavor or as an
employee of a company.

Interact with peers and higher levels
in a professional manner.
Participate in activities either as a
team leader or member and perform
designated tasks.

Plan, lead, coordinate andg
implement designated tasks either
as a team leader or member.
Interact with a network of
professionals and participate in
projects or activities.

Handle small to medium-sized
projects.

Supervise and manage processes,
people and facilities locally or
internationally enabling efficiency,
improved performance, business
profitability and safety.

Train other engineers.

PSG for BSCE
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ATTRIBUTES AND COMPETENCIES OF A CIVIL ENGINEER

ATTRIBUTES

COMPETENCY LEVEL
NEW 1-7 YEARS GLOBALLY QUALIFIED
GRADUATE ENGG. EXPERIENCE ENGINEER (APEC/ASEAN)

Communicate effectively on
complex engineering
activities with the
engineering community and
with society at iarge, such as
heing able to comprehend
and write effective reports
10 and design documentation,
make effective
presentations, and give and
receive clear instructions.

Prepare reports, presentations and
other engineering documents in an
organized way and refay information
related 1o these

effectively. Communicate clearly both
verbally and in written form all
instructions tc peers, subordinates
and superiors as may be deemed
necessary.Organize, coordinate and
implement activities or projects in a
clear way.

Prepare reports, presentations and
other engineering documents in an
organized way and relay
information related to these
effectively. Prepare policies,
procedures and other documents
related to an activity or project and
cascade o subordinates, peers
and superiors effectively. Conduct
trainings fo subordinates and
peers.Communicate clearly with
legal entities/ authorities regarding
engineering aclivities.

Consclidate reports and make
presentations o peers and
superiors on projects or on assigned
endeavors .Conduct frainings to
subordinates, peers and
superiors.Communicate and
coordinate clearly and act as liaison
officer on matters concerning legal
of regulatory issues.Prepare
policies, rules, regulations,
instructions, procedures and
implements them.

Demonsirate knowledge and
understanding of
engineering management
principles and economic
decision-making and apply
11 | these to one’s own work, as
a member and leader in a
team, to manage projects
and in mutltidisciplinary
environments.

Plan, lead, organize and control smali
projects or tasks as may be deemed
necessary in the practice of Civil
engineering.

Plan, lead, organize and control
small to medium-sized projects or
{asks as may be deemed
necessary in the practice of Civil
engineering.

Manage financial aspects of the
project.

Supervise subordinates and peers
when needead.

Prepare reports related 1o projects.

Manage and implement medium-
sized to major projects or tasks as
may be deemed necessary in the
practice of Civil engineering.
Manage financial aspects of the
project.

Manage supervisars and peers,
Prepare reporis related to projects.

PSG for BSCE
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ATTRIBUTES AND COMPETENCIES OF A CIVIL ENGINEER

ATTRIBUTES

COMPETENCY LEVEL

NEW
GRADUATE

1-7YEARS
ENGG. EXPERIENCE

GLOBALLY QUALIFIED
ENGINEER (APEC/ASEAN)

Recognize the need for, and
have the preparation and
ability o engage in
independent and life-long
learning in the broadest

45 | context of technological
change.

Attend trainings, seminars,
conferences or participate in projects
that encourage continued learning in
the Civil engineering profession.
Pursue graduate studies.

Aftend trainings, seminars,
conferences and participate in
professional crganizations that
encourage continued {earning in
the Civil engineering profession
Fursue graduate studies.
Comply with CPD units required
annually.

Conduct research studies and
impart resulis to peers.

Attend trainings, seminars,
conferences and participate in
professional organizations that
encourage continued learning in the
Civil engineering profession.
Prepare madules for training peers,
subordinates and students.
Organize seminars, trainings or
conferences.

Publish research papers.

PSG for BSCE
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ANNEX 11 — MINIMUM PROGRAM OUTCOMES AND SAMPLE CURRICULUM
MAP

Bachelor of Science in Civil Engineering
Program Outcomes

By the time of graduation, the students of the BSCE program shall have
the ability {o:

a} apply kncwledge of mathematics and science {o solve complex civil
engineering problems;

b) design and conduct experiments, as well as to analyze and inlerpret
data;

c) design a system, component, or process o meef desired needs within
realistic constraints, in accordance with standards;

d) function in multidisciplinary and multi-cultural teams;

&) identify, formulate, and solve complex civil engineering problems;

f) understand professional and ethical responsibility:

g) communicate effectively civii engineering activities with the
engineering community and with society at large;

h) understand the impact of civil engineering solutions in a global,
aconomic, environmental, and societal context

i)y recognize the need for, and engage in life-long learning

J} know confemporary issues;

ki use technigues, skills, and modern engineering fools necessary for
civil engineering practice;

I} know and understand engineering and management principles as a
member and leader of a team in a multidisciplinary environment;

m) Understand at least one specialized field of civil engineering practice

Sample Curriculum Map

LEGEND

! Introductory Course

Erabling Course
strati <

Lo

§ A introductory course to an outcome
23 & course that strengthens the cutoome
[ A course demonstrating an cutoome
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i, TECHNICAL COURSES

A. Mathematics

COURSES Relationship to Program Quicomes
blc d e flg h|F|jlkKil|m
Caloulus 2

Differential Equations

Engineering Data Analysis
Numerical Solutions to CE
Problems E D E E E

a
Calculus 1 i
[
l
i

B. Natural and Physical Sciences

COURSES Relationship to Program Quicomes
alblc|dlelfiglhlil|jlkii|m
Chemistry for Engineers FL i

Physics for Engineers
(Calculus-based) i I

Geology for Civil Engineers ELE DIEIELI

C, Hasic Engineering Sciences

COURSES Relationship to Program Quicomes

g¢ bic djie fig/ hii|ljlkiL 9 m
Civil Engineering Orientation l | I
Engineering Brawing and

Plans E | | E
Computer Fundamentals and

Programming i E
Computer-Aided Drafting ] D

Statics of Rigid Bodies I

Dynamics of Rigid Bodies ]
Mechanics of Deformable

Bodies = D
Engineering Economics E E
Engineering Management E E E

Technopreneurship 101

0. Allied Courses

COURSES Relationship to Program Quicomes
aiblecidie flgalh i]lj]| Kk | m
Engineering Utilities 1 EIE E|E E
Engineering Utilities 2 EIE ElE E
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£, Professional Courses - Comimon

COURSES Relationship to Program Qutcomes
aiblc|dle| filaga h i|lilk]!lIim

Fundamentals of Surveying D E |1 E E
Construction Materials and
Testing E|D E E E E
Structural Theory El E l
Highway and Railroad
Engineering E = E E
Building Systems Design E/E TEVL L R=
Principles of Steel Design E |1 E
Principles of
Reinforced/Prestressed
Concrete El E
Hydraulics ElD E |E E
Hydrology E E E E
CE Law, Ethics and Contracts D E
Geotechnical Engineering 1
{Soil Mechanics) E|D E |E E EE
Principles of Transportation
Engineering = D 3]
Quantity Surveying E E EE E E|E
Construction Methods and
Project Management E D E E|ID DIE
CE Project 1 E/,D D/p |D|D|D|D DD
CE Project 2 E/IDID/pibp|b|b|D DD

F. Professional Courses ~ Specialized (HE! to select five courses per track)

F.1 Construction Engineering and Management

COURSES "~ Relationship to Program Quitcomaes

a/ bilc|jdle figlh|1]j! k i m
Project Construction and
Management E E|IEl E  E E
Advanced Construction
Methods & Equipment E EIEI E | E E
Construction Cost Engineering ' E EIEI E | E E
Database Management in
Construction E El EE E
Construction Occupational
Safety and Health (COSH) E EE E E
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F.2 Geotechnical Engineering

COURSES Relationship to Program Outcomes
a|lblcld|le , filg h|liljlk|i|m
Geotechnical Engg 2 (Rock
Mechanics) E E E E|E E D
Foundation Engineering E D E E|E D 3
Geotechnical Earthquake
Engineering E D E E|E D D
Ground Improvement E D E EIE D D
F.3 Structural Engineering
COURSES Relationship to Program Outcomes
a'bic d E flg/hlilj!k!i @ m
Computer Softwares in
Structural Analysis D D
Earthquake Engineering E E E E D
Design of Steel Structures E E E E E D
Reinforced Concrete Design | E E E E E D
Prestressed Concrete
Design E E E E E D
Structural Design of
Towers/Other Vert.
Structures E E E E E D
Bridge Engineering E E E E E D
Foundation and Retaining
Wall Design E E E E E D
F.4 Transportation Engineering
COURSES Relationship to Program Quicomes
ajbjcidjeflg hlijjik!t!m
Transportation Systems
Planning and Design E E E E ElE D
Highway Engineering E E E E EEIE D
Airport Design E E E EIILIEIE D
Ports and Harbors E E E EiLIEE D
.5 Water Resources Engineering
COURSES Relationship to Program Qutcomes
alb,cldie flalh|l j k|i|m
Water Resources
Engineering D D [ E
Flood Contro! and Drainage
Design D E E D D
irrigation Engineering E E E E

