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component Designed by : Page
NO:
Checked by :
Re Calculations output

Table (5.3)
in masonry
design

BS5628
Table 2(a)

BS5628
Table 4(a)
&4(b)

Design of wall

1- Determine dimension brickwork:
B =90.2 mm
D =47.8 mm
L =186.4 mm
2- Determine type mix use in mortar:
[cement : sand ]1 : 4
Mean compressive strength at 28 day = (N/mm?)
(site tests) = 2.5
3- Compressive strenght of unit (N/mm?)
(fk) = 1.83 N/mm®
4- Partial factors of safety on materials

(ym) for compression = 3.5
5- Density of brick = 11.268 KN/m’
6- Depth which we use in mortar = (1-1.3) cm

Check of slenderness ratio:

hef (ef fective height)
SR = , ;
tef (effective thickness)

2.68
= = 14.38< 27 -~ ok
0.1864
. fKcharacteristconpressivestrength
De51gnstrength: ym(partiabaftyactorf ormaterial }
1.83
= ¥ = 0.523 N/H‘ll’n2
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component Designed by :

Checked by :

Page NO

Re Calculations

output

Stage 1 calculate Design load on wall ny:

-The loading may be assumed as Characterstic dead loads
Roof = 3.48 KN/m’

Dead Load:-

— Beam sel fwei ght =24+ 0.2+ 0.2 =096 KN /m
Bs639
part Characteristic super imposed loads = 1.5 KN/m’

Area of shape 1:

=2 G x 1.5 % 1.5) + (1.5 % 1) = 3.75m?
Area of shape 2:

- G* 2% 1.5 * 1.5) +(1.5%1) = 3.75m?

Loads on shape 1 to the wall:

3.75%348 = =2 = 8.7+ 0.96 = 9.66KN /m

Loads on shape 2 to the wall:

13.05

3.75%3.48 = < = 8.7 KN /m

>D.L =9.66+8.7=18.36 kN/m —Eq. 1
Life load: L.L
Loads on shape 1 to the wall:

5.625

3.75¥1.5=——=3.75KN /m

1.5

Loads on shape 2 to the wall:

3.75% 1.5 =>22=375KN /m

YLL=3.75+3.75="7.5KN /m— Eq.2
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component Designed by : Page NO
Checked by :
Re Calculations output
Wall own weight:

Table 5.13
masonry

—Eq3

Assume density of plaster = 21 KN/m’

12mm plaster both sides =2 * 0.012 * 21 * 2.85 = 1.552 KN/m
186.4mm brickwall = 0.1864 * 11.268 * 2.85 = 6.196 KN/m

Y. =1.486+6.196 = 7.682 KN /m

GK =7.682+ 18.36 = 26.042 KN /m

Design load on wall n,,:

n, = (1.4 *26.042) + (1.6 * 7.5) = 48.459 KN/m - Eq3

stage 2 calculate design strength of wall

B.tfk
ym

Desi gnstrengh=
Determine capacity reduction factor effective height , hef = 2650mm

B = 0.846

Calculate characteristic strength fk

nw 48.459
fl="7 =

_ 48459 5
Bt 0.846%186.4 0.307 N/mm
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component Designed by : Page
NO:
Checked by :
Re Calculations output

Design of ground storey
Assume width of wall = 286.6 mm

Check of slenderness ratio:

2.65
0.2866

SR = =9.25<27 ok

Stage 1 calculate design load on wall ny:

The loading may be assumed as:Charactersistic dead loads
Floor = 4.64 KN/m®

Dead Load:-

— Beam sel fuei ght =24 0.2 x 0.3 = 1.44 KN/m
Characteristic super — imposed loads = 1.5 KN/m2

Loads on shape 1 to the wall:

3.75 464 = = = 11.6 + 1.44 = 13.04 KN/m

Loads on shape 2 to the wall:

17.4

3.75 % 4.64 = T = 11.6 KN/m

>D.L=13.04+11.6 =2 464 KN/m — Eq 4
Life load: L.L

Loads on shape 1 to the wall

3.75%15 =222 = 3.75KN /m

Loads on shape 2 to the wall

3.75%15 =222 =375KN /m

YLL=3.75+3.75="7.5KN /m - Eq5

44




Component

Designed by :

Checked by :

Page NO:

Re

Calculations

output

Table 2.2 Bs
8110 part I

—Eq7

Design of beam
Calculate design load on beam:
Assume beam width = 186.4 mm
Assume beam depth = 200 mm
-Design load on wall (ny)
n,, = 48.459 N/mm
- Design load on wall + Floor
n, = (1.4 *24.64) + (1.6 * 7.5) = 46.50 N/mm
Y. =4845+ 46,50 = 9495N/mm - Eq8

9495 5
m = 0.510 N/mm
Calculate Design strength of Beam:
ym=1.5
fcu 25 . 5
y_m =15 = 16.667 N/mm* > 0.510 N/mm* -

ok
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Component

Designed by :

Checked by :

Page NO:

Re

Calculations

output

Design of grade beam
Assume width grade beam = 573.2 mm

Calculate design load on grade beam:

grade beam self weight = 0.4 * 0.5732 * 24 =5.503 * 1.4 =7.704 N/mm

n,, = 109.985 N/mm

Y, =109985+ 7.704 =117.689 N/mm = Eq 10

117.689
573.2

Calculate design strength of grade beam:

= 0.205 N/mm?

ym=1.5

fcu
— 16.667 N/mm? > 0.205 N/mm? ..

ok

46




component

Designed by :

Checked by :

Page NO:

Re

Calculations

output

—Eq 8

Design of step

Calculate design load on step:
- Assume width of step 286.6 mm
- Assume depth of step = 200 mm
n, = 94.95 N/mm
Weight of the wall over the step :

= hight * thickness * Density of brick
=0.25*0.2866 * 11.268 = 0.807 *1.4 = 1.13N/mm

-Step self weight = 0.2 * 24 * 0.2866 = 1.376 * 1.4 = 1.926 N/mm
>=94.95+1.13+1.92 6=98N/mn - Eq9

9EKN/m

ol?  98x1.52

-Maximum Bending Moment = ' = 27.56 KN.m

-Reaction = 73.5 KN
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Component Designed by : Page NO:
Checked by :
Re Calculations output
-length of step inter in the wall:
fk *t* L =Reaction
0.523 *286.6 * L ="73500 N
L =490.354 mm
-Required Length:
1.5L=1.5*490.354 mm
=735.53 mm = 750 mm
- The load on the length 750 mm
Design load = 98
n, =98 *0.75="73.5 KN
The load on the Length 750 mm + Reaction
Y =(73.5+73.5) 103 = 147000N
Check of step strength:
750 * 286.6 * 0.523 = 112418.58 N < 147000 N ~ ok
—d=h-c-%2=200-25-6=169mm
—k = bdiv;cu = 282'75?;2;5 = 0.135< 0.156 - singly Reinforecd
—z=d [0.5 + \/@] = 0.82d < 0.95d
~z=0.82+169=138.158mm
—As = 0.915wfyz - 0.95247}.6506**11:;158 = 456mm” l5J:|e12
RA =73.5 KN (ASprov
Sy =L =5 g 597 Nfmm® < 0.8,/Feu = 0.8%V25 = 4 N/mm? seomm?
bd  286.6%169

OK
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component Designed by : Page NO:
Checked by :
Re Calculations output
1 1
S v.= 0.79 [100Asprov]3 [@ )
1.25 bvd d
100As provide — 100*%566 —1.169 < 3 -~ ok
bvd 286.6%169
1 1
[ﬂ +_ [ﬂ]‘* —124>1 -~ ok
d 169
0.79 1 2
Vc = Tl (1.169)3 * 1.24 = 0.831 N/mm
(vce+ 0.4) < v < 0.8Vfcu
1.23<1.517<4 ~ ok
Asv (v—vc)bv
_ —_— =
Sv 0.95fyv
Asv _ (1.517-0.831)%286.6
sv 0.95%250 Provide
H8
(E2)2 0.84 links@100
sv mmc/C

S,=119.68 mm
Maximum spacing between bars:
Sv=0.75d
Sv = 0.75%169 = 126.75mm’

Use s, = 100 mm
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component

Designed by :

Checked by :

Page NO:

Re

Calculations

output

Table 3.9

Table 3.10

—Eq 10

Check For Deflection :-
(L/d)act = (L/d)jimit

> (Lid)acr = == = 8.876

— (L/d)gasic = 20

(47719

M
120(0.9+m)

b fs = 2fy 2259 = 2, 460 % =22 = 247.067N/mm?
3 Y Asprov 3 566

my = 0.55 + [477-247.067]
120[0.9+3.367]

— (L/d)jimic = 0.998%20 = 19.96
8.876<19.96 ok

=0.998< 2 ok

Design of strip foundation
Calculate design load on strip foundations
Assume width of foundation = 573.2 mm

The load on foundation = 127.159 N/mm

_ 117.689
573.2

= 0.205 N/mm® < 0.523 N/mm? .. ok

Ny
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Component Designed by : Page NO:
Checked by :
Re Calculations output
Design of floor slap
Panel ©:-
Direction (x-x):-
n = 8.896 KN/m’
Eq 14 Bs8110 | my, = B, w.L.
Table 3.14 - -ve f,,, = 0. 044
—ve B, =0. 035
-ve m = 0.044*8.896*3% = 3.52 KN.m
+ve m = 0.035%8.896*3> = 2.80 KN.m
Design for (-ve m =3.52 KN.m) :
— d =h-c-0/2 (Assume @ = 10 mm)
=150-25-5 =120 mm
% 3
=320 0.009 < 0.156  >>>>> single
120425
— 7/d = 0.5+ /0.25 — 222099 >>>>Not Ok
use z/d = 0.95
—z=0.95%120 =114 mm
* 6
= 3.52%10 — 71 mm’
095%460%114
N As = 0.13x1000%150 — 195 mmz
100
Use 010
@300 c/c
use A min = 195 mm? >> Ay =
Table A(3) 262 mm’

Spacing =300mm
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component Designed by : Page NO:
Checked by :
Re Calculations output
Design for (+ve m =2.80 KN.m) :
— d =h-c-0/2 (Assume @ = 10 mm)
=150-25-5=120 mm
% 3
—K=2221 — 0,007 <0.156  >>>>> single
1204%25
— 7/d = 0.5+ /0.25 —22=0.99 >>>>Not Ok
use z/d = 0.95
—z=0.95%*120 =114 mm
* 6
= 2.80%10° 57 mm?
095%x460%114
AL - 0.13+1000+150 _ 1os 2
100
Use @10
300 c/c
use Ag min = 195 mm’ ?; Ay =
262 mm’

