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THE REINFORCED CONCRETE PROJECT

GRADING:

 Attendance/participation 15%

 Usual checking 30%

 Final Exam 55% 
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THE REINFORCED CONCRETE PROJECT

Binding

The engagement

Chapter 1: The mission of project

1.1. The beginning data

1.2. The material

1.3. The slab classification

1.4. Choose preliminarily the dimensions of components

THE SYLLABUS
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THE REINFORCED CONCRETE PROJECT

Chapter 2: Design the slab
2.1. The calculation method
2.2. The calculation modeling
2.3. Choose preliminarily the dimensions of slab
2.4. The calculation span (clear span)
2.5. The loads
2.6. The internal force
2.7. Calculate the reinforcement area
2.8. Choose the temperature and shrinkage steel
2.9. Draw the drawing
2.10. Summarize the material

THE SYLLABUS
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THE REINFORCED CONCRETE PROJECT

Chapter 3:Design the beam(or the beam along l2 direction)
3.1. The calculation method
3.2. The  calculation modeling
3.3. Choose preliminarily the dimensions of section
3.4. Calculate the calculation span (clear span)
3.5. Calculate the loads
3.6. Calculate the internal force(the envelope internal force 

diagram)
3.7. Calculate the reinforcement area
3.8. Choose the temperature and shrinkage steel
3.9. Calculate and draw the envelope material diagram
3.10. Draw the drawing
3.11. Summarize the material

THE SYLLABUS
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THE REINFORCED CONCRETE PROJECT

Chapter 4:Design the girder(or the beam along l1 direction)
4.1. The calculation method
4.2. The calculation modeling
4.3. Choose preliminarily the dimensions of section
4.4. Calculate the calculation span
4.5. Calculate the loads
4.6. Calculate the internal force(the envelope internal force 

diagram)
4.7. Calculate the reinforcement area
4.8. Choose the temperature and shrinkage steel
4.9. Calculate and draw the envelope material diagram
4.10. Draw the drawing
4.11. Summarize the material

THE SYLLABUS
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THE REINFORCED CONCRETE PROJECT

Chapter 5: The drawing

5.1. Summarize the data

5.2. Draw the drawing

Conferences

THE SYLLABUS



9

CHAPTER 1: THE DATA OF PROJECT

1.1. THE DATA

–The students will have a data table with the information such
as:

L1: short side dimension of slab

L2: long side dimension of slab

The structure plan view

Ptc(kN/m2): the standard live load

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
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CHAPTER 1: THE DATA OF PROJECT

1.2. THE MATERIAL

– Grade of concrete

–Grade of steel.

–Look up the data: Rb, Rbt, Eb

Rs, Rsc, Rsw, Es

xR, aR, xpl, apl
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CHAPTER 1: THE DATA OF PROJECT

1.3. CLASSIFICATION

The slabs have four side with connection

L2/L1≥2  neglect the slab working according to the long
side, and we see the slab work according to short side 
The one-way slab

L2/L1<2  not neglect the slab working according to the
long side, and we see the slab work according to two side
 The two-way slab
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CHAPTER 1: THE DATA OF PROJECT

1.4. CHOOSE PRELIMINARILY THE DIMENSION OF 
COMPONENTS

Slab:

Beam:

Girder: 

From hdp and hdc we choose bdp and bdc

Column: choose bc= bdc

Wall: choose the wall thickness bt=340mm

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU
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CHAPTER 2: THE SLAB DESIGN

2.1. THE CALCULATION METHOD
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-Can use among of two method to calculate the internal force
The elastic method
The plastic method

- The slab is required to calculate the plastic method
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CHAPTER 2: THE SLAB DESIGN

2.2. THE CALCULATION MODEL
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CHAPTER 2: THE SLAB DESIGN

2.3. CHOOSE PRELIMINARILY THE THICKNESS OF SLAB

 hb is chosen in chapter 1

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU



16

CHAPTER 2: THE SLAB DESIGN

2.4. THE CALCULATION SPAN

 lb = l1 – t/2 – bdp/2 + hb/2.

 lg = l1 - bdp

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU
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CHAPTER 2: THE SLAB DESIGN