PSG for BSCE Page 4 of 5




Water Supply Planning and
Development D £ E ED D
Coastal Engingering E D E E
River Engineering E E E E D
Ground Water Modelling E E E D D
G. On-the-job Training
f i () I O
COURSES Relationship to Program Qufcomes

a/blec dijejfiglhl|lijlilk | I|m
Cn-the-job Training (minimum
of 240 hours) D BIDIE|E|JE| E |EID

il. NON-TECHNICAL COURSES

A. General Education Courses

Relationship to Program Outcomes
aiblc|d elf

COURSES

g hii (j k|l |m

Science, Technology, and i SR
Society

Readings in Philippine History i I
Mathematics in the Modern I ]
World

Contemporary World Pl
Understanding the Self ] | I
Purposive Communication D
Art Appreciation o
Ethics t I

B. GEC Elective

R t: -
COURSES elationship to Program Oufcomes

a/bjcldie|f glhliiji k I|m
GEC (3) Electives | ] i

C. Mandated Courses

COURSES Relationship fo Program'Ou{comes
a blcidelflg hli|j k/ Iim
Life and Works of Rizal | [ i 3
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ANNEX Il - SAMPLE COURSE SPECIFICATIONS

BACHELOR OF SCIENCE IN CIVIL ENGINEERING
1. TECHNICAL COURSES

A. MATHEMATICS

Course Name CALCULUS 1

Course Description | An introductory course covering the core concepts of limit, continuity and
differentiability of functions involving one or more variables. This also
includes the appiication of differential caiculations in solving problems on
optimization, rates of change, related rates, tangents and normals, and
approximations; partial differentiation and transcendental curve tracing.

Number of Units
for Lecture and 3 unit lecture
Laboratory

Number of Contact

Hours per Week 3 hours per week

Prerequisites None
Program a-l
Quicome/s

Addressed by the

Course

At the end of the course, the students must be able to:

1. Differentiate algebraic and transcendental functions
Course Outcomes 2. Apply the concept of differentiation in solving word problems
3. Analyze and trace transcendental curves

Functions

Continuity and Limits

The Derivative

The Slope

Rate of Change

The Chain Rule and the General Power Rule
Implicit Differentiation

Higher — Order derivatives

. Polynomial curves

Course Qutline 10. Applications of the Derivative

11. The Differential

12. Derivatives of Trigonometric Functions

13. Derivative of Inverse Trigonometric Functicns
14. Derivative of Logarithmic and Exponential Functions
15. Derivative of the Hyperbolic Functions

16. Solutions of Equations

17. Transcendental Curve Tracing

18. Parametric Equations

19. Partial differentiation

VoNOOdWN
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Course Name

CALCULUS 2

Course Description

The course introduces the concept of integration and its application to
some physical problems such as evaluation of areas, volumes of
revolution, force, and work. The fundamental formulas and various
technigues of integration are taken up and applied to both singie variable
and multi-variable functions. The course also includes tracing of functions
of two variables for a better appreciation of the interpretation of the double
and triple integral as volume of a t3ree-dimensional region bounded by fwo
or more surfaces.

Number of Units
for Lecture and
Laboratory

3 units lecture

Number of Contact
Hours per Week

3 hours per week

Prerequisites Calculus 1
Program a-l
Cutcomefs

Addressed by the
Course

Course Quicomes

After completing this course, the student must be able to:

1. Apply integration to the evaluation of areas, ,volumes of revolution,
force and work

2. Use integration technigues on single and multi-variable functions

3. Explain the physical interpretation of the double and friple integral

Course Qutline

[. Integration Concepts/Formulas

Anti-differentiation

Indefinite Integrals

Simple Power Formula

Simple Trigonometric Functions

Logarithmic Function

Exponential Function

inverse Trigonometric Functions

Hyperbolic Functions (sinh u & cosh u only)
General Power formula (include Substitution Rule)
Constant of Integration

Definite Integral (include absolute, odd & even functions)

AReTIOEMMUOW>

H. Integration Technigques
Integration by Parts
Trigonometric Infegrals
Trigonometric Substitution
Rational Functions
Rationalizing Substitution

moow»

[tl. Improper Integrals

IV. Application of Definite Integral
A. Plane Area
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B. Areas between Curves

V. Other Applications
A. Volumes
B. Work
C. Hydrostatic Pressure

V1. Multiple Integrals (inversion of order/ change of cocrdinates)
A. Double Intecrals
B. Tripie integrais

V1. Surface Tracing

Planes

Spheres

Cylinders

Quadric Surfaces

Intersection of Surfaces

moomp

VI, Multiple Integrals as Volume
Double Integrails

Triple Integrais

W >

Course Name

DIFFERENTIAL EQUATIONS

Course Description

This course is intended for all engineering students to have a firm
foundation on differential equations in preparation for their degree-specific
advanced mathematics courses. It covers first order differential equations,
nth order linear differential equations and systems of first order linear
differential equations. It also introduces the concept of Laplace Transforms
in solving differential equations. The students are expected to be able to
recognize different kinds of differential equations, determine the existence
and unigueness of solution, select the appropriate methods of solution and
interpret the obtained solution. Students are also expected to relate
differential equations to various practical engineering and scientific
problems as well as employ computer technology in solving and verifying
solutions

Number of Units
for Lecture and
Laboratory

3 units lecture

Number of Contact
Hours per Week

3 hours per week

Prerequisites Calculus 2
Program a-l, k-l
Cutcomels

Addressed by the
Course

Course Quicomes

After completing this course, the student must be able to:

1. Apply integration for the evaiuation of areas,volumes of
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revolution, force and work

2. Use integration techniques on single and multi-variable
functions

3. E-xplain the physical interpretation of the double and triple
integral

Course Dutline

Introduction / Befinition
1.1. Definition and Classifications of Differential Equations (DE)
1.2. Solution of a DE
Solution of some 1% order DE
Z2.1. Variable Separable
2.2. Exact Equation
2.3. Linear Equation
2.4. Substitution Methods
2.4.1. Homogeneous Coefficients
2.4.2. Bernoulli's Equation
2.4.3. Other Substitution Methods
2.5. Mixed Problems {method not pre-identified)
2.6. Introduction to Use of Computer in Seolving Differential
Equations
Application of 15 Order Differential Equations
3.1. Decomposition /Growth
3.2. Newton's Law of Cooling
3.3. Mixing {non-reacting fluids)
3.4, Eiectric Circuits
Linear Differential Equation of Order n
4.1. Introdguction
4.1.1. Standard form of a n™ order Linear DE
4.1.2. Differential Operators
4.1.3. Principle of Superposition
4.1.4. Linear Independence of a Set of Functions
4.2. Homogeneous Linear Differential kEquation with Constant
Coefficients
4.2.1. Solution of a Homogeneous Linear Ordinary DE
4.2.2. Initial and Boundary Value Problems
4.3. Non-homogeneous Differential Equation With Constant
Coefficients
4.3.1. Form of the General Solution
4.3.2. Solution by Method of Undetermined Caosfficients
4.3.3. Solution by Variation of Parameters
4.3 4 Mixed Problems
4.4. Solution of Higher Order Differential Equations using
Computer
Laplace Transforms of Functions
5.1. Definition
5.2. Transform of Elementary Functions
5.3. Transform of e®f() — Theorem
5.4. Transform of t"{f} — Derivatives of Transforms
5.5. Inverse Transforms
5.6. Laplace and Inverse Laplace Transforms using a Computer
5.7. Transforms of Derivatives
5.8. Initiai Value Problems
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6. The Heaviside Unit-Step Function
6.1. Definition
8.2. Lapiace Transforms of Discontinuous Functions and
Inverse Transform Leading to Discontinuous Functions
6.3. Solution of Initial Value Problems with Discontinuous
Functions by Laplace Transform Method
7. Application of Laplace Transforms (Problems on Vibration)
8. Solution of Systems of Linear Differential Equation with Initial
Values / Simultaneous Solution to DE (Laplace Transform
Method)

Course Name

ENGINEERING DATA ANALYSIS

Course Description

This course is designed for undergraduate engineering students with
emphasis on problem solving related to societal issues that engineers and
scientists are cailled upon to solve. It introduces different methods of data
collection and the suitability of using a particular method for a given
situation.