Table 3.9
Bs8110

spacing=300 mm
Check For Deflection :-
(L/d)act < (L/d)timit

> (Lid)acr =222 =25

— (L/d)Basic = 26

_ 2%460x57

—f,= = 66.7 N/mm?>
34262

S
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component Designed by : Page NO:
Checked by :
Re Calculations output
Table3.10 | _, . — (0 55+ ——27%7 ___3759 >>> Not OK
Bs8110 120(0.940.007%25)
use mg = 2
— (L/d)limit = 2*26 =52
25<52
Check For shear :-
V< V¢
_ Vsx
V= b.d
Eq20Bs8110 | = Vg =Pyx.n.Ly
Table 3.15 W B =04
Bs8110 vE

Vsx = 0. 4*8. 896*3 = 10. 68 KN

_10.68+103
103%120

= 0.089 N/mm>

0.79 100A4sp.1/3 A400.1/4 feuy1/3
¢ 1.25( b.d ) (d) (25)

10045,  100%262
H —
b.d 1000%120

=022<3 >>>>>(0K

- (@)1/4 _ (ﬂ)m =135>0.67 >>>>> 0K
d 120
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Component Designed by : Page NO:
Checked by :
Re Calculations output
N (};(:_;L)I/S _ (g)m =1
Ve=222%((0.22)° * (1.35) * 1) = 0.52 N/mm’
0.089 < 0.52 -~ OK

Eq 15 Bs8110

Table 3.14
Bs8110

Direction (y-y):-
n = 8.896 KN/m’
mg, = Bsy.W.Ly2
— -ve fs, = 0. 032
—tve P, =0. 024
-ve m = 0.032*8.896*3% = 2.56 KN.m
+ve m = 0.024*8.896*3* = 1.92 KN.m
Design for (-ve m =2.56 KN.m) :
— d =h-c-0/2 (Assume @ = 10 mm)
=150-25-5 = 120 mm

2.56%103

— K=——=0.007<0.156  >>>>>single
1202%25

— 7/d=0.5+ /0.25 - % =0.99 >>>>Not Ok

use z/d = 0.95
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Component Designed by : Page NO:
Checked by :
Re Calculations output
—z=0.95%120 =114 mm
* 6
A= 256+10°  _ g5 0
095%460%114
AL = 0.13+1000%150 _ 195 mm’
100
use Agmin = 195 mm’ Use @10
@300 c/c
spacing= 300mm >>
i = . Asprov =
Design for (+ve m =1.92 KN.m) : 262 mm?
— d =h-c-0/2 (Assume @ = 10 mm)
=150-25-5=120 mm
% 3
—K==222 0,005 <0.156  >>>>> single
120225
— 7/d = 0.5+ /0.25 ~22=0.99 >>>>Not Ok
use z/d = 0.95
—z=0.95%120 =114 mm
1.92%10° 2
— A,=————=39mm
095%460%114
AL = 013+1000+150 _ 45 2
100
use Ag min = 195 mm’
Use @10
spacing =300 mm @300 c/c
>>
Asprov =
262 mm?2
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component Designed by : Page NO:
Checked by :
Re Calculations output
Check For shear :-
V< V¢

Eq 19 Bs8110

Table 3.05
Bs&8110

Table 3.8
Bs&110

— Vg =Byy.n.Ly
L By =0.33
Vsy = 0. 33*%8. 896*3 = 8. 81 KN

_8.81x103
103%120

=0.073 N/mm>

_0.79 10045p.1/3 ,400.1/4 ,feu1/3
(—Sp) )" G

" 125 25

1004
N sp _ 100%262

= =0.22<3 >>>>> 0K
b.d 1000%120

— (ﬂ)l/4 (400)1/4 1.35>0.67 >>>>>0K
d 120

feun1/5 13 _
— = &)=

V=222 %((0.22)"7 * (1.35) * 1) = 0.52 N/mm’
0.089 < 0.52
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Component

Designed by :

Checked by :

Page NO:

Re

Calculations

output

Eq 14 Bs8110

Table 3.14

Panel @:-
Direction (x-x):-
n = 8.896 KN/m’
My = Bor. WL
- -ve 5, = 0. 05
—tve By, =0. 038
-ve m = 0.05*8.896*4> = 7.12 KN.m
+ve m = 0.038%8.896*4° = 5.41 KN.m
Design for (-ve m =7.12 KN.m) :
— d=h-c-0/2 (Assume @ = 10 mm)
=150-25-5 =120 mm

