HCMC UNIV. OF TECHNOLOGY AND EDUCATION Programme: Construction Engineering Technology
Faculty of Civil Engineering Level: Undergraduate

Course Syllabus

1. Course Title: Reinforced Concrete STructures
2. Course Code: RCST240617
3. Credit Units: 4 (4/0/8) (4 units of theory/ 0 unit of practice/ 8 units of self-study)
Duration: 15 weeks (4 hours of theory and 8 hours of self-study per week)
4. Course Instructors:
1/ Dr. Pham Duc Thién
2/ Dr. Tran Tuén Kiét
3/ MSc. Boan Ngoc Tinh Nghiém
5. Course Requirements
Prerequisite courses: Strength of Materials (STMA240121)
Previous courses: None
Parallel courses: None
6. Course Description

This is a fundamental engineering module belonging to a group of courses related reinforced
concrete structures. The module introduces knowledge of reinforced concrete materials,
calculation and design of basically reinforced concrete structural components subjected
bending, shearing and tension/compression. In addition, the course also provides fundamental
concepts of pre-stressed concrete structures.

7. Course Goals

e Programme
Goals Goal Description ELOs
Analyse core knowledge in the field of designing reinforced
Gl 1.2
concrete and pre-stressed concrete structures.
Analysis and giving possible solutions for design problems of
G2 . 2.1
reinforced concrete and pre-stressed concrete structures.
G3 Be able to present and read documents in English 32,33
8. Course Learning Outcomes (CLOs)
o Programme
CLOs CLO Description ELOs
Demonstrate the basic properties and applied field of reinforced
Gl1.1 1.2
1 concrete and pre-stressed concrete structures.
Demonstrate basic concept, use design principles for the design of
Gl.2 | . 1.2
reinforced concrete and pre-stressed concrete structural elements.
c2 | e Analyze procedure of designing reinforced/prestressed concrete 21
structural components




G2.2 Compute and design reinforced/prestressed concrete structural 71
components

G2.3 | Demonstrate results of design in details 2.1

G3.1 | Develop presentational skills 3.2

3 G3.2 | Be able to read lecture notes in English 33

9. Learning Resources
- Textbooks:

1.

Phan Quang Minh, Ng6 Thé Phong, Nguyén Dinh Cong, Két cau Bé tong cdt thép,
phan cau kién co ban, Nha xuat ban Khoa hoc va k¥ thuat

2. Nguyén Tién Chuong, Két cau bé tong mg suit trudc. NXB Xay dung, Ha Noi,
2010

3. Jack C. McCormac, Russell H. Brown, Design of Reinforced Concrete, 9th
Edition, John Wiley & Sons, 2014.

4. Bill Mosley, John Bungey, Ray Hulse, Reinforced Concrete Design to Eurocode 2,
6th Edition, Palgrave Macmillan, 2007. (7th edition, 2012 published)

- References:

1. James K. Wight, James G. MacGregor, Reinforced Concrete - Mechanics and
Design, 6th Edition, Pearson Education, 2012.

2. M. Nadim Hassoun, Akthem Al-Manaseer, Structural Concrete - Theory and
Design, 5th Edition, John Wiley & Sons, 2012.

3. Arthur Nilson, David Darwin, Charles Dolan, Design of Concrete Structures, 14th

Edition, McGraw-Hill Higher Education, 2010.

4. V. Baikov, E. Sigalov, Reinforced concrete structures, Volume 1, 1981.

9.

. Nguyén Pinh Céng, Tinh toan thuc hanh cau kién bé tong ¢t thép theo tiéu chuan

TCXDVN 356:2005, Tap I, Nha xuét ban xay dung, 2008.

Nguyén Dinh Cdng, Tinh toan thyc hanh céu kién bé tong cdt thép theo tiéu chuan
TCXDVN 356:2005, Tap II, Nha xuat ban xay dung, 2008.

Nguyén Dinh Cong, Tinh toan tiét dién cot bé tong cdt thép, Nha xuit ban xay
dung, 2005.

B0 xay dung, TCVN 5574:2012, Két céu bé tong va bé tong cdt thép — tidu chuan
thict k&, Nha xuat ban xay dung, 2012.

Phan Quang Minh, Thiét ké san bé tong Gng lyc trude, Ha Noi, 2007.

