
Assignment 1 Daria Ponomarenko

Geometry : R = Um

a = 5,4 m

h = 3
,
5 m

n = 5

Materiale : concrete (25130 => 25/Pa

steel BacoB => Lyk = 500/4Pa

Loads : leg-go) floor
,
k = 1

,
4 kN/m2

leg-go)roof, = 1
, 4 kN/m2g

1

Offloor
,
k = 4

,
9 kN/m2

Proof,k = 0
, 75 kN/m2

4

gak-calculate
Other : exposure class XC1 => carbonation

working life - soyears

4 44M444

5

·i - 3

&

2 e
1 e
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Tofind : depth of chab
beam dimensions (profile)
column dimensions

Shab

=> design 150mm

1) Concrete cover :g
Ls = um; hs = (50-2)Ls = (133

,
3 mm ~ 160mm) =

Crom = Cin + a Coler

Cmin = max ((min,
b ; Emin, dur ; 10mm)

Cin
,
b = 12mm (since we take rebars 0= 12mm)

Cmin
,
dur determination :

default class S4

working life8o years => S5

concretedass [25/30 => S4

slab = S3

structural class 33 + exposure class X21 => Cmindur = 10mm

Cmin = max (12mm; 10mm; 10mm) = 12mm

Alder = 10 mm

Crom = 12 + 10 = 22 mm

2 = Crom => design 2 = 25mm

2) Effective depth of shab (one-way
ds = hs - 2 =+ = 150-25- 6 = 119mm



3) Assessment of theclab depth
We must verify that X = No

1= = 40 33
,
61

Xd = Kei Kez.Kes : Ad
,
tab

x = ka = 1rectangular shal
Kez = min (1, 7/(s) = ka = 1

for Kes we need to know Asre ,
and we can't obtain it

without Med
,

so Iwill take value from thepresentation
Kes = 1

,
2

concrete class 25/30 => Notab = 24
,
1

No = 1. 1. 1
,
2 .24

,
1 = 28

,
92

& # No check failed!

checking by how much the condition was unsatisfied:

33
,
61 - 100% 28

,
92 . 100

X = 33
,
61 = 86%ghmmmmm28,92 - X%

condition unsatisfied by 14 % => keeping the dimensions

Beam

↳b = 5,4m

do = (5 - 5) ha = (133
,
3mm ~ 266

,
6mm)) =- da = 250mm

multiple of5o



leg-go)Hoor = 1
,
4 kNim21) Load calculation

leg-go)roof, = 1
, 4 kN/m2

Offloor
,
k = 4

,
9 kN/m2

Proof, k = 0
, 75 kN/m2 Slab loads :

↳-1mevade
nis

1
,
35 5,06

Live fead 4
,
9 1

,
5 7

,
35

Total 14
,
3

Roof loads :

=shevalue
nis

1
,
35 5,06

Live fead 0, 75 1
,
5 1

,
125

Total 8
,

08

Beam selt-weight :

gak-calculate

gAnd we need to addbeam self-weight to both values above

fb,= 10
,
45- 0

, 15) . 0
,
25.25.1

,
35 = 2

,
53kN/m

To obtain the lead for typical floor/root in kNim (per one

meter ofbeam) we need to multiply previously calculated
loads by the span ofthe slab :
ff = 14

,
3 . 4 = 57

,
2 kNim-leadof typicaltherslabper Im

fr = 8
,
08. 4 = 32

,
32kNim-lead of roofshabper im

toget the complete loading of typical floor/reat:
f = 57

,
2 + 2

,
53 = 59

,
73 kN/m

fo = 32
,
32 + 2

,
53 = 34

,
85 kN/m



2) Estimated theoretical max values - typical floor beam

Memax=ff.(5 = % .

59
,
73 ·5,4 Vamax = 5.f (b = 5. 59

,
73 .5,4=

= 217
,
72kNm = 201

,
59 kN

3) Preliminary check ofbending- typical floor

Relative banding moment :M = 66 .%5 foog
-

Med
,max

3
.
1) Effective depth ofthe beam old

Toget the effective depth of the beam,
we need to calculate the

concrete cover for the beam and choose rebars and stirrup diameters.

Rebars - assume 16 to 22mm = 16 mm

Stirrups - Iwillpreliminarily assume 10mm

Concrete cover :

Crom = Cin + a Coler

Cmin = max ((min,
b ; Emin, dur ; 10mm)

Cmin
,
b = 16mm (since we take rebars 0= 16mm)

Cmin
,
dur determination :

default class S4

working life8o years => S5

concretedass (25130 => S4

no slab geometry => class remains In

structural class S4 + exposure class X21 => Cmin,dur = 15mm

Cmin = max (16mm; 15mm; 10mm) = -16mm

Crom = 12 + 10 = 22 mm

2 = Crom => design 2 = 25mm



Alder = 10 mm

2 = Crom => design 2 = 30 mm

Now that we have diameters ofrebars and stirrups and
have calculated the concrete cover

,
we can obtain ob :