2.5. THE LOADS

 Dead load: depends on the detail of slab

 Live load: according to Vietnam code(TCVN2737-1995)

Details
The standard value

(kN/m3)

Safety 

parameter

The calculation value

(kN/m2)

Floor brick layer, thickness 

10mm; γ  = 20 kN/m3
0,01 x 20 = 0,2 1,1 0,22

Cement mortar layer, thickness 

30mm; γ  = 18 kN/m3
0,03 x 18 = 0,54 1,3 0,702

Slab, thichness 80mm

γ  = 25 kN/m3
0,08 x 25 = 2 1,1 2,2

Cement mortar layer, thickness

10mm; γ  = 18 kN/m3
0,01 x 18 = 0,18 1,3 0,234

Total 2,92 3,356

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU
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CHAPTER 2: THE SLAB DESIGN

2.6. THE INTERNAL FORCE

 Calculate the internal force according to the plastic model
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CHAPTER 2: THE SLAB DESIGN

2.7. CALCULATE THE REINRFORCEMENT AREA

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU

-To calculate the reinforcement area of slab, we can use only
the tension einforcement procedure of the rectangular section.

-The calculation section is the rectangular with the dimensions
(1mxhb)
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CHAPTER 2: THE SLAB DESIGN

2.8. CHOOSE THE TEMPERATURE AND SHINKAGE STEEL

The temperature and shinkage steel area: As,t ≥ (15-20)% As

The top of shinkage steel: As,ts ≥ 50% As and the spacing ≤
200mm

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU
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CHAPTER 2: THE SLAB DESIGN

2.9. THE DRAWING
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CHAPTER 2: THE SLAB DESIGN

2.9. THE DRAWING
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CHAPTER 2: THE SLAB DESIGN

2.9. THE DRAWING

Phương án bố trí thép: thanh dài, ngắn xen kẽ
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CHAPTER 2: THE SLAB DESIGN

2.9. THE DRAWING

Phương án bố trí thép: thanh ngắn đặt so le
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CHAPTER 2: THE SLAB DESIGN

2.9. THE DRAWING

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU
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CHAPTER 2: THE SLAB DESIGN

2.10. SUMARIZE THE MATERIAL

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU
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CHAPTER 2: THE SLAB DESIGN

DESIGN THE SLAB ACCORDING TO THE PLASTIC MODEL 
– TWO-WAY SLAB
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The method and design is the same of the one-way slab. In
here, there is different at the calculation internal force step.
The two-way slab work two directions, when the slab has 4
sides with fix connection, we have 4 the moment vales
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CHAPTER 3: THE BEAM DESIGN

3.1.THE DESIGN METHOD

-Can use among of two method to calculate the internal force
The elastic method
The plastic method

- The beam is required to design the plastic method

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
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CHAPTER 3: THE BEAM DESIGN

3.2. THE CALCULATION MODEL

The calculation model of beam is the continuos beam with 3 or
4 or 5 spans
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CHAPTER 3: THE BEAM DESIGN

3.3. CHOOSE PRELIMINARILY THE DIMENSIONS OF BEAM 
SECTION

We chosen it in chapter 1
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CHAPTER 3: THE BEAM DESIGN

3.4. THE CALCULATION SPAN

The egde span: is chosen the spacing from the reaction of 
wall to the edge of girder

The internal spans: is chosen the spacing between the 
inside edge of girder
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CHAPTER 3: THE BEAM DESIGN

3.5. THE LOAD

Dead loads:

The dead load of slab (gb) transfer to it.

The self-weight of beam.

The self-weight of the beam-details.

The self-weight of wall

Live load: due to the live load of slab (pb) transfer to itdo

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
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CHAPTER 3: THE BEAM DESIGN

3.6. THE INTERNAL FORCE AND ENVELOPE DIAGRAM
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CHAPTER 3: THE BEAM DESIGN

3.7. CALCULATE THE REINFORCEMENT AREA

The longitudinal-reinforcement area is calculated by the

rectangular or T–tension reinforcement procedure

The stirrup and diagonal steel (can have not)
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CHAPTER 3: THE BEAM DESIGN

3.8. CHOSSE THE TEMPERATURE AND SHINKAGE 
REINFORCEMENT

The temperature and shinkage steel area is chosen >= 0,15 

the beam-web area.