The relationship of probability to statistics is also discussed, providing
students with the tools they need to understand how "chance" plays a role
in statistical analysis. Probability distributions of random variables and their
uses are also considered, along with a discussion of linear functions of
random variables within the context of their application to data analysis and
inference. The course also includes estimation technigues for unknown
parameters; and hypothesis testing used in making inferences from sample
to population; inference for regression parameters and build models for
estimating means and predicting future values of key variables under
study. Finally, statistically based experimental design fechniques and
analysis of outcomes of experiments are discussed with the aid of
statistical software.

Mumber of Units
for Lecture and
Laboratory

3 uniis lecture

Number of Contact
Hours per Week

3 hours per week

Prerequisites Calculus 1
Program a-1, b-l, k-
Outcomels

Addressed by the
Course

Course Julcomes

After completing this course, the student must be able to:

1. Apply statistical methods in the analysis of data
Design experiments involving several factors

1. Obtaining Data

1.1.  Methods of Data Collection
Course Outline 1.2.  Planning and Conducting Surveys
1.3.  Planning and Conducting Experiments: [ntroduction to
Design of Exxperiments
2. Probability
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2.1, Sample Space and Relationships among Events
2.2.  Counting Rules Useful in Probability
2.3.  Rules of Probability
Discreet Probability Distributions
3.1, Random Variables and their Probability Distributions
3.2,  Cumuiative Distribution Functions
3.3. Expected Values of Random Variables
3.4.  The Binomial Distribution
3.5.  The Poisson Distribution
Continuous Probability Distribution
41. Continuous Random Variables and their Probability
Distribution
4.2. Expected Values of Continuous Random Variables
4.3.  Normal Distribution
4.4, Normal Approximation to the Binomial and Poisson
Distribution
4.5 Exponential Distribution
Joint Probability Distribution
5.1.  Two or Random Variables
1.1 Joint Probability Distributions
1.2, Marginal Probability Distribution
1.3, Conditional Probability Distribution
1.4. More than Two Random Variables
5.2. Linear Functions of Random Variables
5.3. General Functions of Random Variables
Sampling Distributions and Point Estimation of Parameters
6.1. Point Estimation
6.2. Sampling Distribution and the Central Limit Theorem
6.3. General Concept of Point Estimation
6.3.1. Unbiased Estimator
6.3.2. Variance of a Point Estimator
6.3.3. Standard Error
6.3.4. Mean Squared Error of an Estimator
Statistical Intervals
7.1.  Confidence Intervals: Single Sample
7.2. Confidence Intervals: Multiple Samples
7.3. Prediction Intervals
7.4.  Tolerance intervals
Test of Hypothesis for a Single Sample
8.1.  Hypothesis Testing
8.1.1. One-sided and Two-sided Hypothesis
8.1.2. P-value in Hypothesis Tests
8.1.3.  Generat Procedure for Test of Hypothesis
8.2. Test on the Mean of a Normal Distribution, Variance
Known
8.3. Test on the Mean of a Normal Distribution, Variance
Unknown
8.4. Test on the Variance and Statistical Deviation of a
Normal Distribution
8.5. Test on a Population Proportion
Statistical Inference of Two Samples
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10.

11.

12.

13.

8.1. Inference on the Difference in Means of Two Normal
Distributions, Variances Known
9.2. Inference on the Difference in Means of Two Normal
Distributions, Variances Unknown
9.3. Inference on the Variance of Two Normal Distributions
8.4. Inference on Two Population Proportions
Simple Linear Regression and Correlation
10.1. Empirical Models
10.2. Regression: Modelling Linear Relationships -~ The Least-
Squares Approach
10.3. Correlation: Estimating the Strength of Linear Relation
10.4. Hypothesis Tests in Simple Linear Regression
10.4.1. Use of t-tests
10.4.2. Analysis of Variance Approach to Test Significance
of Regression
10.5. Prediction of New Observations
10.6. Adequacy of the Regression Model
10.6.1. Residual Analysis ‘
10.6.2. Coefficient of Determination
10.7. Correlation
Multiple Linear Regression
11.1. Multiple Linear Regression Model
11.2. Hypothesis Test in Muitiple Linear Regression
11.3. Prediction of New Observations
11.4. Model Adequacy Checking
Design and Analysis of Single Factor Experiments
12.1. Completely Randomized Single Factor Experiments
12.1.1.  Analysis of Variance (ANOVA)
12.1.2.  Multiple Comparisons following the ANOVA
12.1.3. Residual Analysis and Model Checking
12.1.4. Determining Sample Size
12.2. The Random-Effects Model
12.2.1.  Fixed versus Random Factors
12.2.2.  ANOVA and Variance Components
12.3. Randomized Complete Block Design
12.3.1. Design and Statistical Analysis
12.3.2. Multiple Comparisons
12.3.3. Residual Analysis and Model Checking
Design of Experiments with Several Factors
13.1. Factorial Experiments
13.2. Two-Factor Factorial Experiments
13.2.1. Statistical Analysis of the Fixed-Effects Model
13.2.2, Model Adequacy Checking
13.3. 2% Factorial Design
13.3.1. Single Replicate
13.3.2.  Addition of Center Points
13.4. Blocking and Confounding in the 2¢ Design
13.5. Fractional Replication of the 2¢ Design
13.6. Response Surface Methods
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Course Name:

NUMERICAL SCLUTIONS TO CE PROBLEMS

Course Description

The course provides background on numerical analysis needed to solve
civil engineering problems numerically when their analytical solution is
either not available or difficult to obtain. MATLAR programming
environment or its equivalent will be introduced and used in the course.

Number of Units
for Lecture and
Laboratory

3 units: 2 Units Lecture, 1 Unit Laboratory

Number of Contact
Hours per week

2 hours Lecture
3 hours Laboratory

Prerequisite

Differential Equations

Co-Requisite Nonhe
Program a-E; e-D; g-E; i-E; J-E; k-D
Quicome/s

Addressed by the
Course

After completing the course, the student must be able to:
1. Ideniify appropriate numerical/ mathematical tool or concepts
suitable for the solution of the CE problem;

Course Outcomes 2. Analyze the CE problem to translate it to a numerical solution;
3. Use a computer software developing a solution o the problem.
4. Solve civil engineering problems numerically when their anaiytical
solution is either not available or difficuit to obtain.
A. Lecture

Course Cutline

1. Review of the Mathematical Foundation

- Physical Meaning of Derivatives and Integrals

- Taylor Series Expansion

- Definition of Matrix and Vector; Matrix Algebra - Summation,
Subtraction and Multiplication of Matrices; Transpose, Determinant
and Rank of a Matrix

2. Fundamentals of Computer aided mathematical calculations

3. Solving System of Linear Equations
- Unigue and Multiple Solutions, Trivial and Non-Trivial Solutions,
No solution
- Direct Methods

- Gausss Elimination method
- Gauss Elimination with Row Pivoling
- lterative Methods
- Jacobi Method
- Gauss-Seidei Method
3. Roots of Nonlinear Equations
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- Inhcremental Search Method

- Bisection Method

- Regula Falsi and Secant Methods

- Newton-Raphson Method

Curve Fitting and Interpolation

- Polynomial Interpolation ~ Lagrange and Newtoin's Polynomials

- Cubic and Quadratic Spline Interpolation

- Curve Fitting by Function Approximation

- Least Squares Fit

Mumerical Differentiation

- TFinite Difference Methods — Forward, Backward and Central
Difference formulae

- Derivatives for Noisy Data

Numerical Integration

- Euler, Trapezoidal, Simpson and Gaussian Quadrature
schemes.

Solution of Ordinary Differential Equations: Initial Value Problems

- Euler's explicit method

- Modified Euler's method, Midpoint method

- Runge-Kutta methods (2™, 3" and 4" order methods)

- Modified Euler's Predictor-Corrector Method

Solution of Ordinary Differential Equations; Boundary-Value

Problems

- Shooting Method
- Finite-Difference Method

Laboratory: Faculty/ instructor shall develop applied CE probiem exercises
suitable for the various specialization of the program.

L.aboratory

reference books

; Software
Equipment A program software suitable for numerical analysis calculations.
Suggested = Numerical Methods for Engineers and Scientists: An introduction

with Applications using MATLAB, Amos Gilat and Vish
Subramaniam, John Wiley, First Edition 2007/2008 [Most but not all
topics are covered in the text]

Applied Numerical Analysis - Using MATLAB, Laurene V. Fausett,
Prentice Hall, 1999 [Good for computer codes but not so good for
expianation].

