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Ccourse overview

Concrete and Masonry Structures 1 is an advanced course. You must have prior
general knowledge of design of concrete structures — e.g.,, from the
“Fundamentals of Structural Design” course.
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Seminar overview

Seminars:

* homework assignment,
* brief explanation of the homework,

* homework consultations and submission.

You must attend the lectures of this course, because important information
needed for the completion of the homeworks will be explained in the lectures.



There will be 6 mandatory task assignments (divided into 12 homeworks) in th
of the task assignments are available on my webpage.

seminar. All

Individua

Homework assighnments

omeworks will be assigned on each seminar.
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Concrete and Structures 1 (133CM01
Task 1: Frame structure
Scheme of the stcture
Plan: Section A -A’
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Tndividual parameters (parameters in bold you can find on feacher's website)
Geometry: R, s [m] ~ horizontal dimensions, h [m] - floor height, n ~ number of floors
Materials: Concrete — concrete class
Stecl B 500 B (fy = 500 MPa)
Loads

Angther parmmeters:

Other permanent load of typical floot (g-gi)guacs [KN/m]
permanent load of the r00f (g-gu)mats [KN'm’]
 of ty

al (007 gguscs, [
d of the r00f gusty = 0,75
Self-weight of the slab according

Nint
o calculated depth

8~ Exposure elass related to environmental conditions
Z - Working life of the structure

Please work out:

colus

inary design of the dimensions of the structure (slab depth. dimensions of the beam, dimensions of the

).
2. Sketch of the structure.
3. Structural analysis

Check of dimensions of the beam from preliminary design.
Caleulation of bending moments, shear forces and normal forces in the frame using suitable software
Design of reinforcement of the bottor frame.

4. Reinforcement drawing of the bottom frame.

Task 2: Two-way slab supported on four sides

and continuous slabs. All
the slab.

Consider a reinforced concrete structure of
spans of the slab are supported by walls or rigi

building composed of walls. &
on four sides. There are no openi

Schemes of the structures
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In paranseters (parametess in bold you can find on teacher's website):
Scheme givea selems, piven beass (F) or wall (5)
Geometry: 1, b m] ~ bowizontal dimenaiona of the sractoms (s sse Lot tak), f [snen] — depth of the sab
Materia see Ist task
Loads see 1 task, values for typical floos (exeept the self weight, which will be different)

Please work out:

f the camers

of the slab). Proceed from the assumption that the

b) Usa al ed tables based on the theory of p

given depth of the slab — consider bending moments from1b)

is not checked, just propose the adjustment, do not recalculate bending moments!)
o of laading of given beam or wall

ity (effest of torsion moment is mncluded)

Task 1 Task 2 Task 3 Task 4

R a h n (g-g0)fioork | (g-g0)roofk | _gfloork P Z | Concreteclass| Scheme | Member | bjmj | hs[mm] | dfm] T w
No. [Name [m] Im] [m] [kN/m2] [kN/m2] [kN/m2] - Iyears] - - ] Im] [m] -
1 |Castilo Fadda, Francisco 54 69 37 5 16 18 39 xC2 50 C3037 A P1 67 220 71 i i
2 |Cayuela Zilinskaite, Saule 41 59 34 5 13 16 29 XC1 50 €30i37 B P1 69 200 7 v it
3 |Da Siva Do Nascimento Santos, Henrig 43 72 37 4 0.9 17 44 xc2 50 C30537 c P1 73 230 71 i [
4 |Duarte Caetano, Joao Pedro 50 68 40 5 13 21 29 XC1 50 €30i37 D s1 73 230 83 v i
5 |Engels, Annalena 54 62 31 5 0.9 14 24 xC1 0 C30537 E P1 76 220 83 i it
6 |Eusébio Lopes, Alexandre Daniel 45 64 33 4 19 11 49 xC2 80 €30i37 F P1 6.1 200 8.1 v [T
7 |Femandez Ramos, Ignacio 438 47 36 6 18 19 41 xC1 50 C2530 A P2 58 170 65 i i
8 |Guera Intriago, William Mathias 44 56 39 7 11 19 29 XC1 50 C25/30 B P2 55 180 65 v i
9 |Lopes Craveiro Maranha Tiago, Paulo M| 4.9 60 33 5 14 17 19 xc2 50 C2530 c P2 6.1 190 6.1 i [
10 [Mansilla Sénchez, Gabriel 52 59 34 4 11 21 40 xC2 50 C25/30 D P2 6.1 190 7T v i
11__|Ponomarenko, Darina 40 54 35 5 14 14 19 XC1 80 C2530 E P2 67 190 [ il it
12 |Rodrigues Lucas, Marco 438 45 37 6 16 27 49 xC1 0 C25/30 F P2 6.1 180 71 v il
13 |Ruiz Garcia, Juan José 53 56 37 6 17 1.8 49 XC1 50 C20125 A P1 6.7 200 6.7 Il 1
14 |Slavchev, Borislav 49 59 31 3 15 17 19 xc2 50 C20125 B Pl 6.1 190 62 v it
15 |Vargas Prussing, Max Moritz 51 6.0 36 5 1.1 17 29 XC1 50 C20125 € P1 6.1 190 83 Il il
16__|Yoo, Chaeri 42 62 37 4 20 21 49 xc2 50 C20125 D 51 70 210 86 v i
7 51 62 33 5 21 14 3.9 XC1 80 C20125 E P1 73 220 7.4 Il it
18 46 65 34 7 19 11 24 xC1 0 C20125 F Pl 67 210 74 v il
19 52 71 34 6 17 1.8 29 XC1 50 C3037 A P2 6.1 210 7.1 Il 1
20 55 65 39 5 16 19 29 xC1 50 C3037 B P2 76 230 81 v it
21 53 59 2.0 4 14 17 38 xc2 50 C3037 € P2 6.7 200 T Il il
2 47 54 43 3 19 24 39 xc2 50 C3037 D P2 6.1 180 71 v i
2 50 56 37 6 13 1.9 29 XC1 80 C3037 E P2 58 180 T v 1
24 51 6.0 32 5 16 18 42 xC1 50 C3037 F P2 62 200 75 v il
25 49 54 37 B 12 18 30 xC2 0 C3037 A P1 52 190 7T i |



