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Data:-
» Ground floor height =45 m a ) gl )
» Typical floor height =3.0 m JJSaadl el gl
* Exterior wall thickness =25cm L Al il sall clan
» Interior wall thickness  =12cm alalall i gall wla
»  Wall intensity =1500Kg/m’ L gl ddS
» Flooring =150 Kg/m’ A 548 clokadl 55,
« Wall cover intensity =40 Kg/m¥side Lol sabn ()
*  Weight of handrail =150 Kg/m (G sSh ) mhadl [ gu 53y
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A0l 5 dpad ) o aSH QU anaad (0
1) Draw a structural plan showing the system of main and secondary beams,
Aa el il peSh Je Jaa¥l a5 psaai (¥
2) Sketch the load distribution on the proposed structural plan.
ol Jeal o 3all Jleal (ga ol gur i 30 o A8ISAD Jaa) s (¥

.B1,2,3,4and 5 sl e S5 D

3) Calculate the equivalent loads for bending moments and for shearing
forces acting on beams B1, B2, B3, B4 and BS5.
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Solution: - St

Slab load:- AN Jlasf

Assume slab thickness = 10 cm. {minimum thickness of slabs will be given later in the
design of R.C. solid slabs ) .
LS N tlasd V1 aall ga g pud v = Al il AN elaws of i

s = v, x ts + flooring il Jal Cro Culill Jaall
g  =25x0.1+0.15=04vm’
Ps = Live Load = 0.2t/m2 for rooms (For Residential Buildings)
uaill Jal e @ et Jeal
ps  =0.3t/m’ for balconies (Code for loads ......, table (4-1)
Wall load. - L gafl Haaf

Ew= Yw X tw + wall cover intensity Jailall Culil Jaall
g« =15x%0.12+ 0.08 = 0.26t/m’ (for interior walls) Aglalall by gall

go  =1.5x0.25+0.08 = 0.46t/m” (for exterior walls) Ao il dadl gall

4o b Bann LS 5l o UL Jlaal a5 A gle oo (V£ ) 08, SN -
Beam B1: Along Axis (5) Between (C.D)-Fig (15): -

gLkl Lia e (im fils Cyn B1 o aSl fasld JlaaSl 53 3a) ol 3305 msy

gl ) = Lailall 13a g lis § of aglnall (e g adind 530 Jaitall ym je=a sl

i 3aS) Bac 4ia lay el

Assume the width of the beam = the thickness of the wall
b=12cm

450
pan =i=45cm

10
. hyan = Floor Height - Beam Thickness =3.00 - 0.45=2.55m

, The thickness t=

Yo
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Slab load:- (Yo JS2)BloyaSh o Ak Jaa
gs = 0.4t/m’, ps = 0.2¢/m?

L2x = 4.5/4 =1.125 Ual 03] AR A

Using Table (1 ):
Sa;=0.736, B, = 0.555

Wall load:- (Y2 JS2) BloyeSh e hilad Jaa
gw = 0.26t/m’
b2 = (2x2.5::tan 0) "
Using Table (1)

o2 =0.857,B,=0.673 Fig (3)

Load on beam:-
£b = (. W. + Slab load + Wall load
Eb =(Yexbxty) +2 (g x X xa)) +(gwXhwx2)
gy =(2.5%0.12x0.45)+2(0.4x2x0.736)+(0.26x2.55x0.857)= 1.88t/m
Po = Slab load
Po =2(psxXx )
P =2(0.2x2x0.736) = 0.59 t/m

8sh = (0.W, + Slab load + Wall load

g = (eXxbxty) +2(gxXxPy)+ (gwx hyx p2)

Zan = (2.5x0.12x0.45)+2(0.4x2x0.555)+(0.26x2.55x0.673)=1.47t/m
Psh = Slab load

Psh =2{ps XX x P1)

