
Assignment 3 Daria Ponomarenko

Bending reinforcement
We must design tencil reinforcement in 3
CJ-us

, taking the highest values.

So the final envelope would be :
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Hax values in the supports should be
reduced :

Medred = MEDFEM-VEd
,
FEM. 0

.
5· bar

c = 30mm g Mrd = Fiz = Asraafydz ; z = 0
,
9c

3

↓

↓

Med
,
red a

= 88
,
26 - 0

,
5. 0

,
25. 156

,
50 = 68

,

7kNm

Medred c
= 177

,
69 - 0

,
5. 0

,
25. 185,15 = 154

,
55 kNm

Design of bending reinforcement :

Assume Mra = Med

beam: Med
,
a = 68

,
7 kNm

4b = 450 Med
,

b = 120
,
86 kNm

by = 250 MEd
,
c

= 154
,
55 kNm

Med

Cyb = 437
,
78 /Po => Asrad = 0

.
9 .db · fyd

f = 16
,
67 MPa Dign 0 = 16mm

,
Dow = & mm (2 was cale-d in hws and doesn't

used to be adjusted)
db = 450- 30 -8- 8 = 404mm

As
,prov

- Arga



6- to convert into mm2

a) Asrad=4
,

78 . 103 =

434
,

65mm
2

Design 3016
Aspror = 35.8 = 603 mm2 - Sarah

b) Asrqd=12086078 . 103 =

764
,
52mm

Design 4016
Aspror = 45.8 = 804mm2 - Sarah

2) Asrad=578 . 10 =

978mm?

*

purple recalculations are due
4020 db(c) = 402mm

to change of the design to 1257

4020 later in the benignmm-A rat

-2

g Lever arm : z = db - 0
,
4x

solution

Assessment of bending reinforcement :
F = Es

Hefed = Its fyd
0

.
8x - 6. Fea = Aspror Jyb = X=or

Mrd = As,prov-fyd.z
It must satisfy the condition : Mra-Med

a) As
,prov

= 603mm2 ; Med = 68
,
7 kNm

= mm x = 43 67 =

78
,
6mm

N z = 104 - 0
,

4 . 78
,
6 = 372

,
6mm

m2. Pa · m = Nm Mrd = 603 . 100 434
,

78 . 103 · 0
,
3726 = 97

,
69kNm

m2 kPa ·

m = km 97
,
69 - 68

,
7



1257

2)As,prov
= 1286 mm2 ; Mex = 154

,
55 kNm

1257

+206 · 434
,

78 163
,
9

X = 0
,
8 . 250 · 16

,
67 =57

,
3 mm

402 163
,
9 336

,
4

z = 104- 0
,4573 = 54

,
1 mm

1257 0,3364183, 85

Mrd = 1206· 108· 434
,

78. 103.5411 = 17
,

85 kNm
183

,
85

178
,
85 - 154

.
55V

b) As prov = 804 mm2; Mex = 120
,
86 kNm

point b - F-sectiong bett = bei + by = b

bettin = 0,2b: + 0
,
1% = 0

,
2%; bo= 0

,
85%

beti bi

miba lo

bet
,
z

= 0,214-0,237 ·0
,
5 + 0

,
1. 0

,
85.5,4 = 0

,
834m - bi = 1

,
875m-

0,854 = 0
.
918-

bet = 2. 0
,
834 + 0

.
25= 1

,
918m = 4m

804 . 434
,

78

X = 0,8. 1918. 16
,
67

=

13
,
7 mm

z = 404 - 0,4 . 13
,
7 = 398

,
5mm

Mrd = 804 .100. 434
,
78. 10. 0

.
3985 = 139

,
3 kNm

139, 3 - 120
,
86

Detailing ruls
1. Relative compressive height :

= min (Ebal, = 70 ga ; aust



2.Minimal rebar area :

As
,prov

= Asmin = max (0,26.embb da ; 0
, 0013bad

3. Maximal rebar area : As
,prov

= Asmox = 0
,
04bb .c

4. Maximal axial spacing of rebars : Sa = Samax = min(2hb; 250mm)

5. Minimal clear spacing ofrebars : Sc = Samin = max (20mm; 1,20)

a) As,prov
= 603mm ?; X = 78

,
6 mm

1. Ez= 0
,
195 ; Ebal = 70034

,
78 = 0

,
617 - 0

,
45

0
.
195 < 0

.
45

fetm = 2
,
6MPa

g
Sc = n - 1

=

63mm

2
,6

2. Asmin = max (0,26 .250 . 404 · 500
,

0
,

0013 .250 .404) =

= max (136,55; 131, 3) = 136
,
55

603mm2 -136
,
55mm2

3
.