https://people.fsv.cvut.cz/www/holanjak/vyuka/CM01/

Homework support materials

For the assigned homework, support materials (presentations, tables, examples of
solved HWs etc.) are available on my webpage.

SUPPORTING DOCUMENTS FOR HOMEWORKS

Introductory information

seminar presentation.

Task 1 - Reinforced concrete frame
Homework 1- Preliminary design of frame structure
seminar presentation,

concrete cover (cmin,dur), mu/zetafxi coefficients, concrete properties, greek letters,

example of HW1 (Vera), example of HW1 (Engin).

Homework 2 - Calculation of internal forces in 2D frame
seminar presentation,

maodelling in IdeaFrame (video),

example of HW2 (Vera), example of HW2a (Engin), example of HW2b (Engin).

Homework 3 - Reinforcement of the beam
seminar presentation,

example of HW3 (Vera), example of HW3 (Engin).

Homework 4 - Reinforcement of the column

seminar presentation,

example calculation of interaction diagram, nomogram. interaction diagram softvy

i
o



https://people.fsv.cvut.cz/www/holanjak/vyuka/CM01/

Homework support materials

In order to best understand the topics, complete the homework on your own
using the information from lectures and seminars.

If necessary, you can inspire yourself in the “example homework” on my website.
However, keep in mind that there might be mistakes or missing parts in the
homeworks, so do not use them as your primary resource!

Homework 1- Preliminary design of frame structure

seminar presentation,

concrete coyec{cminduc) oy Zeta i coefficients, concrete properties, greek letters,

example of HW1 (Vera), example of HW1 (Engin).




Seminar requirements

In order to successfully pass the seminar, you must complete and submit all
homeworks, in their respective deadlines — see the Seminar programme.
Each homework must be personally consulted with me, and you must obtain
a confirmation of the successful completion of the homework from me — see the
Completion table.

Recommended submission date for each homework is 1 week after its
assignment. Deadline for each homework is 2 weeks after the assignment®.

If you fail to meet the deadline 2 times, you will fail the seminar, and you wiill
not be able to take the exam and complete the course!

* Under special circumstances (e.g., iliness), the deadline can be extended — but only if you request the
extension BEFORE the deadline!


https://people.fsv.cvut.cz/~holanjak/vyuka/CM01/CM01-schedule.pdf
https://docs.google.com/spreadsheets/d/1mvwsjXH_Rsfs5_hh3FHrdiCEen3JI-30TmWbqbmHsys/edit?gid=0#gid=0

Seminar points

During the semester, you can obtain “seminar points” which will be used when
determining your final mark in this course. The seminar points make 30 % of the
final mark!

You can obtain the points for:
1 point for timely completion (1 week) of each homework (up to 12 points total),
* 1 point for exceptional quality of each homework (up to 12 points total),

* up to 6 points for activity ' during the semester.



There are specific rules regarding the form of the homeworks.

* Write your homework on one-sided A4 paper with 5 cm left

margin.

Homework rules

* All load calculations must be done in tables.

* Draw simple but clear schemes

SLAB LOAD
Type Name fi [’N/m2] | ye | £ [KN/m?)
Permanent -Surface layer (carpet/ceramic) 0.20 | 1.35 0.27
(Dead load) -Glue layer 0.01 | 1.35 0.01
-Conerete (leveling layer) 1.25| 1.35 1.69
-Separation foil 0.01 | 1.35 0.01
-Acoustic insulation (EPS/XPS) 0.05] 1.35 0.07
-Reinforced concrete 0.28%25=6.88 | 1.35 9.28
-Plaster 0.06 | 1.35 0.08
-Partitions 0.11] 1.35 0.15
Variable 2.00 | 1.50 3.00
(Live load)
Total 3 =10.57 3 =14.56
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Mg = 1/8%F*L2
Mg = 1/8%8%52
Mgy = 25 kNm

Load Char. vy Design
1,35 ..
1,50 ...

TOTAL




Homework rules 2

There are specific rules regarding the form of the homeworks.

« Homework must be well arranged, clear, and controllable.

* Pages must be numbered

 All calculations and assumptions used in the analysis must be written.

* Write general equations , specific equations
results with units.

, and

Submitted homework which will not in accordance with these rules will be

returned to you for revision.

10



Introductory test



Assignment 1

Calculate the design area load fa’d[kN/mZ] on a concrete slab (plate). The slab is
200 mm thick and is loaded by:

* slab self-weight,
* other dead (permanent) load: f(y—g,)k = 1.5 kN /m?,
* live (imposed) load: f, , = 3 kN/m?.



Assignment 2

Calculate the load-bearing capacity of a cross-section in bending My, of the
given cross-section. Overall area of steel rebars is A, = 800 mm?. Materials:

e concrete C30/37,
* steel B 5008B.

N

400

0000
250

50




thank you for your attention
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