/
db = Ha = 2 - / - 2 = 450 - 30- 10- 8 = 402mm

Relative bending moment calculation:
Med

,max 25MPa

M
= 66 .%s foo foo= 1

,
5

=

16
,
67/4Pag

Crom = 16+ 10 = 26 mm

/

500

217
,
72

y = 0,2 . 0
,
4022 . 16

,
67 . 103 =

0
,
22

for y = 0
.
22 => E = 0

,
315

0
.
315 < 0

.
4 = design is OK

4) Preliminary check of reinforcement ratio
Must satisfy the condition :Pupl = 0,04

Pra = Agrad mind
Gom the table weget that fory = 0

,
22 the value of3 = 0

,
874

fy = 500MPaifyd = Y =

1
,
15

=

434
,
78 /Por

217
,
72

0,874 - 0
,
402 . 43478. 103

Ps, upd = 0
.
25 . 0

,
402

=

0,0099ps

0
,
009908 - 0

,
04 => condition is satisfied

,
no need for change

5) Preliminary check of load-bearing capacity inshear

This condition must be satisfied : Viol
,
max = Ved

,
max



Vid
,
max = W. Fed bb -Z . old.

we assume cof = 1
,
5

3 = 0
,
874

r = 0
,6(1 -2) = 0

,
6(1-2) =

0
.
54

1
,
5

Vidmax = 0
,
54 . 16

,
67.183. 0

,
25. 0

,874
-0
,
402 1+ 1,52

= 364
,
93kN

364
,
93-201

,
59 = condition is satisfied

,
no need for change

6) Preliminary check ofdeflection
We must verify that X = No

1 13
,
43g Iwill take the value from thepresentationXd = Kei Kez.Kes : Ad

,
tab

x = ka = 1rectangular shal
Kez = min (1, 7/16) = ka = 1

for Kes we need to know As
,por,
and we don'tknow it yet, soI

Kes = 1
,
2

Toget Ad, tab :

Parad = 0
,
009908 = 0

,
01 = 1%

concrete class (25130 => we must interpolate between

these values (from table for simply supported beam) :

0,5% - 18
,
5

1
,
5% - 13

,
5

5

18,5- 13
,
5= 5 ; 2 = 2

,
5 = 1% = 13

,
5+ 2

,
5 = 16

Xa = 1. 1 . 1
,
2 . 16 = 19

,
2



13
,
43 - 19

,
2 => condition is fullfilled

,
no further changes

Column

To obtain the loading of the column, we must multiplypreviously
obtained loads by the lugth ofthe beam (so far, the loads were

be taken in KN for the whole tributing area).
F= 59

,
73 - 5,4 = 225

,
34kN-loadon the regularcolumng

taken in kNim for beam calculation
,
but for the column they must

Fr= 34
,
85· 5,4 = 188

,
19 kN-loadon the column holding the roof

·U
-X X

We must also consider the column sett-weight .

Since the floor height
is the vertical distance between floor surfaces of adjacent floors, so
the height of the column would be :
L = h - ha = 3

,

5- 0
,
45= 3

,
05m

Hamme the column dimensions 300x300mm
.

Column self-weight :
F= 0,3 . 0

,
3 .3

,

05.25. 1
,
35 = 9

,

26kN

Load at the foot Ned :

NEa = Fr+ 4.#+ 5.F= 188
,
19 + 4 .225,34 +5.9

,
26= 1135,85kN

Theheign load must satiety the condition : Nrd = Ned

Ra = 0
.
8 He feel + As6



V

4 225
,
34 value in the above equation:

3 225
,
34 08/cfed + 0

,
02HcGs = Ned

v

2 225
,
34 We can derive condition for column cross-sectionalarea:

v

1 225
,
34 NEd 1135

,
85

V He = 0fed + 0,026s = He = 0
,
8. 16

,
67.10

:
+ 0

,
02 . 400.103

III// IIII/ III/I/

5

V

188
,

19

g
We suppose that reinforcement area As = 0

,
02/c. Substitute this

Ac = 0
,
055 m2

For column 0,3m + 0
,
3 m the area is 0

,
09m2, which is significantly on the

safer side
.

Let's try to decrease the dimensions to 0,25m x0
,

25m.

Weight of thecolumn is then:

F= 0
,
25. 0

,
25. 3

,
05.25. 1

,
35= 6

,
43kN

NEa = Fr+ 4.#+ 5.F= 188
,
19 + 4 .225,34 +56

,
43 = 1121

,
72kN

1121
,
72

# = 0
,
8. 16

,
67.103+ 0

,
02 . 400.103 =/ = 0

,
053 m2

0
.
25. 0

,
25= 0

,
0625m2 - 0

,
053m2

Now let's check ifthis column wouldproduce enough resistance :

Nrd = P
,
8/cfed + 0

,
02Hc Es

Nad = 0
,
8. 0,0625. 16

,
67.103 + 0,02 . 0

,
0625. 400 - 103 = 1333

,
5kN

1333
,
5-1121

,
72 = satisfied

,
can keep the dimensions
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