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Explain by deriving the @@u:&tmn how k= 0.156 in the equation M = kf., bd?
can ensure under-reinforced section for the singly reinforced beam elements

Rectangular beam 200 mm % 400 mum (see Fig. Q1) has a cover of 25mm. Diameter
of the shear links used is 6 mm. The beam is reinforced with 06 Nos. of 25mm

tore steel bars at the tension phase and no reinforcement is provided in the
mmg‘reggi@n face. fiSSU;M@ fow = 25 N/mm?, fy = 500 N/mm?,
Es = 200 kN /mm?*. Where f,,, , f, and E; have their usual meanin g

L1

i)  Considering zha?: the section is over reinforced, calculate the moment
Capaciéy of the section uamg the ﬁrfs% ﬁrimipaﬁ
iy Calculate the amount of compression reinforcement required to transform
‘%ﬁ’wa above section back to an under-reinforced section.
iiiy Calculate the new moment Capaﬂiy‘ of the doubly reinforced section
proposed in Q1. ¢} ii).
[3 Marks]

Interior beam of a reinforced concrete frame and its cross section is shown in Fig,
Q2. Take dead load of the strucmre including self weight is 25 kN/m and
imposed load is 15 kN/m. Using moment-distribution m@ﬂmfi draw bending
moment and shear force erwei@pes for the idealized continuous beam
considering all the possible load combinations at the ultimate limit state.
Consider constant Bl values along the member.
(Plot the bending moment and shear force envelops in a graph sheet provided)

[4 Marks]

Assuming that the 250 mmx500 mm section is used for the continuous beam,
determine the reinforcement steel required at the two intermediate supports.
Consider the cover to all reinforcement is 25 mm and shear links are provided
with 8 mm diameter mild steel bars. Take fi,, = 25 N/mm?, f, = 460 N/mm?
fyv =250 N/ mm?. Where f,,, , fy and f,,, have their usual meaning

[2 Marks]
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(a) Isometric view of the continuous beam

% 125 mm

500 mm

250
={ mm

(b) Cross section of the beam slab connection

Fig. 02
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