Psh =2(02x2x0.555)=0.44 t/m

Loads on beam Bl will be as Shown in Fig ( 15).
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Beam B2: Along Axis (3) Between (C.D)-Fig(16) : -
Assume the width of the beam b= 12cm

span _ 430 _ 40cm
12 12

L. hw.“ =3.,00 - 0.40 = 2.60m

, the thickness t=

Slab load:-
gs = 0.4t/m’, ps = 0.2t/m’
L2x=45/4=1.125
Using Table (1))
~.ay=0.736, B =0.555
Wall load:-
gw = 0.26t/m’
x=26xtan30=1.5m

45
Li2x=22_=15
T x1s)

Using Table (1)
a2 =0.853, B, = 0.667

Load on beam:-
gb = 0.W. + Slab load + Wall load
a) Beam
Bb =(YeXxbxty) +2 (g x X x ;) + (gw x by x a2)
g =(2.5x0.12x0.4)+2(0.4x2x0.736)H0.26x2.60x0.853)= 1.87t/m
Po =Slabload =2 (p; x X x a))
Pe: =2(02x2x0.736) =0.59 t/m

gm = (2.5x0.12x0.4)+2(0.4x2x0.555)H0.26x2.55x0.667)=1.46t/m
pm1 =2(02x2x0.555)=0.44 t/m
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b) Cantile}rer Part
Eb2 = (0.W. + Slab foad + Handrail load
£b2 = (2.5x0.12x0.4)+(0.0)+(0.15)=0.27t/m

Pz = ps =(0.0)
gy = (2.5%0.12x0.4)+0.0)+(0.15)=0.27t/m

The concentrated load from the balcony (Beam B6):-
Assume the width of the beamm b= 12cm

span _ 800
12 12

, the thickness t= = 80cm

Slab load:-

gs = 0.4t/m?, ps = 0.3t/m?

L/2x = 8.0/2 = 4>2.0 (one way slab) coy=10,B =10
Wall load:-

gw = weight of the handrail = 0.15t/m

Load on beam:-
Zsh = (2.5x0.12x0.8)+(0.4x1.0x1.0)+0.15)=0.79t/m
Psh =(030x1.0x 1.0) =0.3t/m
G =0.79 x 8.0/2 = 3.16ton
p =0.30 x 8.0/2 = 1.20ton

Loads on beam B2 will be as Shown in Fig (16 ) ; -

Beam B3: Along Axis (C) Between (2.8 - Fig( 17 ) : -

b=12cm
t= ‘Wﬂ:@:wcm
12 12

" Nyan=3.00 - 0.40 = 2.60m
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Beam B2 - slab Load
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. 045 \m
- (weight of handrail)
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Beam B2 - wall Load

Puy= 0.59 t\mi 2 - 13-21?5 ft
I O O o
gpr 1.87 t\m g, 0.27/t\m>
| 1 I ¢ Tt 1 P T 7T 71
AN FaN
—- 450 @ 200 _
Load for Bending
~ P - 120¢
Par= 0.4 thmi G -316 ¢
I O O
g = 146 t\m g = 0.27/t\m"
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g = 0.40 \m> P, - 0.20 t\ni

0.75' 0.75
F r
' : N " N Y
1.66' \K - N . N r \k y 1.
T L © N : \KK / : N |V :
: \V/ : |/ : Vo -
. 3.33 : 3.80 ; 4,00 : 3,80
Beam B3 - slab Load
gw- 0.26 t\m’
. G
247
Beam B3 - Wall Load
P,,~ 0.38 t\e" P~ 0.42 t\od P - 0.42 t\m- P~ 0.42 t\mt

Epr 1.40 t\m> g, 1.50 m™ g 1.50 ™ g 1.50 t\m™
IlllIIIIIIIIIII!IlllllﬂlllIlIIIIIIIIIIIIIIIlllkllllllllllIlIIIIIIIIIIILIIIIIIIIIIIII“IIIIIIIIL