As max = 0
,
04. 250 . 404 = 4040

603 mm2 < 1040 mm2

4. Samax = min (2 . 450; 250mm) = 250 mm

# ba -2c -20 - 0
=

250 - 2.30 - 2.8-16

Sa =

n- 1 2
=

79mm

79mm < 250mm
Sa'sa

g 5. Samin = max (20mm; 1,20) = max (20mm; 19, 2mm) = 20mm

bb-ac-20s - n .d

63mm > comm

The first
group of rebows paced the check



b) As prov = 804mm2; X = 13
,
7 mm

1. E = P =

0
,
05m

0,034 < 0
.
45

2
.
804 mm2 - 136

,
55mm?

3
.

804mm2 4040mm2

250-2.30- 2.8-16

4
.

Sa = 3
=

52
,
7 mm

52
,

7 mm < 250mm

250-2 .30-2 .8 - 4 . 16

5. Sc = 3
=

36
,
7 mm

36
,
7 mm > 20mm

Second
group

of rabors pound the check Ig-589 - 0
.
45V didn't recalculate these values fornewdo because

1257 165
,
9

2) As
,prov

= 1206mm2; x = 17
,

3 mm; do = 402mm

163
,
9

1. E=2

=

04
,
3890

,
407

0
, 407

1257

2
.

#206mm2 - 136
,
55ma V

difference would be insignificant and the
gap is very big

1257
2

3.86mm < Motomm2 ~
20

250-2.30-2.

8-4mm4. Sa = 53
51

,
3

-,6 mm < 250mm W
4.20

250 -2.30-28-5646 31
,
3

5. Sc = 53
= 15

,
6mm

31
,
3

6x20mm check failed !

Ican now either increase the diameter of the bars and reduce their

number or place them in two layers.

Ihave no experience with bundles,
so Iwill choose the first option.



Ican increase the o up to 20mm without changing the 2.
So

,
newdesign : 40 20.

Iwill replace the values in the above
calculations with purple .

After changing the rebars
,
the third group passed the check~

Design of chear reinforcement :

144
,
28

5.4 - 12
la = 185

VVEd
,
I => 2 = 3

,
03m

- 185
,
15

Load-bearing capacity of stirrups:
Vid=*.As fyd
Ved = Und

m

g
And at the came time :

3
,
03

=

Ved=Hawfyd = s = Vittorify

Design shear force :

22 - 10
,5 bmp + db)

VEd
,

1
= Ved

, supa 22 = 185,15 .

3
,
03 -10,5.0

,
25+ 0

, 402)

= 152
,
95kN

Spacing of stirrups:

Haw =/ = LT =

100
,
5 mm

al = z .ctgf= 336
,
4 · 1

,
5 = 584

,
6 mm

mm2 .

Mpa-ANm 10-6 · 1p6

100
,
5. 434

,
78 - 0

,
5046

kN Howfy, if = 152
,
95. 103

=

0
.

144m = 144mm



Se = 0,756b = 0
,
75. 402 = 301

,
5 mm

S 400 mm

Si = 100mm

Design : Osu = Sum per 120mm

Now we must asses the chear resistance :

VRd
,swil

= Aswfyd =

100
,
5. 10434

,
78.100

,
5046

=

183
,
730, 12 . 103

183
,
739 -152

,

95

Checking the shear reinforcement ratio :

&sw,
min & Cswy < Dow,

max

Osw ,
min = 90 f =

0
,082-0

,
000g

The condition is : Smaxmin 10,75da; 400 mm)

Psw,
max

=

0, =06(- =06/1
0
.
5. 0

,
54 · 16

,
67

Pswimax = 434
,

78
=

0,0104

Ps=D10 =

0
,
00335

0
,

0008 < 0
,
0035< 0

,
0104

Location of support shear reinforcement - we must me stirrups with

spacing so for at least the distance at from the support.
Al = z .Ag = 336

,
4 · 1

,
5 = 504

,
6 mm - will return back to this value

Design of mid-span show reinforcement-spacing smax

0, 75db = 0
,
75. 404 = 303mm

Smax 305mm



Design : Osu = Sum per 250 mm

Psw,
min = 0

,
0008

Psw,
max = 0

,
0104

Pawz =
box = =

0
,
0016

0
,
0008 < 0

,
0016 - 0

,
0104

load-bearing capacity ofmid-span stirrups :

Vie
,
mid =

How Fyd. oh
Smaxg

Check :

seywXwX
- 185

,
15 u = VEd

, Sup2 185
,
15

sluid = z . Cpu = 398
,
5. 1

,
5= 597

,
75 mm

100
,
5. 10-6. 434

,
78.100

,
5978

Und
,
mid = 0,25. 103 =

104
,
48kN

Location of mid-span shear reinforcement :

VEb
,supz = Volmid

3
,
03 12

↓ Urd
,
mid

,
n
,

Ala,
VVEd

,
I Vid

,
mid. La 104

,
48 - 3

,
03

597
,
8 F -

-

al= 504
,

6 mm#
Sint = 1

,
71m = 1710mm

W = n +a = 1710 + 597
,
8 = 2307

,
8 mm

Spacing in the intermediate part - we will we s

alz = 372
,
6 - 1

,
5 = 558

,
9 mm
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