7.12%103
_):
1202%25

— 7/d=0.5+ /0.25 - % =0.98 >>>>Not Ok

use z/d = 0.95

=0.02<0.156 >>>>>single

—z=0.95%120 =114 mm

7.12%10°

2
=————=143 mm
095%460+114

S

0.13¥1000%150 2
— Agmin = e 195 mm

use A i = 195 mm?®

Spacing = 300 mm

Use 010
@300 c/c
>> ASp =
262 mm’
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Component Designed by : Page NO:
Checked by :
Re Calculations output
Design for (+ve m =5.41 KN.m) :
— d =h-c-0/2 (Assume @ = 10 mm)
= 150-25-5=120 mm
% 3
S K= 20015 <0.156  >>>>> single
120425
— 7/d = 0.5+ /0.25 —22=0.98 >>>>Not Ok
use z/d = 0.95
—z=0.95%¥120=114 mm
%106
= 2.80%10° 57 mm?
095%460%114
N As o= 0.13x1000%150 _ 195 mmz
100
_ 2
use Ag min = 195 mm Use @10
@300 c/c
>> A, =
262 mm®

spacing = 300 mm
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Component Designed by : Page NO:
Checked by :
Re Calculations output
Check For Deflection :-
(L/d)act = (L/d)jimic
_ 4000 _
- (L/d)acr = 70 33.33
Table 3.9 - (L/d)Basic = 26
Bs8110 2x460%109
— f, =" =127.58 N/mm’
3*262
Table 3.10 S me= 0.55+ 477-127.58 —98>2 ~>> Not OK

120(0.9+0.015%25)
use mg = 2
— (L/d)jimic = 27%26 = 52
33.33 <52
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Designed by :

Checked by :

Page NO:

Re

Calculations

output

Eq 14 Bs8110
Table 3.15

Table 3.8

Check For shear :-

V< Vc
_ Vsx
V_b.d

— Vg =Byx-n.Ly
L By =0.43
Vsx = 0. 43*8. 896*4 = 15. 3 KN

_15.3%103

——— =0.13 N/mm’
10°%120

0.79 ,100Agp.1/3 ,A400.1/4 fousl/3
=12 (=) ()

10045,  100%262
— =
b.d 1000%120

=0.22<3 >>>>>0K

. (4(1&)1/4 (j(z)g)lm 1.35>0.67 >>>>> 0K

Jeuy1/5 _ 25\1/3 _
=) =G =1

_ 079
¢ 125

0.13 <0.52

= %((0.22)" * (1.35) * 1) = 0.52 N/mm’
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Checked by :

Page NO:

Re

Calculations

output

Eq 15

Table 3.14
Bs&8110

Direction (y-y):-
n = 8.896 KN/m’
mg, = ,BSy.W.Ly2
- -ve s, = 0. 037
—tve B, =0.028
-ve m = 0.037*8.896*3% = 5.27 KN.m
+ve m = 0.028%8.896*3> = 3.99 KN.m
Design for (-ve m =5.27 KN.m) :
— d =h-c-0/2 (Assume @ = 10 mm)
=150-25-5 =120 mm

% 3
—K=221 - 0015<0.156 >>>>> single
1204%25

— 7/d = 0.5+ /0.25 _ %S =0.98 >>>>Not Ok

use z/d = 0.95

—z=0.95*120= 114 mm

5.27%10°

2
=—————=106 mm
095%460+114

S

_0.13+1000%150 _ 2
— Agmin = Qoo 195 mm

use Ag min = 195 mm’

spacing = 300 mm

Use @10
@300 c/c
>> Asprov
=262
mm?2
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Component Designed by : Page NO:
Checked by :
Re Calculations output
Design for (+ve m = 3.99 KN.m) :
— d =h-c-0/2 (Assume @ = 10 mm)
= 150-25-5 =120 mm
% 3
S K=3222 20011 <0.156 >>>>> single
120425
— z/d = 0.5+ /0.25 — 222099 >>>>Not Ok
use z/d = 0.95
—z=0.95%120 =114 mm
%106
= 3.99¢10° _ o1 o2
095%x460x114
N AS = 0.13*x1000%150 _ 195 1’1’11’1’12
100
use A nin = 195 mm?
Use @10
. @300 c/c
spacing =300 mm >> Aproy =
262 mm’

62




Component Designed by : Page NO:
Checked by :
Re Calculations output
Check For shear :-
V<V,
_ Vsx
V= b.d
Eq 19
Bs8110 — Vi =Pyy.n.Ly
Table 3.15 N va=0.36
Vx = 0. 36*8. 896*4 =12. 81 KN
* 3
= 2579 _ 0.11 N/mm’
10°%120
0.79 1004gp.1/3 400,1/4 feu\1/3
Table3s | Ve= 135 (5o () Go)

10045y  100%262
b.d 1000%120

=0.22<3 >>>>>0K

. ($)1/4 _ (123)1/4 1.35>0.67 >>>>> 0K

feun1/5 13 _
— s = )

SV, =222 %((0.22)"" * (1.35) * 1) = 0.52 N/mm’

0.11 <0.52
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Component Designed by : Page NO :

Checked by :

Re Calculations output

Design of roof slab
Estimation of loading :
Dead load :
Self weight :
Assume the thickness =12 Cm
—y * Thick =24 * 12 =2.88 KN / m’
finishing :

: Aaddl)

—Density 12 KN/m’
Thickness 5 Cm
—12*0.05=0.6 KN /m?
—DIl = SW + finish
=0.6+2.88= 348 KN/m’

Imposed load:  1.5KN/m’

Design load :
—(1.4%3.48)+(1.6*1.5)=7.272 KN/ m’
Design of roof :