Can use the temperature and shinkage steel to connect with 

the stirrup.

When the beam-height is more than 700mm, we can use it and 

put it in the mid-height of beam
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CHAPTER 3: THE BEAM DESIGN

3.9. CALCULATE VAD DRAW THE MATERIAL-DIAGRAM

1. Anticipate the bar is bent and cut

2. Calculate Mtd (the ultimate-strength of the section): should 
present the table.

3. Choose the bend point and check bar-bend.

4. Calculate to cut the bar.

5. Draw the material diagram.
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CHAPTER 3: THE BEAM DESIGN

3.10. THE DRAWING
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civil engineering -DTU
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CHAPTER 3: THE BEAM DESIGN

3.11. SUMURIZE THE MATERIAL
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CHAPTER 3: THE BEAM DESIGN

DESIGN THE BEAM ACCORDING TO THE PLASTIC 
METHOD

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU

The two-way slab

- The loads transfer to the rule:
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CHAPTER 3: THE BEAM DESIGN

DESIGN THE BEAM ACCORDING TO THE PLASTIC 
METHOD

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU
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-Look up the calculation table to determine the moment and
shear.

-Can change the triangular or trapezium loads to distributed
loads:
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CHAPTER 4: THE GIRDER DESIGN

4.1. THE CALCULATION METHOD

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU

- The girder is calculated by the elastic method
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CHAPTER 4: THE GIRDER DESIGN

4.2. THE CALCULATION MODEL

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU
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CHAPTER 4: THE GIRDER DESIGN

4.3. CHOOSE PRELIMINARILY THE DIMENDIONS OF 
GIRDER SECTION (bdcxhdc)

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU

-It is chosen in chapter 1
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CHAPTER 4: THE GIRDER DESIGN

4.4. THE CALCULATION SPANS

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU

-The calculation span are chosen the spacing from center to 
center of support

The edge span: lb=3l1

The internal span: lg=3l1
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CHAPTER 4: THE GIRDER DESIGN

4.5. THE LOADS

Dead loads:
The self-weight of beam: concentrated force (be at the
beam-positions)
The dead load due to the beam transfer to it (is calculated
the concentrated force)

Live load:
The live load due to the beam transfer to it (is calculated the
concentrated force)
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CHAPTER 4: THE GIRDER DESIGN

4.6. THE ENVELOPE INTERNAL FORCE DIAGRAMS
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-There are 2 method:

The load-combination

The internal-force combination.

-The students can use the SAP2000 software to solve this
problem
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CHAPTER 4: THE GIRDER DESIGN

4.6. THE ENVELOPE INTERNAL FORCE DIAGRAMS
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CHAPTER 4: THE GIRDER DESIGN

4.7. CALCULATE THE REINFORCEMENT AREA

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
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-The longitudinal reinforcement

-The stirrup

-The diagonal steel
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CHAPTER 4: THE GIRDER DESIGN

4.8. CHOOSE THE TEMPRATURE AND SHINKAGE STEEL

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
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-The same the beam
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CHAPTER 4: THE GIRDER DESIGN

3.9. CALCULATE VAD DRAW THE MATERIAL-DIAGRAM
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- The same the beam
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CHAPTER 4: THE GIRDER DESIGN

4.10. THE DRAWING
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CHAPTER 4: THE GIRDER DESIGN

4.11. SUMARIZE THE MATERIALS
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CHAPTER 5: THE DRAWING

5.1. SUMARIZE THE DESIGN-DATA

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
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-We sumarize all the design data: slab, beam, girder design
data.
-From it, we can draw all the data in the drawing
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CHAPTER 5: THE DRAWING

5.2. DRAW THE DRAWING

Phạm Phú Anh Huy. Msc- The built technology divison-The faculty of 
civil engineering -DTU

-Layer, drawing-line, font, size…
-Scale
-The contents is preseted in the drawing
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CHAPTER 5: THE DRAWING

5.2. DRAW THE DRAWING
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