
Darina PonomarenkoAssignment 10 & 11
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Input data :

·

g h = 3500mm-floor height
hs = 150 mm - main shab

hs = 100 mm-floor structure

hc = 20mm-dadding

1. Geometry design
Ideal Ust = 170mm

3500/170 = 20
,
6 => 12 steps => 2 flights with 11 steps

Ust = 30 =

159mm

bst = 650-24st = 312 mm

Design 2x11159/312 steps

Alternative design (based on my memory
of BSA course)

hst = (150 ~180mm) =- take 180 mm

3500/180 = 19
,

4 => 20 steps

Ust = 30 =

175mm ; bst = 630-2hst = 280mm

Design 2x10 175/280 mm steps



Flight width = 1100mm = 1100mm

Gap between the flighte = 200mm = 200 mm

Landing width = 1200mm = 1100mm

Total staircase width = 2. 1100 + 200 = 2400mm

Stope d = arctg)55) = 32:

25
°

= L= 350

Length of flight = 180 . 10 = 1800 mm

Preliminary clab depth check :

the staircone is considered as a one-way storb of span 2800 + 1200 =g = 4000 Mm
.

increase

* staircase sab
4000

↳1 main cab is too thin =>preliminarityW
a

Us = 200 mm

-this thicknes is not arbitrarily chosen but
=> hss = 206 mm slab thickness and stairconegiven by the monn

geometry, he drawing at200mm 160mm ; 206 mm > 160mm the end of the HW.

Perpendiculou and hear clearance

a) head dearance 750-50
- 1500+ cos2 = 1500+ cos32

=

1384 mmu
- 2100 mm

he = h - hs - 45 - hot = 3500 - 100 - 150 - 175 = 1975mm

b)perpendicular clearance :

ha - 750 + 1500 .2052 = 750 + 1500 · cos32= 2022 mm

h2 - 1900 mm

ha = hi cost = 1975. cos32= 1523mm
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Loads

&

Ia) landingLoad k-value [INIm2] - d-value IkNim2]

0,2.25= 5 1
,
35 6

,
75

Floor 1
,
351 1

,
35

-

fa = 13
,
35 kN/m2Live load 3

,
5 5

,
251

,
5

b) flight
Load k-value [INIm2] - d-value IkNim2]

Stab* vertically 1
,
35 8

,
170

.
242
*15= 6

,
05measured

thicknes of the -

flight 1757280. = 0811,3stab Cladding 1
,
09

Steps 2
,
970

.
5. 0

,
175.25= 2

,
2 1

,
35

Live load Sat
= 17

,
48 kN/m25

,
253,5 1

,
5

Converting to linson loads :

fal
,
in

= 13
,
35. 1

,
1 = 14

,
69kN/m

fat
,
im

= 17
,

48 · 1
,
1 = 19

,
56 kNim



3. Internal force (conservative estimation)

Me = Gil 19,26
,
08kNm

Assignment 11
4. Design ofreinforcement

do =
Uss-c-

For rebars
up
to 14 mm =- c = 25 mm

dss = 206 - 25-5= 176mm m 2.100= mmg Take 0 = 10 mm

500

25,04 . 10

kNm

1108

LArak=My = 0
,
9. 0

,
176.434

,
78.183 = 364mm

Design 6010 => Aspror = GTz2 = 471mm2; Sa = 6
=

183mm

prov 471 . 434
,

78

X = 0,8 . 1100 . 16
,
67

=

14 mm

z = d - 0
,

4x = 176 - 0
,
4 . 14 = 170mm

Mrd = Aspror.z . fyd = 171 - 15%
0
,

17 · 434
,
78. 183= 34

,
81 kNm

34
,
81 - 25,04

5. Detailing ruhs

a)z= = 16 =

0
,

08

= min(Zbal, = 70 fa ; 0
,
45) = min(0, 62; 0

,
45) = 0

,
45

0,08 < 0
,
45

b) /min = max (0
,
26 . Sebas das ; 0,0013bds) =

= max (0,26 .2
,
6 .1

,
1. 0

,
176 . 10
; 0,0013 . 1100 . 176)=



= max (262 mm2; 252 mm2) = 262 mm

471mm2 - 262 mm2

2) Asmax = 0
,
04bssdss = 0

,
04 . 1100 . 176= 7744 mm2

471mm2 < 7744 mm2

d) Samax = min (2hss ; 250mm) = min (2 .206mm; 250mm) = 250 mm

183 mm < 250mm

e) Somin = max (20mm; 1, 20) = max (20mm; 12 mm) = 20mm

Sc = 183 - 10 = 173mm

173mm > 20 mm ~

4008
A1 = & = 176 = 22

,
73 Kes =30 = 1

,
2g bbd = 24s = 400mm

0,25. 471
S 1

,
1 m 428mm2m

& Kerkez. Kas · Ad tab = 1. 1
,
2 . 24

,
1 = 18

,
92

22
,
73 -28

,
92

5. Secondary reinforcement

a) edoge reinforcement

b) transverse reinforcement 471mm2
=

Astr 0
,
25As

,
main= 1

,
1 = 187mmm

Str = min (34; 400 mm) = min (600mm; 400 mm) = 400 mm

Design 06 per 200mm => Ast = 141mm2m

Str = 120 =

240mm
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