Applied Numerical Methods with MATLAB for Engineers and
Scientists, Steven C. Chapra, McGraw Hill, 2™ Edition 2007/2008
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B. NATURAL/PHYSICAL SCIENCES

Course Name

CHEMISTRY FOR ENGINEERS

Course Description

This course provides students with core concepts of chemistry that are
important in the practice of engineering profession.

Number of Units for
Lecture and
Laboratory

3 units lecture

Number of Contact
Hours per Week

3 hours per week

Prerequisites

None

Co-requisites

Chemistry for Engineers Lab

Program
Outcomels
Addressed by the
Course

Course Objectives

At the end of the course, the students must be able to:
1. Discuss the application of chemistry in relation to the generation of
energy
2. Explain the chemical principles and concepts of structures and
bonding of common materials

Course Gutline

3. Discuss the chemical processes that takes place in the environment
4. Identify key chemistry concepts related to the specific field of
engineering
1. Energy

a. Electrochemical energy
b. Nuclear chemistry and energy
c. Fuels
2. The Chemistry of Engineering Materials
a. Basic Concepts of Crystal Structure
b. Metals
c. Polvmers
d. Engineered Nanomaterials
3. The Chemistry of the Environment
a. The Chemistry of the atmosphere
b. The Chemistry of Water
c. Soil chemistry
4. Chemical Safety
5. Special Topics specific to field of expertise

#5G for BSCE
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Course Name

CHEMISTRY FOR ENGINEERS (Laboratory)

Course Description

A fundamental taboratory course designed to relate and apply the principles
and theories in chemistry to engineering practices. It is a combination of
experimental and calculation laboratory.

Number of Units for
Lecture and
Laboratory

1 iaboratory unit

Mumber of Contact
Hours per Week

3 hours per week

Prerequisites

None

Co-requisites

Chemistry for Engineers (Lecture)

Program
Outcomels
Addressed by the
Course

a-l, b-1, k-l

Course Quicomes

At the end of the course, the students must be able to
1. Explicitly state experimental observation in relation to specific

principles and fundamental concepts of chemistry

Interpret results clearly obtained from the experiments

Answer questions related to the performed experiment

Develop critical and technical communication skills

Explain the mechanics of alpha, beta and gamma decay as well as

the correlation between the half-lives

Understand the natural environment and its relationships with human

activities,

7. Design and evaluate strategies, technologies, and methods for
sustainable management of environmental systems and for the
remediation or restoration of degraded environments.

Orh N

o

Course Outline

EXPERIMENTS:
Calorimetry
Heat of Combustion
Metals and Some Aspects of Corrosion
Mechanical Propetties of Materials
Water: Its Properties and Purification
Determination of the Dissolved Oxygen Content of Water
. Cigarette Smoking and Air Pollution
ACTIVITIES:
1. Nuclear Reactions, Binding Energy and Rate of Decay
2. Crystal Lattices and Unit Cells
3. Community Immersion: Care for the Environment

NO oA W=

Laboratory
Equipment

Refer to Annex IV
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Course Name PHYSICS FOR ENGINEERS — CALCULUS BASED (Lectdre)

Vectors; kinematics; dynamics; work, energy, and power; impulse and
momentum; rotation; dynamics of rotation; elasticity; and osciltation. Fluids;
thermal expansion, thermal stress; heat transfer: calorimetry; waves;
electrostatics; electricity; magnetism; aptics; image formation by plane and
curved mirrors; and image formation by thin lenses.

Number of Units
for Lecture and 3 units lecture
Laboratory

Number of
Contact Hours 3 hours per week
per Week

Prerequisites Caicuius 1

Co-requisites Calculus 2; Physics for Engineers Lab

Program
Outcomels
Addressed by the
Course

After completing this course, the student must be able to

Use calculus to solve problems in force statics and kinematics;

Apply the Newton’s Laws of Motion;

Use calculus to solve work and energy problems:

Apply the law of conservation of energy to problems;

Solve problems on impulse and momentum and collisions;

Determine the stress and strain on a body;

Solve simple harmonic motion applications:

Describe the characteristics of fiuids at rest and in motion;

Solve basic problems in fluid statics and kinematics

10. Describe the three methods of heat transfer:

11. Solve basic problems in heat transfer

12. Discuss the properties of waves, modes of vibration of strings
and air columns;

13. Define electric current, electric resistance and voliage;

14. Compute the electric force between electric charges;

CRENDGOT AN

Course Qutcomes

PSG for BSCE Page 12 of 120




15. Solve problems on resistance and cells in series and paraliel;
16. State Kirchho''s rules and apply them in a given circuit;
17. Describe electromagnetism and apply its principles to problem
on magnetic field and torgue.
18. Describe image formation by mirrors and lenses and
soive basic optics problems

Course Qutline

. Work, Energy and Power
impulse and Momentum
Kinematics

Dynamics

Rotation

Dynamics of Rotation
Elasticity

Oscillations

Fluids

Heat Transfer

Waves

Elecirostatics

Electricity

Magnetism

Optics

—
COND RN

T A N N
Lrh L=

Laboratory
Equipment

none

Course Name

PHYSICS FOR ENGINEERS — CALCULUS BASED (Laboratory)

Course
Description

A fundamental laboratory course designed to relate and apply the principles
and theories of physics.

Number of Units
for Lecture and
Laboratory

1 laboratory unit

MNumber of Contact
Hours per Week

3 hours per week

Prerequisites

Calculus 1

Co-reguisites

Calculus 2; Physics for Engineers (Lecture)

Program
Outcomels
Addressed by the
Course

a-l, b-l, k-l

Course Outcomes

At the end of the course, the students must be able to:

1. Perform experiments that relate and apply theories and principles of
physics.
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2. Explicitly state experimental observation in relation to specific principles
and fundamental concepts of physics.

3. Interpret results clearly obtained from the experiments.

4. Answer guestions related to the performed experiment.

Course Qutline

Pick 12 laboratory excises enumerated below to relate with covered lecture
topics

Laboratory
Equipment

Refer to Annex- 1V

Course Name:

GEOLOGY FOR CIVIL ENGINERS

Course
Description

Fundamentals of geology applied to civil engineering problems. Topics
include rock and mineral types, soil properties, rock mechanics, geologic
structures, active tectonics and earthquake hazards, slope stability and
landslides, groundwater, rivers and flood hazards. Team projecis include
engineering geology case studies and site assessment investigations.

Number of Units
for Lecture and
Laboratory

2 units lecture

Number of
Contact Hours per
week

2 lecture hours per week

Prerequisife

Chemistry for Engineers

Co-Requisite

Program
Oufcome/ls
Addressed by the
Course

e-E, f-E, h-D, i-E, |-E

Course Quticomes

At the end of the course, the student must be able {o:

1. Describe and explain the role of geology in the design and
construction process of underground openings in rock
2. Apply geologic concepts and approaches on civil engineering
projects.
Identify and classify rock using basic geologic classification systems.
Use the geologic literature to establish the geotechnical framework
needed to properly design and construct heavy civii works rock
projects.

Bow
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5. Utilize backgrounds in engineering and earth science to provide
sclutions fo engineering problems within the context of the natural
world.

| GENERAL GEOLOGY
Geology in Civil Engineering - Branches of geclogy - Earth Structure
and Composition - Elementary knowledge on continental drift and
plate tectonics. Earth processes - Weathering - Work of rivers, wind
and sea and their engineering importance — origin, occurrence of
earthquake- Mode of occurrence - prospecting —~Ground water -
importance in civil engineering.

I MINERALLOGY
Elementary knowledge on symmetry elements of crystallographic
systems - physical properties of minerals - study of the following rock
forming minerals - Quartz family. Feldspar family, Augite, Hornblende,
Biotite, Muscovite, Calcite, Garnet - properties, process of formation of
all minerals - Coal and Petroleum - Their origin and occurence in
India.

I PETROLOGY
Classification of rocks - Distinction between Igneous, Sedimentary and
Metamorphic rocks. Description — occurrence, properties and
distribution of following rocks. igneous rocks - Granite, Syenite,
Diorite, Gabbro, Pegmatite, Dolerite and Basalt. Sedimentary rocks -
sandstone, Limestone, Shale, Conglomerate and breccia.
Metamorphic rocks - Quartzite, Marble, Slate, Gniess and Schist.

Course Outline

IV STRUCTURAL GEOLOGY AND ROCK MECHANICS
Attitude of beds - Outcrops - Geological maps - study of structures -
Folds, Faults and Joints - Their bearing on Engineering Construction -
Rock mechanics - physical properties and mechanical properties of
rocks — porosity — permeability - density — strength — hardness —
elasticity — plasticity - dynamic property of rocks - types of wave theory
- factors influencing wave veiocity - static and dynamics moduli of
efasticity — grouting.

