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SECTION A: AITISWER ALL QUESTIONS

Ql (a) Desrgn sifintions of limit $ate can be dividd into several categories. Name
and briefly explain the design situations that are involved in tne design of
reinforced concrete stnrctups.

(8 ma*s)

ln architectue plan of second floor of residential house is shoum in flGURE
$t Blusing an appropriate approach, produce a complete engine€rin@ffi
oftbe floorplan.

(10 marks)

Based on the engineering layout in erG), dnaw the cross section X-X and
propose the suitable size of the beams and slabs.

(7nails)

o)

(c)

SECTION B: AhISWER TIIREE (s) QIIESTIONS ONLY

Q2 A plan view ofat€frace house is shoum in FI9II ,RE 02. End be8'tr 5/A-B is initially
designed bv cols_i$ne^Tchgular rtrap"ffiGlio rnm x 650 mm and singly
reinforcentent of ZE20.Other specifications ofthe desir are given as follows:

Characteristic shength ofconcrete : C25t30
Characteristic shength of steel = 500 N/mm2
Unit weight of concrete
Nominal cover
Thickness of slab

(c)

:25 ktl/m3
:30mm
=125 mm

(a)

(b)

Detennine the moment rcsistance of section for end beam 5/A-8.
(6 mad<s)

If the actual variable md permanent actions are 3.0 kl.I/m2 and r.5 rtt/m2
Gxcluding selfweigbe rcspoctively, classiff th. tn oi n"r,,*r frilure thatmayhappen on the beam.

(12 mar*s)

Evalylte the rquired reinforcement arrea and compare the serviceability
condition with the initial desip.

( 7 ma*s)

CONFII}ENTIAL



CONF'II}ENTIAL
BFC 32102

Q3 gggBE-{E shows the first floor plan of residential building with 50 years design
life and XCI exposure class. All beams are zubjected to 20ltl/m of characteristic
permanat action (excluding beam selfin'eigbt) and 10lS{/m of characteristic variable
action. A 3 m b,richrall is located at all b€ams with 2.6 tt'I/m2 weigbl The beam has
width, b* of l50mm and overall depttr h, of 500mm. Thickness of all slabs, hs is
l50mm. The ctraracteristic sfength of concrete and steel ue 25 N/mm2 and 500
N/mm2, respectively

(a)

(b)

Analyze shear force and beirding moment diagram for beam B/l-S.
(5 marks)

Design a flexural reinforcement at critical span for the beam. sketch the
detailing at cross section of the beam. Assume bar reinforcement il-"ioo = 12
ma {""-"*";*:10 mm (if required) and 4*: 8mm. Take nominal concrete
cover as 30 mm.

(15 ma*s)

Veriff cracking for the beams.

(5 ma*s)

(c)

a4 The beam sholvl in $GQB$ Oa supports a permanent action of 20lJrl/m (excluding
belm selfireighQ and variable action of 15 kll/m. The beam has a qoss section of
400mm x 275nm and it is singly reinforced with provided bar of 6H16. Other
specifications are as follows:

Unit weight of concrete = 25 klllm3
Characteristic strength of concrete = 30 N/mm2
Characteristic seength of steel = 500 N/mm2
Nominal cover =25 mm
Thickness of slab = 200 mmLinkdiameter =8mm

(a) verify the provided flexural reinforcement for the beam.
(10 marks)

O) Desrgn shear reinforcement ofthe beam.

(9 marks)

(c ) Determine the deflection criteria of the b€am.

(6 marks)
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a5 FIGIIRE ()5 shows the layout plan for the part of the ttird floor of library building.
The concrete for slabs and beems are poured together and the fickness of the slab is
150 mm. The permanent and variable actions for slab are as follows:

Ceiling and tile finishes = 1.75 k}{/m2
Variable action = 3.0 n{/m2
Characteristic strsngth ofconcrete;ft = 25 N/mm2
Characteristic $neogth of steel,/rp = 5fi) N/mm2
Concrete cover = 25 mm

(a) Det€rmine the positive and negative moments for slab B-Cn4.
(5 ma*s)

O) Design the flexural reinforcernent required at mid span by assuming that the
bar size is 10mm. Determine the minimum and maximum reinforce,ment area.

(12 muks)

(c) Chockthe defloction forthe slabpnel.
(8na*s)

-EIYn Or QIIESTTON$
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FORI}IUI,A

Md":W

A _M +O.lf"rb*dl0.39 -hrl
r-a- 

-" o.g7 fr*(d -0.5hf)

ifM

ifM

/ _0.2f*b.d +0.567{nhr(br-b)+ 
A_,

ifM

A't

M-M* ifM

Vo,

Y.

