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e Probem1:
a)
o1 =0.80, B1=0.88
Py = 3:0%
K- =5.1 MPa
Wi = 36.5 kN/m
M; = 164.25kN.m

Three approaches To estimate h: Choose h =450 mm

b) Design the beam such that M, > Ms

clear cover= 30mm, assume cover to centroid of steel=60mm

d = 390mm

a=965mm
Use A; > 1414 mm?:

Use 3-25M bars, As = 1500mm?

Following cluases have to be Checked:

A < A, 1.51% < pyai(3.2%)
P S Ppa 1.51% < ppai(3.2%)

A5 2 As,,, 1500 > 356
(2) < (i)max 0.29<0.64
My > My My =1774KN m > My = 16425 kN -m

c) Veify other requirements in the CSA A23.3:

Minimum cover 30 mm
Minimum bar spacing, s

s =47.5mm > sy, = 35mm
Crack Control (z-factor)

z = 18515 N/mm < 25000 N/mm (for normal exposure)

Skin Reinforcement

Deflection limit

450

30

10M stirrup

3-25M



Probem 2:

a) Design critical beam section in negative bending

Wi =135 kN/m
M; = 583.2kN-m
a; = 0.79

p1 =0.87

Cover: 60mm

effective depth (d): 717.5 mm

As(required): My = M, = 583.2 kN.m
K, =2266 p=0.72%, ppa = 3.34% A, = 2583 mm?
use 6-25M bars , (As = 6x500 = 3000 mm?)
Checks:
1 As< As,,. P < Pbpal
0.84% < ppq;(3.34%)
2 A= A

Smin
Ag = Ag ., 3000 > 1265
2 (3) < Qmax
0.16<0.64
4 M,>M;
M, =681.2 kN -m > M; =583.2kN-m
5. minimum bar spacing, s
s =42mm = sy, = 35mm
6. Crack Control (z-factor)

o 7=22964——< ZSOOOL(for normal exposure)
mm mm

b) Design critical beam section in positive bending:

a1=0.79, B1=0.87, c=60 mm , Wg = 135 kN/m
My = 291.6 KN.m
As(reguired): Mf = Mr = 298.8kN.m

K, = 1.125 MPa p = 0.34%, ppe = 3.34%
use 5-20M bars , (As = 5x300 = 1500mm?)



Checks:
A< A, P < Ppa 042% < ppei(3.34%)

A= A 1400 > 1265

Smin
(g) < Gmax  0.074<0.64

M, > My M, = 3545 kN.m > M; = 291.6 kN.m
minimum bar spacing, s s = 65mm > s,,;;, = 30mm
Crack Control (z-factor)

z= 23839# < 25000 N/mm (for normal exposure)=®» OK

c) h =800 mm > 750 mm

use 4-10M on each side for skin reinforcement spacing between bars = 24& = 58.75 mm

d)
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