10. Nguyén Tién Chapter, Két cdu bé tong tmg sudt trudc - Chi dan thiét ké theo

TCXDVN 356 : 2005. Nha XB Xay dung, Ha N¢i, 2010.

10. Student Assessment:
- Grading scale: 10

- Assessment plan:

R Assessment Rate
Type Content Timeline method CLOs (%)
Chuyén cin 10
Exams 20
+ Individual g} ;
Ex#1 | Members in bending Week 6 assessment G2. 1’ 20
+ Open G22.




« Assessment Rate
Type Content Timeline method CLOs (%)
book exam G2.3,
+ Duration:
30~60
minutes
Exams / Projects 20
+ Individual | G1.2,
assessment G1.2,
—+ Open G2. 1 N
Ex#2 | Members in compression or tension Week 11 | book exam G2.2, 20
. G2.3
+ Duration:
30~60
minutes
Study and present topics related to G Gl.1,
analysis and design of roup” G2.1
Pro#l | °. Week 15 working 20
reinforced/prestressed concrete structures p ; G3.1,
according to foreign codes resentation | - g3 5
Final exam 50
+Paper
assessment
or Multiple
choice exam G} %
The final exam covers some contents Univ. + Paper gz'l’
delivered in the course and CLOs timeline | document G2'2’
avallable. G23
+ Duration:
60~90
minutes
11. Course Content
Week Content CLOs
Chapter 1: Introduction to reinforced concrete structures (4/0/8)
A/ Content and pedagogical methods in class: (4) G1.2,G2.1
Content:
1.1 Introduction
1.2 Co-working of concrete and reinforcement
1.3 Classification
1 1.4 Advantages and weaknesses

1.5
1.6
1.7
1.8
1.9

Applications

Properties of materials

Design of reinforced concrete structure
Loads and load combinations

Methods of calculations and design

1.10 Principles of reinforcement design




Week

Content

CLOs

Pedagogical methods:
+ Presentation of lecture

B/ Self-study content: (8)

+ Tables of concrete and reinforcement properties
+ Exercises about Loads and load combinations

+ Principles of reinforcement design

Gl.2,G2.1

Chapter 2: Members in bending (4/0/8)

A/ Content and pedagogical methods in class: (4)
Content:

2.1 Introduction

+ Slabs

+ Beams

+ Normal sections — inclined sections

2.2 Analyses of stress — strain at normal sections
+ Stress — strain at normal sections

+ Plastic failure — brittle failure

2.3 Design of rectangular beams

+ Hypotheses

+ Stress scheme

+ Formulation

+ “Plastic failure” condition

+ Problems

Pedagogical methods:

+ Presentation of lecture

Gl.2,Gl1.2,
G2.1,G2.2,
G2.3,

B/ Self-study content: (8)
+ Homeworks - Design of rectangular beams

G1.2,G1.2,
G2.1,G2.2,
G2.3,

Chapter 2: Members in bending — cont. (4/0/8)

A/ Content and pedagogical methods in class: (4)
Content:

2.4 Examples

+ Design A

+ Determine Mgy

2.5 Rectangular beams, doubly reinforcement
+ Hyothesis

+ Stress scheme

+ Formulation

+ “Plastic failure” condition

+ Problems

2.6 Examples

+ Design A

Gl.2,Gl1.2,
G2.1,G2.2,
G2.3,




Week

Content

CLOs

+ Determine Mgy
Pedagogical methods:
+ Presentation of lecture
+ Applied examples

B/ Self-study content: (8)

+ Homeworks - Design of rectangular beams (doubly reinforcement)

Gl1.2,G1.2,
G2.1,G2.2,
G2.3,

Chapter 2: Members in bending — cont. (4/0/8)

A/ Content and pedagogical methods in class: (4)
Content:

2.7 Design of T-section and I-section beams
+ Introduction

+ Classification

+ Hypotheses

+ Stress scheme

+ Formulation

+ “Plastic failure” condition

+ Problems

+ Reviews

2.8 Examples

+ Design A

+ Determine Mgy

Pedagogical methods:

+ Presentation of lecture

+ Applied examples

Gl.2,Gl1.2,
G2.1,G2.2,
G2.3,

B/ Self-study content: (8)
+ Homeworks - Design of T-section and I-section beams

G1.2,G1.2,
G2.1,G2.2,
G2.3,

Chapter 2: Members in bending — cont. (4/0/8)

A/ Content and pedagogical methods in class: (4)
Content:

2.9 Inclined-section shear strength analysis
+ Introduction

+ Principles of calculation

+ Design of stirrups

+ Design of inclined-bars

2.10 Examples

2.11 Individual assessment (Ex#1)
Pedagogical methods:

+ Presentation of lecture

+ Applied examples

Gl.2,Gl1.2,
G2.1,G2.2,
G2.3,




Week

Content

CLOs

B/ Self-study content: (8)
+ Reviews - Members in bending
+ Homeworks - Design of stirrups and inclined-bars

Gl.2,G1.2,
G2.1,G2.2,
G2.3,

Chapter 3: Members in tension (4/0/8)

A/ Content and pedagogical methods in class: (4)
Content:

3.1 Introduction

+ Members in tension

+ Axial tension and eccentric tension

+ Reinforcing steel

3.2 Design of members in axial tension

+ Hypothesis

+ Conditions and formulation

3.3 Design of members in eccentric tension

+ Little vs. great eccentric tension

+ Design of members in little eccentric tension
+ Design of members in great eccentric tension
3.4 Examples

+ Design A, A’

+ Capacity of members

Pedagogical methods:

+ Presentation of lecture

+ Applied examples

Gl.2,Gl1.2,
G2.1,G2.2,
G2.3,

B/ Self-study content: (8)
+ Homeworks - Design of members in tension

G1.2,G1.2,
G2.1,G2.2,
G2.3,

Chapter 4: Members in compression (4/0/8)

A/ Content and pedagogical methods in class: (4)
Content:

4.1 Introduction

+ Axial compression and eccentric compression
+ Dimensions of section

+ Effective length

+ Slenderness

+ Reinforcement

4.2 Members in axial compression

+ Introduction

+ Conditions and formulation

4.3 Examples

+ Design of reinforcing steel

+ Calculation of compressive capacity

Gl.2,G1.2,
G2.1,G2.2,
G2.3,




Week

Content

CLOs

Pedagogical methods:
+ Presentation of lecture
+ Applied examples

B/ Self-study content: (8)
+ Homeworks - Design of members in axial compression

Gl1.2,G1.2,
G2.1,G2.2,
G2.3,

Chapter 4: Members in compression — cont. (4/0/8)

A/ Content and pedagogical methods in class: (4)
Content:
4.4 Members in planar eccentric compression
+ Introduction
+ Buckling effect
+ Cases of eccentric compression
+ Design of members in planar eccentric compression
- Stress scheme
- Conditions and formulation
- Problems
4.5 Examples
+ Design of reinforcing steel
+ Calculation of compressive capacity
Pedagogical methods:
+ Presentation of lecture
+ Applied examples

Gl.2,Gl1.2,
G2.1,G2.2,
G2.3,

B/ Self-study content: (8)
+ Homeworks - Design of members in planar eccentric compression

G1.2,G1.2,
G2.1,G2.2,
G2.3,

Chapter 4: Members in compression — cont. (4/0/8)

A/ Content and pedagogical methods in class: (4)
Content:

4.6 Members in biaxial eccentric compression

+ Introduction

+ Calculation scheme

+ Practical calculation method

+ Applied conditions

+ Formulation

Pedagogical methods:

+ Presentation of lecture

Gl.2,Gl1.2,
G2.1,G2.2,
G2.3,

B/ Self-study content: (8)
+ Interaction diagram

G1.2,G1.2,
G2.1,G2.2,
G2.3,
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Chapter 4: Members in compression — cont. (4/0/8)




Week Content CLOs
A/ Content and pedagogical methods in class: (4) G1.2,Gl1.2,
Content: G2.1,G2.2,
4.7 Examples G2.3,

+ Design of reinforcing steel
+ Calculation of compressive capacity
4.8 Interaction diagram
+ Introduction
+ Determination of interaction diagram
4.9 Individual assessment (Ex#2)
Pedagogical methods:
+ Presentation of lecture
+ Applied examples
B/ Self-study content: (8)
+ Reviews - Members in compression
Chapter 5: Crack resistance (4/0/8)
A/ Content and pedagogical methods in class: (4) G1.2,G1.2,
Content: G2.1
5.1 Introduction
5.2 Normal incipient-crack resistance
5.3 Inclined incipient-crack resistance