0.97 fr*(d - d)

= [0. l2k(100 prf")u' lb d

= [0.035ko'f*u'lb*d

o.g7 fy*
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SEMESTER / SESSION : SEM II / 20l5nfi6 PROGRAMME : BFF
COURSE : REINFORCED CONCREIE DESIGN I COLTRSE CODE : BFC32I02

Table 1: Minimum dimensions and aris distances for simply supported beams mrde
with reinforced and prestressed concrete (Source: BS EN 1992 -1-2)

Standard
fire

resistance

Minimum dimensions (mm)

Possible combinations of a and b*nwhere a
is the average aris distance and b*-is the

width of beam

Web thickness Dw

Class
WA

Class
WB

Class
WC

I 2 3 4 5 6 7 I
R30

R60

R90

R 120

R r80

R 240

b^;n:80
a-25

b^ir:120
a-40

b^ir: 150

a-55
b*n:2A0
a-65

b^rn:240
a-80

b^if 28A

a-90

na
2A

160

35

200

45

24A

60

300

70

350

80

160

15*

200

30

300

4A

300

55

400

65

500

75

2AA

l5*

300

25

400

35

500

50

600

60

700

70

80

100

il0

130

150

170

80

80

100

t20

150

na

80

100

100

t20

140

160

o6 * a + lOmm (see note below)

For prestressed bams the increase of anis distance according to 5.2(5) should be noted.

as isthe a:ris distance to the side of beam for the corner bars (or tendon or wire) of beams
with only one layer of reinforcement. For values of b^-greats than that given in
Column 4 no increase of aa is required.

+ Normally the cover required by EN 1992-l-l will control.
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SEMESTER/SESSION :SEMtr/20lsnorc PROGRAMME :BFF
COLIRSE : REINFORCED CONCRETE DESIGN I COURSE CODE : BFC32I02

TeHe 2: Mininum dimensions and rris distanccs for reinforcrcd rnd prestrcssed
concnote simfly supportcd onewry end two-way sotial slrbs (Source: BS EN 1992 -1-2)

(1) Table 5.8 provides minimum values ofa:<is distmce to the soffit of simply zupported
slabs for standard fire resistance of R 30 and to R 40,

(2) In two-way spanning slabg a denotes the aris distance of the reinforcement in the
lower layer.

Standard fire
resistance

Minimum dimensions (rnm)

slab thickness /r"
(mm)

orisdistance a

one way two way:

UL< I,5 1,5 <fl,<z
I 2 3 4 5

REI 30

REI 60

REI 90

REI NA

REI 180

REI 240

60

80

r00

na
150

175

l0*
20

30

40

55

65

l0*
l0*
l5*

2A

30

40

l0*
l5*

2A

25

40

50

l'and b are the spans of a two-way slab (two directions at right angles) vfiere I is the longer
span.

For preshessed slabs the increase of anis distance according to 5.2(5) should be noted.

The axis distance a in Column 4 and 5 for two-way slabs relate to slabs supported at all four
edges. Otherwise, they should be treated as one-way spanning slab.

* Normally the cover required by EN lgg2-l-l will conhol.
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FINAL EXAMINATION

SEMESISR/SESSION : SEMtr/201512Ot6 PROGRAMME : BFFcouRsE : REINFoRCED CONCRETE DESIGN I coLrRsE coDE :8FC32102

Tabb 3: Design ultimate bending moments end shear forces
(Source: B.S 8110 -I: 1997)

Table 4: IJltimate bending moment and shear fore in oneway sponning slabs
(Source: BS EII0 -I: 1997)

Near middle
of end span

At middle of
interior spans

NOTE: / is the effective span;
Fis the total design ulrimate load (l.35cr + t.5 e*)

No redistribution ofthe moment calculated from this table should be made.

End support/slab connection

Near
middte of
end span

Near
middle of
end span

0.096F/

NOTE: / is the effective span;
F is the total desrgn ultimate road (l.35Gp + I .5 ei)
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FINAL EXAMINAIION

SEMESTER / SESSION : SEM II / 20l5nUG PROGRAMME : BFF
COURSE : REINFORCED CONCRETE DESIGN I COLIRSE CODE : BFC32I02

Tebb 5: Shar fore coefficient for uniformly baded rectrngulrr prnc|s supported on
four sidcs with provision for torsion rt corners
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Tabb 6: Bending momcnt coefficient for rectengulrr peneb supported on four sides
with provision for torsion et corners
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