V GEOLOGICAL AND GEOPHYSICAL INVESTIGATION IN CIVIL
ENGINEERING
Site investigations - Geological methods - Exploration technigues -
geophysical methods — Seismic and electrical methods - direct
penetration — core boring — logging of cores — geological condition
necessary for construction of dams -- tunnels — buiiding — Road cutting
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Laboratory

Equipment None
Suggested
reference books Farbin Singh, “Engineering and General Geology “, Katson Publication
House,
P. C. Varghese, “Engineering Geology for Civii Engineers”. PHI Learning
Pvt. Lid,,

Legeet, " Geology and Engineering ", McGraw Hill Book Company, 1998,
2. Blyth, " Geology for Engineers ", ELBS, 1995.

C. BASIC ENGINEERING SCIENCES

Course Name: CIVIL. ENGINEERING ORIENTATION
Course Introduction to various tracks of specialization of civil engineering, emphasis
Description on ethics, responsibility and professionalism.
Mumber of Units
for Lecture and 2 Units Lecture
Laboratory
Number of
Contact Hours per | 2 Lecture hours per week
week
Prerequisite High school algebra, geomeilry, and frigonometry.
Co-Requisite
Program -1, he, j-
Outcomel/s
Addressed by the
Course
After completing this course, the student must be able {o:

1. Understand the history of Civil Engineering and the profession

2. Familiarize with the practices of Civit Engineers in relation fo their
Course Outcomes interaction with society

3. Know the trend of Civil Engineering development

4. Understand the relationship of Civil Engineering to Environmental

Science
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. N

History of Civil Engineering
2. Civil Engineering and Society and Other Professions
3. Current Fields/Careers of Civil Engineering
a) Structural Engineering
b) Construction Engineering and Management
¢) Geotechnical Engineering
d) Woater Resources Engineering
e) Transportation Engineering
fy  Environment and Energy
4. Civil Engineering, Sustainability and the Future
5. Civil Engineering and Environmental Science

Course Qutline

Laboratory

Equipment N/A
Suggested Donaldson, K., The Engineering Student Survival Guide, McGraw-Hill
reference books
Course Name: ENGINEERING DRAWINGS AND PLANS
Course This laboratory course is designed to develop abilities needed to develop,
s accurately locate and interpret dimensions on and read engineering
Description .
drawings.
Number of Units
for Lecture and 1 Unit Laboratory
Labhoratory
Number of
Contact Hours per | 3 Laboratory hours per week
week
Prerequisite
Co-Requisite
Program d-E; f-I; g-1, k-E
Cutcomels
Addressed by the
Course

After completing this course, the student must be able to:

Be familiar with engineerings drawings.

Understand the concept of drafting.

Recognize the types of engineering drawings.

Froperly utilize the scale within a given drawing.

Locate and recognize the revision of a given print.

Recognize which type of view, or views, appear on a drawing.
Identify the types of lines that appear on a drawing.
Understand dimensions and their respective tolerances.

Course Outcomes

¢ ®© @ & 2 & @ @
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Course Outline

Laboratory

Faculty/ instructor shall develop student exercises that shall demonstrate
the concepts enumerated herewith

Introduction to the design process

=  Drawing Instrument & their use.
Types cf lines & letters.
Scales
Dimensions & their Types.
Planning of a Sheet.
Types of Engineering Drawings.
Geometric Constructions & Engineering Curves, Parabola,
Ellipse & Hyperbola.
A. Professional roles
B. Documentation

Il Use of the architectural and engineering scale

A. Measuring components of working drawings
B. Preparing sketches

Ill. Freehand sketching and leftering technigues

A. Use of tools
B. Professional standards

IV. Theory of orthographic projections

A. 3-view drawings
B. Elevations
C. Sections

V. Symbols and conventions used in architectural and engineering
working drawings

V1. Interpreting working drawings by type and relationships
Building Drawings.

«  Building symbols.
= Types of building drawings, proposed drawing, submission
drawing, Working drawing & completion drawing.
A. Site Plan
B. Fioor Plan
C. Foundation and Floor Framing Plan
D. Roof Framing Plan
E. Sections
F. Details
G. Exterior and interior Elevations
H. Utility Plans

VIl Working drawing content by drawing type

A. Structural
B. Electrical
C. Mechanical and pfumbing

VI, Common Code requirements

A. Relationship to plan check dociiments
B. Relationship to documents and drawings

IX. Common specification information

A. Organization
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B. Division content
C. Description of materials

X. Coordination of architectural drawings with structural, electrical,
mechanical, and plumbing pians.

X1, Introduction to Bridge Drawings

X1 Introduction to Building Information Modeling

Laboratory Drafting Tables
Equipment Computers
Visualization Software for drawings

Suggested
reference books

Course Name COMPUTER FUNDAMENTALS AND PROGRAMMING

Course Basic information t{echnology concepts; fundamentals of algorithm
development; high-level language and programming applications; computer

Description solutions of engineering problems.

Number of Units
for Lecture and 2 units laboratory
Laboratory

Number of Contact

Hours per Week 6 hours laboratory

Prerequisite Second Year Standing
Program

Outcomels | K

Addressed by the |2

Course

After completing this course, the student must be able to:

1. Explain basic information technology concepts and concepts 0f
programming languages

. Use application software and the Internet properly;

. Use high-level programming languages by demonstrating proficiency in
algorithm development;

4. Use the computer as a tool in engineering practice:

Course Cutcomes 9

[#%]
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1. introduction to Computers
1.1.  Computer Organization
1.2.  Number Systems and Data Representation
1.3.  Application Software: Word Processing and Spreadshest
1.4. The Internet
2. Programming
2.1, Algorithm Development
2.2. Programming Fundamentals

Course Qutline

1. Personal computer with:
1.1.  Operating system
Laboratory 1.2, Word processing software
Equipment 1.3. Spreadsheet software
1.4. High-level programming language
1.5.  Internet browser and Internet connection

Caputo, Tony C., Build Your Own Server, McGraw-Hiil, 2003.

Kruse, Robert L., Bruce P. Leung and Clovis L. Tondo. Data Structures and
Praogram Design in C, 2nd ed. Prentice Hall, Inc., 1996.

Press, Barry and Marcia Press. PC Upgrade and Repair Bible, Desktop
Edition. John Wiley & Sans, Inc., 2004,

Sebesta, Robert W, Concepts of Programming Languages, 4th ed.
Addison-Wesley Publishing Co., 1999,

Suggested
References

Course Name COMPUTER-AIDED DRAFTING

Concepts of computer-aided drafting (CAD), introduction to the CAD
environment; terminologies; and the general operating procedures and
technigues in entering and executing basic CAD commands.

Course
Description

Number of Units
for Lecture and 1 unit laboratory
Laboratory

Number of
Contact Hours 3 hours laboratory
per Week

Prerequisite Third Year Standing

Program
Outcomels a-, k-D
Addressed by the
Course
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Course
Qutcomes

After completing this course, the student must be able {o:
1.. identify the techniques and skills in computer-aided drafting that are
necessary for engineering practice
2. Create electronic drawings (e-drawing) using CAD; and

Course Outline

Introduction to CAD Software
CAD Drawing

Snapping, Construction Elements
Dimensioning

Plotting, inputting images

3D and Navigating in 3D
Rendering

S

—

. Personal computer with:

Laboratory 1.1.  Operating system
Equipment 1.2.  CAD software
2. Printer or plotter
Suggested CAD Software User's Manual.
References

Course Name

STATICS OF RIGID BODIES

Course
Description

A basic engineering science course of solid mechanicsdealing with bodies
that are or remain at rest.it is designed fo provide fundamental concepts
about forces, momenis and couples and their systems. The concept of
resultants and equilibrium of forces and moments is utilized to enable solution
of statically determinate problems.

Number of Units
for Lecture

3 units lecture

MNumber of
Contact Hours
per Week

3 hours

Prerequisites

Physics for Engineers, Calculus 2

Addressed by the
Course

Co-requisites None
Frogram
Cutcomels

a-k,

At the end of the course, the students must be able to:

gmtjrse 1. Understand the concepts of forces and moments of forces;
utcomes 2. Apply the principles of static equilibrium from the knowledge of resuitants
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2
.

of forces and moments.
Relate the course to other engineering situations that involve the
concepts of forces and moments of forces.