N=7.272KN/m?
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Component Designed by : Page NO :
Checked by :
Re Calculations output
Panel o:
Direction (x—x):
Moment
Eq 14 L L
—L/Lx=3.74/3
—Ve : 1.2 - 0.042
1.25 - x
1.3 - 0.046
1.25-1.3 _ 1.2-1.25
x—0.046 0.042-x
X=0.044
Table 3.14

—-Ve $=0.044 * 7.272*3 =2.88 KN. m
—+Vem=0.035*7.272 * 3°=2.29KN. m

Design for moment : - Ve = 2.88

@
2

=120-25-5=90 mm

—d=h-c-

-m
—K= /bdzfcu
=2.88 * 10°/ 1000 * 90> * 25 =0.014 < 0.0156

*OK
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Component Designed by : Page NO :
Checked by :
Re Calculations output
Use : Z/d =0.95
Z=0.95*90 = 85.5 mm
—As = il
0.95+fy*Z
+106
_2.88x10° 73 mm’
0.95%460%85.5
As. = 0.13+1000%120 _ 156 mm?
100
Spacing =300 mm Use ¢ 10
—AS proy = 262 mm” @ 300
/e
Design for moment : + Ve = 2.29 KN.m
—d =90 mm
+106
—K = % =0.011<0.156 ( singly reinforced )
Z/ — _ 0.011
Use ¢ 10
@ 300
Use : Z/d=0.95 As = 62 mm’ c/.

—Spacing =300 mm
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Component Designed by : Page NO:
Checked by :
Re Calculations Output

Table 3.9

Table 3.10

—AS proy= 262 mm”

Check for deflection :
m =2.29 KN.m
AS g =62 mm’

AS prov = 262 mm®
L/d Act < L/d Limit

S/ A =52 =333

_)L/d Limit — L/d Basic * Mft * Mfc

_)L/d Basic — 26

2fyx Asreq 1
= - . =

—f_
s As prov Bb

—>Bb=1
= 2400%62 _ 95 57 KN/ mm?
3%262
M= 0.55 + —27777237) 34559
120 (0.9+0.011%25)
Use: Mu=2

—Mg =1.0  ( for singly reinforced )

Not OK
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Component Designed by : Page NO:
Checked by :
Re Calculations output

Eq 20

Table 3.15

Table 3.8

L)y tmi=26%2%1=52

33.3<52  (satisfied)
Check for shear :

V< Ve
—V =Vsx/b*d

_)VSX = B VX *1’1* Lx

—B =04 (9, =125)

—Vsx=0.4*7.272*%3 =873 KN

V=—"2_=0097 N/ mm>
100090
1
_0.79 (100 As prov 400, = fcu\z
_)VC_1.25( bxd ) *( ) ( )

100 As _ 100%262

= =0.29<3 OK
bxd  1000%90

(@)‘ (5)*5=14>067 OK
fcu 2_5; 1

(L = (Zys -

—»Vc—ﬂ*029 *14%1=058 OK

0.097<0.58 OK
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Eq 15

Table 3.14

Direction (y—-y):

Moment : T —3.14

—M,y - By * 1 * Lx°

-Vem =0.032*7.272 * 3*=2.09 KN.m
+Vem=0.024 * 7.272 * 3*=1.57 KN.m

Design of moment: -Ve =2.09

%106
K = 2.09+ 10 —0.01

1000%902%25

—Z2/,=095 Z=855

2.09%10°

2
— =56 mm
0.95%460%85 .5

_)AS req =

—AS in =156 mm’
—Spacing =300 mm
— AS prov =262 mm’

—Design for moment : + Ve = 1.57 KN.m

_ 1.57x10°
1000%902 25

—2/,=095 Z=855

1.57%10°

2
——— =56 mm
0.95+460%85 .5

_)AS req =

Use ¢ 10
@ 300

“/c
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Component Designed by : Page NO:
Checked by :
Re Calculations output
—AS min = 156 mm°
—Spacing =300 mm Use ¢ 10
— AS proy =262 mm’ f) 0
/e

Check for shear :
V< Ve
—V=Vg,/b*d

Fa 19 —Vsy-B vy *n* Ly

Table 3.15 B = 0.33
—Vg,=0.33*7272*%3=72KN
v =220 _ .08 N/ mm?

Table 3.8 Vo= 07 (100 As prov ) * (400)_ (fcu)1

bxd

100 As _ 100*262

= =0.29<3 OK
bxd 100090

4001 400

()= (W)ZS 14>0.67 OK

(L= (By=1
0.79

—Vc ——*029 *14*1=0.58 OK

0.08<0.58 OK
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Component Designed by : Page NO :
Checked by :
Re Calculations Output
Panel © :
Direction (x—x):
Moment

Eq 1 _)mSX = BSX n LX2
—L/Lx=5/4

Table3.1a | ~VE€Ps =0.05

+ Ve Bsx = 0.038
—-Vem=0.05%7272*%4*=582KN. m
—+Vem=0.038 *7.272 * 4°=4.42 KN. m

Design for moment : - Ve = 5.82

—~d=h-c-2
2

=120-25-5=90 mm
_m
—k= /bdzfcu

=5.32 * 10°/ 1000 * 90* * 25 =0.029 < 0.0156 ( singly)

*OK
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Component Designed by : Page NO :
Checked by :
Re Calculations output
—Z/, =05+ \/0.25 — 0.014/, 5 =0.97
—Use : Z/d =0.95
—7=0.95 * 90 = 85.5 mm
—As = —nr
0.95+fy*Z
* 6
_ _ 582x10 =156mm2
0.95%460%85.5
_ 0131000120 _ 2
—ASmin = 100 156 mm Use ¢ 10
—Spacing = 300 mm @ 300
/c

—AS proy = 262 mm”

Design for moment : + Ve = 4.42 KN.m
—d =90 mm

_ 4.42x10°
103%902%25

Z/] — _ 0.022

—

Use : Z/d=0.95 As =119 mm?

