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55 Distribution at Ultimate Load
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In order to have the member
ductile enough steel tensile strain
should not be less than 0.005
(when the concrete strain reaches
0.003).
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Viinimum Percentage of Steel

Sometimes the applied benc
theoretically even a plane c
However, If the ultimate
than its cracking moment, t
crack occurs. '

This type of failure may occur
possibility codes ¢ 3 certain ar
be used at every se cural me
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la. Find stee ratio p = .
bd

3a. Find strain in tensile steeli.

3b. If ¢, >0.005 Sectionis ten:
If 0.002 < & < 0.005 Section



{EPsio be followed in the design of a rectangular
beam

1. Assume beam dimensions and estir
2.Compute factored load w, and i
3. Assume ¢ = 0.90 and compute p

4.Find 4s = pbd and selec
Check thesolution:

. Findpzi};a

ii. Find a

Af,
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Design a rectangular beam for a 6.5 m si
(not including the beam weight) and &
Use /. =30MPaand f, = 420 MF

Beam Dimensions:: .
Assume 2 = [/10=650C(
-.d = h-cover = 650-50
b= 05/ =325mm (Us

Self wt of the beam = bx

(usein HW . =




W, and M, : According to SBC 30.
(ACI)W, = 1.2D+1.6L=1.2(15+5.
W2 72336 X0

Assume ¢ =0.90




Checking Solution

3x(%x 282

Steel ratio p = A = —————
bd 325x 600

pmin Z[E]Z[EJ:pmm = ﬂJZ( :
Af, Vi - | 4x420 420
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4% 420 420 )

— p_. =0.0033
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= P =0.0193
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3X(%X 282j><420

4.1,
a = - ; =
0.85f.b 0.85x30x 325

va=femc=2-19812_ 110 14mn
B 085

~93.62mm

d—-c
8t =
C
600-110.14
> =———
110.14
¢, =0.0133>0.005
Section is tension controllleq._ b

— $=090  OK
| -

As steel ratio is less than max. steel
ratio. No need to check it again.
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Design a rectangular beam for a 6.

(not including the beam weight) and a |
Use f, =30 MPaand f, = 420 MPa.
Use b =430 mm A

d =610mm

Y eone = 24 kN/m’*
40 mm concrete cover and Wu = 1.4Wd
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