Course Outline

844

Fundamental Concepts
1.1 Force and their characteristics
1.2 External and internal effects of forces
1.3 Force systems; concurrent, non-concurrent, parallel, non-concurrent,
on-parallel; coplanar and spatial force systems
1.4 Components of a force; resolution of forces into planar and spatial
components
1.5 Moment of a force
1.6 Vector analysis; addition, subtraction and multiplication of vectors
Resultants of force systems
2.1 Resultant of coplanar force systems
2.2 The couple and its characteristics
2.3 Resultant of spatial force systems
Equilibrium
3.4 Free-body diagrams
3.2 Equations of equilibrium for a coplanar concurrent force system
3.3 Eguilibrium of bodies acted upon my two to three forces
3.4 Equilibrium of bodies acted upon by coplanar non-concurrent force
system
3.5 Equilibrium of bodies acted upon by spatial concurrent force system
3.6 Equilibrium of bodies acted upon by spatial parallel force system
3.7 Equilibrium of bodies acted upon by spatial non-concurrent force
system
Analysis of Structures
4.1 Types of elementary structures
4.2 Nature of supports and their reactions
4.3 Structural stability/instability
4.4 Static indeterminacy of structures — external and internal
4.5 Analysis of plane trusses; method of joints, method of sections
4.6 Analysis of pin-jointed frames -- method of members
Friction
£.4 Dry friction and coefficient of friction
£.2 Angle of friction
8.3 Appilication of friction in machine elements — wedges, square-
threaded screws, belt-friction
5.4 Equilibrium of forces involving friction
Centroids and Centers of Gravity
6.1 Center of gravity of a two-dimensional body; flat plate
6.2 Determination of centroids by integration
6.3 Centroids of composite bodies -- approximation
Moment of Inertia; Product of inertia
7.1 Moment of inertia
7.2 Area moment of inertia by integration
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7.3 Transfer formula for moment of inertia
7.4 Polar moment of inertia

7.5 Radius of gyration

7.6 Moment of inertia for composite sections
7.7 Product of inertia

7.8 Transfer formula for product of inertia

Laboratory

Eqauinment None

1. Singer, Ferdinand L., Engineering Mechanics, Statics and Dynamics,
Harper and Row, latest edition

2. Breer, Ferdinand P. and Johnston, E. Russel Jr., Mechanics for
Engineers, McGraw Hill, latest edition

3. Hibbeler, R.C., Engineering Mechanics, Statics, , Amazon, 14" Edition

Reference Books

Course Name DYNAMICS OF RIGID BODIES

Course Kinetics and kinematics of a particle; kinetics and kinematics of rigid bodies;
Description work energy method; and impulse and momentum.

Number of Units
for Lecture and 2 units lecture

Laboratory
Number of
Contact Hours 2 hours lecture
per Week
Prerequisite Statics of Rigid Bodies
Co-requisite Mechanics of Deformable Bodies
Program
Outcomels adl
Addressed by the
Course
After completing this course, the student must be able to:
Course 1. Discuss the principies governing the motion of particles, velocity and
acceleration;
Gutcomes

Discuss the principles of Newton's Second Law and its applications;
. Explain kinematics of rigid bodies, its energy and momentum.

Introduction to Dynamics

Position, Velocity, and Acceleration
Determination of the Motion of the Particles
Uniform Rectilinear Motion

Uniformly Accelerated Rectilinear Motion
Position Vector, Velocity, and Acceleration

Course Cutline

L o el IS
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7. Derivatives of Vector Functions

8. Rectangular Components of Velocity and Acceleration

8. Flight of Projectile

10. Tangential and Normal Components of Acceleration

11. Kinetics of Particles: Newton's Second Law

12, Dynamic Equilibrium

13. Kinematics of Rigid Bodies
13.1. Translation
13.2. Rotation About a Fixed Axis
13.3. Equations Defining the Rotation of a Rigid Body About a Fixed Axis
13.4. General Plane Motion
13.5. Absolute and Relative Velocity in Plane Motion
13.6. Instantaneous Center of Rotation in Plane Motion
13.7. Absolute and Relative Acceleration
13.8. Rate of Change of a Vector with Respect to a Rotating Frame
13.9. Plane Motion of a Particle Relative to a Rotating Frame; Coriolis

Acceleration

13.10.  Motion About a Fixed Point
13.11.  General Motion

14. Plane Motion of Rigid Bodies: Forces and Accelerations
14.1. Equation of Motions
14.2. Angular Momentum of a Rigid Body in Plane Motion
14.3. Plane Motion of a Rigid Body. D’ Alembert's Principle
14.4. Solution of Problems involving the Motion of a Rigid Bodies
14.5. Systems of Rigid Bodies
14.6. Constrained Plane Motion

15. Plane Motion of Rigid Bodies: Energy and Momentum Methods
15.1. Principle of Work and Energy for a Rigid Body
15.2. Work of Forces Acting on a Rigid Body
15.3. Kinetic Energy of a Rigid Body in Plane Motion
15.4 Systems of Rigid Bodies
15.5 Conservation of Energy
15.8 Principle of Impulse and Momentum
15.7 Conservation of Angular Momentum
15.8 Impulsive Motion
15.9 Eccentric impact

Laboratory
: None
Equipment
Suggested Beer and Johnston. Vector Mechanics for Engineers: Dynamics, 7th Sl ed.
Reference McGraw-Hill, 2003.
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Course Name MECHANICS OF DEFORMABLE BODIES

Axial stress and strain: siresses for torsion and bending; combined stresses;

Course beam deflections; indeterminate beams; and elastic instability.

Description

Number of Units
for Lecture and 4 units lecture

Laboratory

Number of

Contact Hours 4 hours lecture
| per Week

Prerequisite Statics of Rigid Bodies

Co-requisite Dynamics of Rigid Bodies

Program

Outcome/s

Addressed by the | &5 €E

Course

After completing this course, the student must be able to:
1. Expfain the concepts of stress and strain;

Course 2. Compute stresses die to bending, shears, and torsion under plain and
Qutcomes combined loading;

Analyze statically determinate and indeterminate structures: and
Determine the elastic stability of columns.

A w

l.oad Classification

Concept of Stress, Normal and Shear Stress
Stresses under Centric Loading

Siress Concentration

Plane Stress

Principal Stresses for Plane Stress

Mohr's Circle for Plane Stress

Deformations, Normal and Shear Straing

9. Material Properties

Course QOutiine 10. Working Stresses

11. Deformation in a System of Axially Loaded Members
12. Temperature Effects on Axially Loaded Members
13. Statically Indeterminate Members

14. Thin-Walled Pressure Vessel

15. Torsional Stresses; Elastic Torsion Formula

16. Torsiona! Deformation; Power Transmission

17. Flexural Stresses by the Elastic Curve

18. Moment Equation Using Singularity Function

19. Beam Deflection by the Double Integration Method

O N®OA N
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20. Area Moment Theorems

21. Moment Diagram by Parts

22. Beam Deflection by Area Moment Method

23. Statically Indeterminate Beams

Z24. Buckling of Long Siraight Columns

25. Combined Loadings

26. Analysis of Riveted Connections by the Uniform Shear Method
27. Welded Connections

Laboratory
. None
Equipment
Hibbeler, Russell C. Mechanics of Maferials, 5th ed. Prentice Hall, Inc.,
2002,
Suggested Higdon, Archie, et al. Mechanics of Deformable Bodies, 4th ed. John Wiley
References & Sons, 1989.

McGili, David and Wilton M. King. Engineering Mechanics, An Introduction
fo Dynamics, 3rd ed. PWS Publishing Co., 1995.

Course Name ENGINEERING ECONOMICS

Concepts of the time value of money and equivalence; basic economy study
methods; decisions under certainty; decisions recognizing risk; and decisions
admitting uncertainty.

Course
Description

Number of Units
for Lecture and 3 units lecture

Laboratory
Number of
Contact Hours 3 hours lecture
per Week
Prerequisite Second Year Standing
Program
Qutcomels oF kE
Addressed by the ’
Course

After completing this course, the student must be abie to:

1. Solve problems involving interest and the time value of money;

Course 2. Evaluate project alternatives by applying engineering eccnomic principles
Guicomes and methods and select the most economically efficient one; and

3. Deal with risk and uncertainiy in project outcomes by applying the basic
economic decision making concepts.
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1. Introduction
1.1, Definitions
1.2. Principles of Engineering Economics
1.3.  Engineering Economics and the Design Process
1.4.  Cost Concepts for Decision Making
1.5. Present Economic Studies
2. Money-Time Relationships and Equivalence
2.1. Interest and the Time Value of Money
2.2.  The Concept of Equivalence
2.3. Cash Flows
3. Economic Study Methods
3.1.  The Minimum Attractive Rate of Return
3.2. Basic Economic Study Methods: Present Worth, Future Worth,
Course Qutline Annual Worth, Internal Rate of Return, External Rate of Return
3.3.  Other Methods: Discounted Payback Period, Benefit/Cost Ratio
4. Decisions Under Certainty
4.1.  Evaluation of Mutually Exclusive Alternatives
4.2.  Evaluation of Independent Projects
4.3. Effects of Inflation
4.4, Depreciation and After-Tax Economic Analysis
4.5. Replacement Studies
5. Decisions Recognizing Risk
5.1. Expected Monetary Value of Alternatives
5.2. Discounted Decision Tree Analysis
8. Decisions Admitting Uncertainty
B.1. Sensitivity Analysis
6.2. Decision Analysis Models

D. ALLIED COURSES

Course Name: ENGINEERING UTILITIES 1

The course focuses on the environmental systems in buildings. lLecture
discussions include building electrical systems, natural and artificial lighting,
and building telecommunications.