=0.022<0.156 ( singly reinforced )
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component

Designed by :

Checked by :

Page NO:

Re

Calculations

output

Table 3.9

Table 3.10

—AS i = 156 mm”
—Spacing =300 mm
—AS proy= 262 mm’

Check for deflection :
_)L/d Act < L/d Limit

4000
L)y ha =5 =444

_>L/d Limit — L/d Basic * Mft * Mfc

_>L/d Basic — 26

2 fyx Asreq 1

—f
s As prov * [b

—PBr=1

_ 2%460%119
3%262

= 139.29 KN / mm’

(477-156)

=25>2
120 ( 0.940.022%25)

—>Mft: 0.55 +

Use: Mz=2

—M =1.0  ( for singly reinforced )

=L/ im=26%2%1=52

44.4<52  (satisfied)

Not OK

Use ¢ 10
@ 300

“/c
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component Designed by : Page NO :
Checked by :
Re Calculations output
Check for shear :
V< Ve

—V=Vs/b*d
Eq 20 —Vex =B w *n* Ly
Table3.15 | —Pw=0.43

—Vsx=0.43*7.272*4=12.51 KN

V=2 =014 N/ mm’
1 1

Table 3.8

0.79 ( 100 Asprov \3 400
—Vc = ( P )

% Z
1.25 bxd ( )

100 As _ 100%262

= =0.29<3 OK
bxd  1000%90

4001 400

(5)3=(5)*=14>067 OK
(L= (Zyi=1

(&)

Ve = ‘1’79*029 *14*1=058 OK

0.14<0.58 OK




component

Designed by :

Checked by :

Page NO:

Re

Calculations

Output

Eq 15

Table 3.14

Direction (y-vy):
Moment : T-3.14
—Mg, - Bs, * 0 * X
—-Vem =0.037 *7.272 * 4= 4.31 KN.m

—+Vem=0.028 * 7.272 * 4> =3.26 KN.m

Design of moment : -Ve = 4.31

4.31% 10°

=—————=0.021
1000%902%25

Z/,=095 Z=855

4.31%10°

2
——— =116 mm
0.95%460%85 .5

_)AS req =

—AS in =156 mm?
—Spacing =300 mm
— AS oy =262 mm?

Design for moment : + Ve = 3.26 KN.m

3.26% 10°
K=—=0.016
1000%902 %25

—Z/,=095 Z7=855

3.26%10°

2
— =88 mm
0.95%460%85 .5

—As req —

Use ¢ 10
@ 300

“/c
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component Designed by : Page NO :
Checked by :
Re Calculations output
—ASpn =156 mm’
—Spacing =300 mm
—AS oy =262 mm’ Use ¢ 10
@ 300
/c
Check for shear :
V< Ve
—V=Vs/b*d
Eq 19 —Vsy-B w*n™* Ly
Table 3.15 —B,=0.36
—Vgy,=10.36 * 7.272 * 4 =10.47 KN
Ly =247 10715 N/ mm
1000%90
1
Table 3.8 —Ve= ;)27: ( = ?:dprov ) * (400)_ (fcu)

100 As _ 100%262

= =0.29<3 OK
bxd  1000%90

1
(Fi=(59)*5=14>067 OK
fcu 25,1
(L5 = (Bys=1
—>Vc—ﬂ*029 *14%1=058 OK

0.12<0.58 OK
( Satisfied )
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Sl s 5 ol Jooalis (s (1-4) I

Member Type Dimension(mm) Reinforcement
Ground
286.6*%2650 S
Floor
Wall
Others
186.4*2680
Floors
Ground
186.4*200 Use4 H 12
Floor
Beam
Others
286.6*%200 Use4 H 12
Floors
Grade Beam 573.2*400 Use4 H 12
Step 286.6*%200 Ues5H 12
Strip Foundation 573.2*700 _—
Roof slab 120(depth) Use p10@300
Floor slab 150(depth) Use p10@300
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(3D panel) Ul 1 g e < pali 2.4