1 5.4 Normal crack-opening resistance
5.5 Inclined crack-opening resistance
5.6 Examples
Pedagogical methods:
+ Presentation of lecture
+ Applied examples
B/ Self-study content: (8) G1.2,G1.2,
+ Homeworks - Crack resistance G2.1
Chapter 6: Pre-stressed concrete (4/0/8)
A/ Content and pedagogical methods in class: (4) G1.2,G1.2,
Content: G2.1,G2.2,
6.1 Introduction G2.3,
6.2 Classification
+ Pre-tensioning vs. Post-Tensioning

12| + By position of prestressing steel

+ By types of prestressing steel

+ Full, limited or partial prestressing
+ Linear or circular prestressing

6.3 Prestressing methods

+ Prestressing methods

+ Pre-tensioning




Week

Content

CLOs

+ Post-tensioning

+ Anchorages

+ Post-tensioning process

6.4 Materials

6.5 Design of reinforcing steel
+ Prestressing tendon profile

+ Longitudinal steel

+ Transversal steel

+ Concrete cover

+ Reinforcing steel at anchorage zone
Pedagogical methods:

+ Presentation of lecture

+ Group discussion

B/ Self-study content: (8)

+ Survey on pre-stressed concrete buildings

+ Advantages and weaknesses of pre-stressed concrete structures
+ Group project Pr#l

Gl.2,G1.2,
G2.1,G2.2,
G2.3,
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Chapter 6: Pre-stressed concrete — cont. (4/0/8)

A/ Content and pedagogical methods in class: (4)
Content:

6.6 Loss of prestress

+ Introduction

6.7 First loss of prestress

+ Relaxation of tendons

+ Temperature difference

+ Deformation of anchorage

+ Frictions

+ Deformation of formwork

+ Creep of concrete

6.8 Second loss of prestress

+ Relaxation of tendons

+ Shrinkage of concrete

+ Creep of concrete

+ Elastic shortening of concrete
+ Deformation of connection
Pedagogical Methods:

+ Presentation of lecture

+ Group discussion

Gl.2,Gl1.2,
G2.1,G2.2,
G2.3,

B/ Self-study content: (8)
+ Calculation of loss of prestress
+ Group project Pr#l

G1.2,G1.2,
G2.1,G2.2,
G2.3,




Week

Content

CLOs

14

Chapter 6: Pre-stressed concrete — cont. (4/0/8)

A/ Content and pedagogical methods in class: (4)
Content:

6.9 Stress stages

+ Stage |

+ Stage 11

+ Stage 111

6.10 Calculation methods
+ Limit stress method

+ Failure stage method

+ Limit states method

6.11 First limit state

+ Calculation requirements
+ General formula

+ Limit compressive depth
+ Content of steel

6.12 Second limit state
Pedagogical methods:

+ Presentation of lecture

G1.2,Gl1.2,
G2.1, G2.2,
G2.3,

B/ Self-study content: (8)
+ Study on designing of pre-stressed concrete structures
+ Group project Pr#l

Gl1.2,G1.2,
G2.1,G2.2,
G2.3,

15

Chapter 7: Reviews (4/0/8)

A/ Content and pedagogical methods in class: (4)
Content:

7.1 Discussion and evaluation of Pro#1
+ Group presentation

+ Discussion — Evaluation

7.2 Reviews and Conclusions

7.3 Extension

Pedagogical methods:

+ Group discussion

+ Presentation of lecture

+ Conclusions

Gl.2,Gl1.2,

G2.1,G2.2,

G2.3,G3.1,
G3.2,

B/ Self-study content: (8)
+ Reviews

12. Learning Ethics

Home assignments and projects must be done by the students themselves. Plagiarism found in the
assessments will get zero point.
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13. Date of first approval: August 1*, 2012
14. Approved by

Dean Head of Department Instructor
A/Prof. Dr. Nguyén Trung Kién MSc. Nguyén Vin Hau Dr. Pham Pirc Thién
15. Date and Up-to-date content
1* time: Date: Instructor:
Head of Department:
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