Course Reducing operational loads and integrating high performance energy
Description systems into buildings offers solutions towards achieving a sustainable and
secure energy future. Engineers must understand the interrelationship
between a building and its subsystems, and need sufficient knowledge of
building systems and design alternatives to recommend appropriate
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sclutions that suit the site, climate, building type, and occupants. They must
coordinate the work of the engineering disciplines that carry the sustainability
concept forward through building design, construction, commissioning,
operation and, ultimately, demoiition, recycling and reuse.

Number of Units
for Lecture and
Laboratory

3 units lecture

Number of
Contact Hours
per week

3 lecture hours per week

Prereguisite

FPhysics for Engineers

Co-Requisite

Program
Qutcomels
Addressed by the
Course

c-E, d-E, f-E, g-E, I-E

Course
QOutcomes

Foilowing are the course competencies:

1. Building Electrical Systems
a. Name and define common electrical terminology (i.e. voltage,
amperage, resistance, voltage drop, ampacity, etc.) and relate voltage,
amperage, resistance, energy, and power.
b. Calculate energy and cost of operation of elecirical equipment.
c. Name, describe and distinguish between types of electrical circuits
and compute circuit loads.
d. identify, describe and distinguish between types of branch circuit
components.
e. Name, describe and distinguish between types building system
voltage (e.q., 120/240V, 277/480V, etc.) and buildings in which they are
used.
f. Identify, describe and distinguish between types of building
distribution equipment.
g. Compute the minimum required size of branch circuit compenents.
h. Interpret design information of building electrical system
componerts.

2. Artificial Hiumination and Daylighting.
a. Name, describe and distinguish between types of ariificial and
natural lighting sources.
b. identify the influence of color rendition.
c. ldentify appropriate lighting levels for a specific occupancy.
d. Perform basic lighting analysis (singie point, zona! cavity, and natural
fighting methods)
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e. Interpret design and detailing information on artificial and natural
lighting.

3. Building Telecommunication Systems

a. Name, describe and distinguish between types of networks.

b. ldentify types of fransmission media.

c. Name and describe standards, devices, equipment and space
requirements for a structured cabling and wireless systems.

d. interprei design and detailing information on building
talecommunication systems,

a. ldentify, describe and distinguish between types of renewable power
systems (e.g., PV, wind, hydropower, efc.).

b. Interpret design and detailing information for renewable power
systems.

Course Quiline

Course Introduction
Electrical Theory

Electrical Materiais

Electrical Systems

Electrical Design Principles
Sustainable/Future Systems
Light

Architectural Lamps

Lighting Design Principies
Architectural Lighting Design
Building Telecommunication Systems

Suggested
reference books

Textbook: Mechanical and Electrical Systems in Architecture,
Engineering and Construction. 5" edition. Joseph B. Wujek and Frank
Dagostino. Pearson Education/Prentice Hall. 2010. (Hardcopy
recommended)
Optional Readings: The following books are optional suppiementary
reading for this course:

1. Mechanical and Electrical Equipment for Buildings, 11" edition.
Walter T. Grondzik, Alison G. Kwok, Benjamin Stein, John S. Reynolds.
John Wiley.

2. Mechanical and Electrical Systems in Buildings, 5th edition.
William K. Y. Tao, and Richard R. Janis.e Pearson Education/Frentice
Hall.

3. Pertinent Codes (Most recent edition): Nationa! Electrical Code.
Energy Conservation Code, International Code Council.
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Course Name:

Engineering Utilities 2

Course
Description

The course focuses on the mechanical systems, fire protection systems,
sanitary/ plumbing systems, and acoustics in buildings. Lecture discussions
include HVAC systems, acoustics, vertical transportation and fire protection,
Reducing operational loads and integrating high performance energy
systems into buildings offers solutions towards achieving a sustainable and
secure energy future. Engineers must understand the interrelationship
between a building and its subsystems, and need sufficient knowledge of
building systems and design alternatives to recommend appropriate
solutions that suit the site, climate, building type, and occupants. They must
coordinate the work of the engineering disciplines that carry the sustainability
concept forward through building design, construction, commissioning,
operation and, ultimately, demolition, recycling and reuse.

Number of Units
for Lecture and
Laboratory

3 units lecture

Number of
Contact Hours
per week

3 lecture hours per week

Prereqguisite

Physics for Engineers

Program
Cutcomels
Addressed by the
Course

c-k, d-E, #-E, g-E, I-E

Following are the course competencies:
1. Building Plumbing Systems.
a. Name, describe and distinguish between sources of potable
water.
b. Name, describe and distinguish between key types of and
componenis in a piumbing supply/distribution system.

Course c. ldentify, describe and distinguish between types of and uses for
Cutcomes
water heaters,

d. Name and explain basic properties of fluid flow of a building
plumbing system (i.e. flow rate, velocity, pressure, pressure drop,
etc.).

e. Caiculate maximum probable flow rate of a building plumbing
system.
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f. Calculate pressure drop in lines of a building plumbing system.
g. Compute the minimum reqguired size of distribution lines of a
building plumbing system.
h. Name, describe and distinguish between methods of waste
disposai in buildings.
i. ldentify, describe and distinguish between key components of a
drain, west and vent (DWV) system.
|- Compute the minimum required size of drainage and vent lines of
a building plumbing system.
k. Interpret plumbing supply and DWV system design and detailing
information.
2. Life Safety Systems
a. ldentify, describe, distinguish between passive and active fire
protection. b. ldentify, describe, distinguish and interpret fire
resistance and spread fire ratings.
¢. Name, describe and distinguish between types and key
components of building fire extinguishing, sprinkler, and
standpipe systems, fire detection systems, and fire alarm
systems.
d. Interpret building fire protection system design and detailing
information.
3. Conveying Systems
a. ldentify, describe and distinguish between types of conveying
systems that move people and freight vertically and horizontaily
(escalators, elevators, ramps, lifts, walkways).
b. Describe applications for building conveying systems that move
people and freight.
c. interpret conveying system design and detailing information.
4. Acoustical Control Systems
a. Identify, describe, and interpret ratings related {o acoustical
control (STC, NRC).
b. Interpret acoustical control design and detailing information.

Course Outline

Course Intreduction

Basic Principles of Sanitary/ Plumbing Design
Plumbing Materials, Fittings, Fixtures
Building Water System and Design

Domestic Water Heating

Sanitary Drainage Systems

O88T/Alternative Waste Systems
Plumbing/Water Systems Review

. Life Safety Systems in Buildings

10. Acoustical Controf in Buildings

11. Basic Principles in Building Conveying Systems

©oo~N® G WM

Suggested

Textbook: Mechanical and Electrical Systems in Architecture,
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reference books

Engineering and Construction. 5th edition. Joseph B. Wujek and Frank
Dagostino. Pearson Education/Prentice Hall. 2010. (Hardcopy
recommended)

Optional Readings: The following books are optional supplementary
reading for this course:

1. Mechanical and Electrical Equipment for Buildings, 11th edition.
Walter T. Grondzik, Alison G. Kwok,e Benjamin Stein, John S.
Reynoids. John Wiiey.

2. Mechanical and Electrical Systems in Buildings, 5th edition.
William K. Y. Tao, and Richard R. Janis.e Pearson
Education/Prentice Hall.