(3d panel) A jaall 71 V) sl oz Y1 el O 0 (i (1-4)d 52

) | adl deasll | Baagd) Cldia) gall adal)
Jagadil) Jlasi -1
1,500 | 1,500 | 1.00 | dde Oo Ls sl @2l amy sl QS ot oo |-
) sall
1,500 huhaddl) Jlee Adaa
laduad) g a3 g siall Jesi -2
3 ey calula * Gl 8
20,006 100 | 200.06 | L. i dady 50770 ot el i )
wae s an70 gl (el Al aa eliyg 2 ) 58
34,010 170 200.06 L. sl il adicd) 4l oo 50 2.2
gl dash Chuais aal g dal Sl Jas 52 )58
30,009 150 200.06 L. B il e 16 bt L per 30 2.3
24,543 135 181.80 % Adalall il Y1 a5 3 Al 5 Glaed ) dee 5 ) 58 2.4
an Al 1:2:4 Adald Aalie Al A vy ) 6
70,021 350 200.06 L. CUlS 5 ale 12 bzl aaa Gluludl 20%20 2.5
o 20 JS ale 6 ks
178,589 Sl g 2l g siad) Jlesi ddaa
il Al Jlasi -3
) a 10 s 1:3:6 Aali cliayn Al A Cuay b5
48,480 160 303.00 - A1) ) ot 3.1
75,433 250 301.73 - Ll s Lol s 3.2
4 rludg o 20710 e 59 an dee 5 2 ) 58
. L. i . .
55,017 275 200.06 - 1010 i il 3.3
178,929 it Al Jles§ dlaa
Sl Juesi -4
98,123 175 560.70 % Ll gall o 8 5l S i 3 )58 4.1
o laSall > gl - 930 S )i Y]
66,381 220 | 301.73 2, P 16 dlow RSN sl o e 55 2058 |
Y e
25,000 25,000 1.00 Alee el Al e JalS Al S g 3 6 4.3
2,996 175 17.12 %a membrane sheets e Jile S yig 3 )5 4.4
1,113 65 17.12 %a s 2 A8lons Atian) Aplls Jae 5 3 ) 53 4.5
193,613 el Jlesf dlaa

byl g (el Jleei -5
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78,498 70 1121.40 %a Ll sall (Aida k) sl (i) dae 5 258 5.1
78,498 70 1121.40 %a Lilsall syl sl Gl dee 5 0 58 5.2
22,630 75 301.73 % gl (ke yha) ) oy dae s 258 5.3
Al | )l | Al | Basgl i) gall Al
22,630 75 301.73 % il il Iy Gl Jee 5 )53 5.4
13,200 60 220.00 L. el s S puall (il Jae 5 2 55 5.5
215,456 Lk jhall g (bl Jlas ddaa
el Jlesi -6
44,856 40 | 112140 | 2% s et SR H’T;ff udj; ::j 6.1
12,069 40 301.73 %a Al e 8 gl DUa Jae 5 2 ) 58 6.2
56,925 s3all Jlasi Alaa
bl g il g Jlesi -7
7,920 3,960 2.00 RS 22.2%1.5 (e s Ol gl S 55 )5 7.1
35200 | 4,400 | 8.00 e s (Rollup) o s ol S5 2058 |
22.2*2
13,200 3,300 4.00 S 22.2%¥1.0 slie e 3o il gl S 555 ) 5 7.3
7,040 1,760 4.00 e 2 2.2%0.8 (i Sna s Gl sl S yig a5 7.4
18,900 3,150 6.00 RS p 1.5%1.2 iy o s sall lidlad S S5 2 ) 58 7.5
2,100 2,100 1.00 e 2 1.2%1.0 ey p s sall lalad (1S yig 2 6 7.6
6,300 2,100 3.00 s 2 0.3%0.6 Lsliay psaisall lulid aS i ) 58 7.7
90,660 aladll g il oY) Jlas | ddaa
L Jlesi -8
66,660 | 220 | 303.00 2 A st ol el e “5: j;iﬁ; 8.1
35,200 110 320.00 L BT RUNPEEPH 8.2
31,95 225 | 142.00 2 30720 i asls Bilon sl S 55 205 | g
133,810 L) e dlaa -
sl Jesi -9
13,050 450 29.00 RS "4 A sl Sl S 55 0 ) 58 9.1
1,260 180 7.00 S spot light iiu el (uS jig 3 )58 9.2
8,450 650 | 13.00 s | el ) e i :\A’(JC‘ h:f j‘ j:_jj 9.3
2,200 550 4.00 se el e ) 712 il “’(JC‘ h:f j‘ j:_j 9.4
10.500 250 | 42.00 S el Ml gl ol 16 b 55 205 | g g
Jpa sl
6,600 550 12.00 Qe Al ALali (5 jaladl el 45 el S yig ) 5 9.6
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e 5l
1,200 75 16.00 e DI AL 55 22 251 e S 2008 | g g
Jana 5l
2,500 2,500 1.00 e Ol like (oS 15 3y 5 9.8
Al | )l | Al | Baagl i) gall il
3,250 3,250 1.00 e b 12 gslib S 55 )5 9.9
49,010 sl gsl Jlesi dlaa
all dipall Jesi -10
10,500 3,500 3.00 Qe JalS a8l dada aS Jig 3 ) 10.1
15,00 2,500 6.00 XS JalS sl Jst (s S i a)5 | 10.2
2,000 1,000 2.00 e JalS Hsd S ig g 10.3
900 150 6.00 e 4w € 50,8 | 104
750 750 1.00 e QelS fibae s S s 0)56 | 10.5
4,500 75 60.00 XS PVC "4 3 ke Juagisnysi | 10.6
3,300 55 60.00 2 PPR "2 oy sule duasis 1) 58 10.7
36,950 al) G pall Jes dday
1,135,442 (51 ged) dpially Alanl
193,025 %17 Aliaal) dasdl)
1,328,467 Adlaal) daddll Jald AlaaY)
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Jo¥ (galdall