. 333 f 380 . 400 . 3.80

Load for Bending

P,p 033 t\or B,- 035t\ni  B- 0.35\n® B - 0.35 t\ni
T T T T

gar 1.16 thim> gur 1.240\m> g,r 1.240m" gyr 1.240\m"
JIIIlllIIIIllIlIIIIIIEIIIIIIIIIIIIIlllllIIIIILI!IIIl!llIlIIIIIIIIIlIIILIIIIIIIIIIIIIIIIIIIIIIIL

333 3 3.80 f 400 .. 380  _.
Load for Shear
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Slab load:-
gs = 0.4/m’, ps = 0.2t/m’
For triangular load (L/2x = 1.0) a,=2/3, p;=0.5

For rectangular load ar=1.0, B>=1.0
Wall load:-
gw = 0.26t/m’
/25 = —1167
(2x2.6xtan30°)
Using Table (1)
~a3=0.754, B;=0.573
4.0

/2x = =1.330
b/ 2% = o 6xtan30°)
Using Table (1)

.0 =0.810, Be.=0.620

Load on beam:-
a) First Span (L=3.50m):-
4 =(.W., + Slab load + Wall load
b =(YeXbxtp) +Z(gx X x )+ (gwx hy X )
g = (2.5x0.12x0.40)H0.4x0.75x1.0+0.4x1.75x2/3)+(0.26x2.6x0.754)
= 1.40t/m
Po = Slab load
P =X(psxXxa)
Poi = (0.2x0.75x1.0+0.2x1.75x2/3) =0.38t/m

L2 =(.W. + Slab load + Wall load

8sh = (Y xbxty) +Z (g x X xP)+(gwXhwx B)

a1 = (2.5x0.12x0.40)+0.4x0.75+0.4x1.75%0.5)+(0.26x2.6x0.573)
= 1.16t/m

Psh = Slab load

Psh =E(pxXxpB) _

Pt = (0.2x0.75+0.2x1.75x0.5) =0.33 /m

Yy



b) Second, Third & Fourth Spans (1.=4.0m):
gz = (2.5%0.12x0.40)+(0.4x0.75+0.4x2.0x2/3)+(0.26x2.6x0.810)

= 1.50t/m

Pz = (0.2x0.75+0.2x2.0x2/3) =0.42t/m

g2 = (2.5x0.12x0.40)+(0.4x0.75+0.4x2.0%0.5)+(0.26x2.6x0.62)
= 1.24t/m

Pz = (0.2x0.75+0.2x2.0x0.5) =0.35t/m

Loads on beam B3 will be as Shown in Fig (17 ) :-

Beam B4: Along Axis (8) Between (A.D) Fig (18 ) :-
Assume the width of the beam = the thickness of the wall
b=25cm

span _ _@
12

5. huan = 3.00 - 0.40 =2.60m

, the thickness t= =40cm

Slab load:-
gs = 0.4t/n’, ps = 0.2¢/m’
L/2x =4.5/(2x1.75) = 1.286
Using Table (1))
oy =080, B =0.61
Wall load:-
gw = 1.5 0.5 + 0.08= 0.46t/m’

Li2x= 4.5 =15
(2x2.60x tan30°)

o =0.853, B, =0.667
For intermediate bay hw = 0.75 tan 60 = 1.30m
oy =2/3, B3 = 0.50 (For triangular load)

Load on beam:-

Eb =(.W, + Slab load + Wall load
gor =(yexbxty) +(gxXxa)+(gwxhyxay)
£b1 = (2.5x0.25x0.40)+(0.4x2x1.75x0.80)+(0.46x2.60x0.853)= 1.83 t/m