3. Pertinent Codes (Most recent edition): National Fire Protection
Association.» International Fire Code, international Code
Council.e Plumbing Code, International Code Council.e
Mechanical Code, International Code Council.e

E. PROFESSIONAL COURSES — COMMON

Course Name:

FUNDAMENTALS OF SURVEYING

Course
Description

This course deals with: Measurement of distance and distance corrections,
the use of surveying instruments, area computations, balancing the traverse,
elevation determination, and leveling..Stadia surveying, topographic
surveying, triangulation and trilateration, missing data, irregular boundaries,
and global positioning system

Number of Uniis
for Lecture and
Laboratory

3 Units Lecture

Number of
Contact Hours
per week

3 hours Lecture

Prerequisite

Engineering Drawings and Plans

Addressed by the
Course

Co-Reguisite Fundamentals of Surveying (Fieldwork)
Program b-D, d-E, el g-E, k-E
Qutcomels

After compieting this course, the student must be able to:

Course
1. Apply the basic surveying concepts, principles and theories on
Cutcomes X :
distance and anguiar measurements as well as area computation.
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2. Solve for distances, elevations and areas from a provided set of
survey data.

3. Apply the basic surveying concepts, principles and theories on
determining horizontal and vertical distances using stadia.

4, Compute for the missing data from an incomplete traverse data.

5. Acquire a working knowledge in design and fay-out of horizontal or
vertical curves in highway or railway

6. Determine and use the appropriate methodology in calculating
earthworks in various civil engineering constructions.

1. introduction of the Surveying,

2. Types of Surveying

3. Measurement of Distance, Errors in measurement

4. Pacing

5. Measurement of Directions and Angles

6. Bearing and Azimuth

7. Magnetic Declination

8. Balancing the Traverse

9. Area Computation;,

10. Curvature and Refraction; Elevation Determination

11. Leveling,

Course Outline 12.The Stadia Theory; Measurement by Stadia for Horizontal

Distance

13. Measurement by Stadia for inclined Distance; Sources of Error
in stadia work

14. Stadia Interval Factor

15. Triangulation and Trilateralization

16. Topographic Surveying

17.General Characteristics of Contours

18. Horizontal Curves

19. Missing Data

20.Earthwork Operations

21.Global Positioning System

Laboratory
Equipment

Suggestad
reference books

1. Surveying: Theory and Practice by James M. Anderson and Edward
M. Mikhail, (7th Edition), 2002

2. Kavanagh, Barry F., Surveying: Principles and Applications (8th
Edition}, 2014

3. Kavanagh, Barry F., Surveying with Construction Applications (8th
Edition), 2015

4.  Ghilani, C.D., and Wolf, P.R., Elementary Surveying: An Introduction
to Geomatics (13th Edition), 2011

5. Schofield W. and M. Breach, Engineering Surveying, (6th Edition),
2007

6. La Putt, J.P., Elementary Surveying (3rd Edition) 2013 Reprint
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7. LaPutt, J.P., Higher Surveying (2nd Edition) 2013 Reprint

Course Name:

FUNDAMENTALS OF SURVEYING (Fieldwork)

Course
Description

Proper handling and utilization of surveying instrument wili be t{aken.
Students will learn how to perform measurement of distance and apply
distance corrections, use and proper handling of surveying instruments, and
perform calculations related to area computations, latitude and departure
computations, DMD and DPD methods of land area determination,
balancing the traverse, elevation determination, and leveling. Perform stadia
surveying, topographic surveying, triangulation and trilateralization, missing
data computation, and subdivision of lots. Laying out of horizontal curves,
compound curve, reversed curve, spiral curve and mass diagramming.

NMumber of Units
for Leciure and
Laboratory

1 Unit Fieldwork

Number of
Contact Hours per
week

3 Fieldwork hours per week

Prerequisite

Engineering Drawings and Plans

Ceo-Requisite Fundamentals of Surveying (Lecture)
Program d-E, b-D, e, g-E, k-E
Cutcomels

Addressed by the
Course

Course Ouicomes

After completing this course, the student must be able to:

1. Apply the basic surveying concepts, principles and theories on
distance and angular measurements as well as area computation.

2. Conduct fieldwork exercises 1o measure distances and
angles/direction leading towards the determination of areas and
elevations and report the results in an organized manner.

3. Recognize the importance of various team member’'s roles and cite
examples of ieam behaviors that are helpful in the implementation of
the fieldwork exercise.

4. Write a neat and orderly field report detailing the resuits and
analyses of the fieldwork activity.

5.  Apply the basic surveying concepts, principles and theories on stadia
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and topographic surveying as well as subdivision of lots.

6. Utilize modern surveying eguipment such as the total station and
handheld GPS in obtaining vertical and horizontat distances, angles
and coordinates

7. Conduct fieldwork exercises in laying out horizontal curves and
report the results in an organized manner.

8. Ulilize modern surveying equipment and software such as the total
station and surveying calculator software in obtaining vertical and
horizontal distances, angles and coordinates

Course Outline

Introduction of the Survey Lab,

Taping (and Pace Factor Determination)

Direction Measurement and Angle Measurement

Balancing the Traverse

Area Computation

Leveling

Stadia Interval Factor

inclined Stadia Sights

Tritateration and Triangulation

Missing Data : Non-Adjacent Sides

Locating lots using GPS

Boundary mapping using GPS

Subdivision of lots

Laying Out a Simple Horizontal Curve: Chord-Deflection Method, Tangent
Offset Method, Sub-chord-Deflection Method, Moving-Up on the Curve,
When the Point of Intersection is Inaccessible, Using Two Total Stations,
and When an Cbstacle Intervenes on the Curve

Laying Out a Compound Curve, Reversed Curve and Spiral Curve/Laying
QOut a Vertical Curve

Mass Diagramming

reference books

Labc_;ratory Steel Tape, Compass, Theodolite, GPS, Total Station
Eguipment
Suggested 8. Surveying: Theory and Practice by James M. Anderson and Edward

M. Mikhail, (7th Edition), 2002

8. Kavanagh, Barry F., Surveying: Principles and Applications (9th
Edition), 2014

10. Kavanagh, Barry F., Surveying with Construction Applications (8th
Edition), 2015

11, Ghilani, C.D., and Wolf, P.R., Elementary Surveying: An Introduction
to Geomatics (13th Edition), 2011

12.  Schofield W. and M. Breach, Engineering Surveying, (6th Edition),
2007

13. La Putt, J.P., Elementary Surveying {3rd Edition) 2013 Reprint

14. La Putt, J.P., Higher Surveying (2nd Edition) 2013 Reprint
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Course Name: CONSTRUCTION MATERIALS AND TESTING

The course deals with the physical properties of common construction materials
primarily metals, plastics, wood, concrete, coarse and fine aggregates, asphalt
Course and synthetic materials; examination of material properties with respect to
Description design and use of end product, design and control of aggregates, concrete and
asphalt mixtures, principle of testing; characteristics of test; properties of

materials and materials testing equipment.

Number of Units

for Lecture, _
Lecture — 2 units
L.aboratory, ]
) Laboratory — 1 unit
Fieldwork and

Tutorial

Number of
Lecture — 2 hours
Contact Hours per
Laboratory — 3 hours
week

Prerequisite Mechanics of Deformable Bodies

Co-requisite Construction Materials and Testing (Laboratory)

Program
QOuticomels
Addressed by the
Course

a-E, b-D, d-E, g-E, J-E, k-E

After completing this course, the student must be able to:

-k

Explain relevant properties of common construction materials:

2. Conduct experiments on common construction materials according {o
Course Ouicomes
international standards such as the American Society for Testing and
Materials (ASTM);

3. Evaluate the results of the test of common construction materials
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Course Gutline

Introduction to Construction Materials & Testing;

Familiarization with apparatus & equipment used in testing of materials;

General Properties of Materiais;

Specific Weight, Water Absorption, Abrasicn, Density and Uniformity of

Aggregates;

Preparation and Curing of Concrete Test Specimens;

Determination of Setting Time of Hydraulic Cement;

Familiarization with the Parts and Functions of the Universal Testing

Machine;,

8. Testing of Wood: Samples for Bending, Compression, Shear, Tension,
and Water Content;

8. Determine the Compressive Strength of Concrete Hollow Blocks;

10. Determining the Time of Setting of Portland Cement

11. Testing the Tensile Strength of Steel Bars

12. Field Tests of Construction Materials

AW

~No

Testing of Engineering Materials 1982
Materials Testing Blackowski & Ripling
Strength & Structure of Engineering Materials

Gildey, Murphy & Bragman

Lab?ratory See Annex IV
Eqguipment
1. Basic Construction Materials 2002, Theodore W. Marotta
2. Cwil Engineering Materials 1992 Davis, Troxeli & Hawck
Suggested 3. Const'ruction Materialg, Smith _
References 4. Materials of Construction 4Ed 1990 Chandigarah
5
&
7

Course Name

STRUCTURAL THEORY (Lecture)

Course
Description

A professional course common to all civil engineering students designed {o
provide fundamental concepts, principles, and theories in the theory of
structures and structural anaiys