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(d) Free body diagrams showing internal moment as a
compression-tension force couple.
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Example 3.1

S Gl | ) adalla Ldiad Claglie

b=300mm d=450mm f =30MPa f, =400 MPa

30 cm
rda
45 cm
4 $28
AS:4><7ZT:2463mm © e o o
2463
L= =0.0182
pavallable 3()0)(450
5 =085x085 0030 600 _ s @
0.85x400 600+400
IOSIOmaX Ok
0.85x400

M. =0.0182x300x450% x0.85 x 400(1 —0.59%x0.0182 ) =299673361 =300 kN.m

0.6x30
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d gcu + Ey gcu 4 gy

YF =0=C, =T= 085f,Lcb=A7f,=p,f..bd
D) = 085ﬂ1 fcd > €y

cu y
/
€ cu =0.003 , ¢, = Y
Y2x10°
Pp = 085,81 fcd x €y ﬂ”j\> Oy = 085ﬂ1 fcd « 600
fyd gcu + gy fyd 600+ fy
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(p>pp) S oo (Sl 4y (s ladia 45 Saan s 5358 )l L (AU Hshay ji e 55l an S
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400 T T f
Beam B r ; 3
- Compression | Beam C
failure [ - Balanced failure
% 300 - Over-reinforced | =
a beam |
= |
~::, 200 l //\ ll |
[= | | .
° ‘ | | N
E0 Beam A
| - Tension failure
100

i — T- Under-reinforced beam —

A

0 0.25 0.50 0.75 1.00 1.25
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Curvature x h = ¢h (%)
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o= p,:balance, p> p,:over RC, p< p,:under RC

Wt o S L Opar = P

Nhcwisniat o= 1.4/ f (Concrete first crack)

S P <P < [Pax = P4
) S abadlas sl L= O'SIOmax
Example 3.2

hﬂj@JddeﬁGﬁu_M‘Ggﬂa\ﬁj&hﬁagdﬁthwcgu&g{gm#JQ

b=600mm D=600mm f,=21MPa f, =420 MPa
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Solution 3.2

Beam's weight =0.6x0.6x25=9 kN/m Wp = 15 kN/m w, =36.5 KN/m
Wu =125DL+1.5LL — L=

w =125(15+9)+15(36.5) =84.75 kN/m

w12

2
M, =t—sM = 84-75§<7-0 ~519.09 kN.m

d =60-6 =54 cm

My _ 519.09x10°
bd?  600x5402
85% 420
m:
85x0.6x21

1 1_\/1_2><33.33><2.97
3333 85x420

=2.97

=3333

p

J =0.009

A =600x540x0.01=3229=7p25 4_  =3436 mm>

av.

Ox21 099 6015 5 . =% 0003
85%420° 600+ 420 min ~ 420

pminSpSpb Ok

Py = 0.85x%0.85
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Example 3.3

26 KN/m sx) Jb s Vs sl 8y wy = 15KN/m  w, =26 kN/m

-'43S (s dAAS ‘J 15 kN/m 0 pa JL,' S Y VvV VvV VvV VvV Vv VvV VY VY Y
bade\Jﬁﬁw\wbﬁ&Eﬁaﬂgmya&
LS Asulana 4dlaa 10.0 m

f'c=24.5 MPa , fy=420 MPa

Solution 3.3

D - L _ 1000
16 16

Beam' s weight = 0.65 x 0.35 x2500 kg/m > = 568 kg /m ~ 6kN / m

w, =1.25(15+6)+1.5x26 = 65.25 kN/m

M _ =815.625 kN.m

=62.5~65cm ...b~h/2 ~35

o, =0.85x0.85x—00x2 600 4459
(1) 0.85x 420 600 + 420
6
M =M —bd’ = 815.625 <10 = 171123914

.6x25

0178 x .85 x 420(1 ~ 59 %0178 x -2 X420 j
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b~d/2 — 4b° =171123914 — b =349.7 mm —> . b = 400 — d =800
D =800+90~900 —> d~D-90=810 — Beam's weight =0.4x09x25=9 kNjgp cm
M, =862.5 |

M, 8625x10°
bd> 400x810°
S 0.85%420 . 90 cm

m = = —
085xf, 0.85x0.6x25

p:218£1_\/1_2x28x3.286]20.0108npb B

=3.286

&5x420
A =.0108x400x810 =3499.2mm> 4¢028+2¢26 ——
A =35200

b . =2x26+4x28+5x28+2+2%x35=376 Ok.

90 cm
P =14/420=0.003—>p . <p<p_ Ok

2 626
4 28

2 626
4 28
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(@) Loading.

(b) Moment diagram.
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Reinforcing sfeel is placed in ¥ M,

fension regions.

(d) Fost-tensioned beam. Cable
is draped fo reffect momenis
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