Yt



Pb = Slab load

Pb1 =(ps x X x 01) = (0.2 x 1.75 x 0.80) = 0.28t/m
2sh = (.W. + Slab load + Wall load
gshi = (Yexbxtp) + (g x X xB1) + (8w x hu x B2)

g = (2.5x0.25x0.40)+(0.4x1.75x0.61)+0.46x2.6x0.667)=1.47t/m
Psh = Slab load

Pt =(EsxXxP1)=(02x1.75x0.61)=0.21t/m

ge = (Ycxbxtp)+ (8w X hyxas)

gz  =(2.5x0.25x0.40)+(0.0)+(0.46x1.300x2/3)=0.65t/m

P2 = Ppaz=(0.0)

ghe = (2.5x%0.25x0.40)+(0.0)+(0.46x1.30x0.5) = 0.55 t/m

Loads on beam B4 will be as Show In Fig ( 18 ) :-

Beam B5: Along Axis (2) Between (B.D) Fig ( 19) :-
Assume the width of the beam = the thickness of the wall
b=12cm

splan = @ =40cm
12 12

2. hyan = 3.00-0.40 =2.60m
Slab load:-
gs = 0.4t/m’, ps = 0.2t/m’
L/2x = 4.5/(4) =1.125
Using Table (1))
soy =0.736, B =0.555
Wall load:-
gw = 0.26t/m’
For first bay hw = 0.75 tan 60 = 1.30m
sop =2/3,B2,=0.50
(For triangular load)
For second bay x = 2.6 tan 30 = 1.5m
L/2x=1.5
Using Table (1)
sz = 0.853, B; = 0.667

, the thickness t=

Yo




Load on beam:
b

Ebi

Ebt

Eshl

Eshi

b2

Bu2

Po2

Bsh2

Esh2

Psh2

=(Yxbxty)+ (g xXxPBitgx

= Q.W. + Slab load + Wall load

o Y+ (gwx by x @)
span

= (2.5x0.12x0.40)¥+0.4 x (0.5x1.5x1.5)/1.5+0.26x1.30x2/3)
= 0.645¢/m

=(Yexbxtp) +(gsxXx

=(ycxbxt|,)+(g,xXx:rea

) + (8w X hy X B2)
pan

= (2.5%0.12x0.40)+0.4 x (0.5x1.5x1.5)/1.5+H0.26x1.30x0.5)
=0.5%t/m
= pan = 0.2 x (0.5 x 1.5 x 1.5)/1.5 = 0.15¢/m

area

=Y. Xbxt) + (@B XX xa+gXx )+ (8w X hy x a3)

span
= (2.5x0.12x0.40)H0.4x2x0.736-+0.4({2+6}x2/2-1.5%/2) /4.5 +
(0.26x2.6x0.853)=1.90t/m
= (0.2x2x0.736+0.2({2+6}x2/2-1.5%/2)/4.5=0.6t/m

area

) + (8w X hy x B3)
span

= (2.5x0.12x0.40)-H0.4x2x0.555+0.4({2+6}x2/2-1.5%/2) /4.5 +
(0.26x2.6x0.0.667)=1.63t/m
= (0.2x2x0.555+0.2( {2+6}x2/2-1.5%/2)/4.5=0.53t/m

Loads on beam BS5 will be as Shown in Fig ( 19) :-
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B 1830 g - 0.65 0\ gy 1.83 A\m>
T TP T T ITE)

; ii L& - :
Load for Bending
P,r 0.21 t\nd P, r 0.21 o\
MO T T N ARIRRSEINRRERRANRIRASANE
gur 1.470\m™ g4~ 0.55 t\nd g,.r 1.47t0\m>
- 4.50 :.J.m_z 4,50
Load for Shear
(W) J5%
B4 5, 5 oo Jlas Yl




<150, 450 _

Beam B5 - slab LLoad

} 2.60
P |
S A
1507 00 450 0
Beam B5 - Wall Load
Pbl' 0.15 t\ni" sz.. 0.60 t\ni-
[T OO T
gpi= 0.645 t\m gy 1.90 t\m™

150, 4.50_ _

Load for Bending

Pr 0.15t\ni P, 0.53 \m>
(T

gar 0.690 t\m gu5 1.630\m>

Load for Shear

(w) JS%
B5s,«Sl ple JLax ¥
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