(3d panel) s jxal 1 8Y1 iaal Y Gdall <l i G (2-4) Jsaa

Al | el | Aasl) | Basl) i) gall Al
il Al Jlasi -1
60975 | 250 | 24390 | % e lzzszié ::;j’: 11
40,557 275 | 147.48 | L. 4 gty e 20710 e L's:f;; f:f::j 1.2
101,532 clibu Al Jles daa
) Jlas -2
80,693 175 461.10 % Ll sall aus 8 laws 71 )l a€ 55 05 58 21
8,400 175 48.00 % Gl s 8 laws )l (S yig 4y 58 2.2
48,780 200 | 243.90 2, P 14 o RSl 2l G “‘Sji;’; 2.3
25,000 25,000 1.00 Al SISl Al e JalS b S yig 3 2.4
42,683 175 243.90 % membrane sheets Sl Jle @S iy 5,5 2.5
15,854 65 243.90 % ans 2 A8Laus Aitansd aglls Jae 5 3y 553 2.6
221,409 il Jues dlaa
Lid jhall g (el Jlesi -3
71,274 70 1018.20 2a Lai) all (At yh) gl Gy Jae s 2y 53 3.1
71,274 70 1018.20 % il gall s iy A by dee 5 )58 3.2
18,293 75 243.90 % i el (Adda yha) Jo) (i) dae s 2y 58 3.3
18,293 75 243.90 %a s ghuall JIaly Galy Jee 5 2558 3.4
13,500 60 225.00 L el g QS gl by a5 2y )58 3.5
192,633 A yall g Gabud) Jlas) ddaa
el Jlasi -4
40,728 a0 |101820 | % b g as G Mﬁfj ud;‘; iﬁ 4.1
9,756 40 243.90 %a Jalal) e b il sy 4.2
50,484 el Jles) dlan
bl g il o) Jlesf -5
16,500 3,300 5.00 RS 2 2.2*1.0 lia o s Ol S yig )58 5.1
5,280 1,760 3.00 s £ 2.2%0.8 (uliar s das Ol gl S yig )58 5.2
25,200 3,150 8.00 s  1.5%1.2 sliay o s sall il (A€ i 2 ) 55 5.3
4,200 2,100 2.00 2 2 1.271.0 Gslias a s gall clilad (S yig ) 58 5.4
6,300 2,100 3.00 RS £ 0.6%0.3 ey s sall lilad A€ iy ) 8 5.5
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57,480 sl ol s Jas] Al
Al | el | dasl) | Basgl) i) gall Al
L Jlesi -6
48,554 220 | 22070 % e pesh Shal el “S: Z;ﬁ 6.1
25,564 110 23240 | L, sl Slyanns | 6.2
33,264 225 14788 | 7 |30V e B e S5 005 (g
=
107,382 I Jles i Ales
el s Jlasi -7
9,000 450 20.00 RS "4 A el Glel S g 458 7.1
1,080 180 6.00 S spot light <iiw il S 525 | 7.2
5,850 650 9.00 se | b ) i :‘A’(’C‘ L:f j‘ i:j 7.3
2,200 550 4.00 se D Jal adl) 12 Lid “’(’C‘ L:f j‘ i:jj: 7.4
10,500 250 42.00 e el L (5 bl el 16 ol S 55 WA g
| Joea 51
8,800 550 16.00 e Bl Al ool el 45 e S5 205 |
Jsem 5l
1,200 75 16.00 e D AL (5 ol 12 251 gl 5 i:j 7.7
2,500 2,500 | 1.00 S s Pl WS iy aos | 7.8
3,250 3,250 | 1.00 S i 12 gskb S isaos | 7.9
44,380 el S Jles Alen
ol G pal) Jles -8
10,500 3,500 3.00 e JalS a8 amde S iy )5 8.1
10,000 | 2,500 | 4.00 S QoS s Jt Gasm S s a5 | 8.2
3,000 1,000 3.00 2 JalS sl S jig a5 8.3
900 150 6.00 2 S a S s o5 | 8.4
750 750 1.00 S JAS fulae Gasn S is 3,5 | 85
4,500 75 60.00 S PVC "4 s sule Juasis 2,55 | 8.6
3,300 55 60.00 2 PPR "V2 o) sule duasis 2 )58 8.7
32,950 el G pual) Jlasf dlas
808,250 o gead) Asially Aleal)
137,402 %17 4dlzaal) Lol
945,652 dilaall dagl) Jald Alaay)
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el

(3d panel) Ay saal 1Y) add 2SN 4GS s (3-4) Jsis

BTEN Gldal gall Al
1,328,467 ) Gl 1
945,652 Js¥ Gl 2
2,274,119 (19 peadl Aially Maay)
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skl (A @l il 3-4
2 ) gkl

ol iaal (Y1 A 5 o (4-4) 52

Saa¥) | aad) | Aasl | Saagh ciliial gall Al
Jagadl) Slasi -1
. o LA 28 gald AU 3 < Ladaas
1,500 1500 | 1.00 ihe | OB SRSl JdS Bk e |
& sall
1,500 babdl) Jleef ddaa
bl g a1 g Jéall Jles) -2
4 ey cluladd * Gl 8
20,006 100 | 200.06 L i el 5070 gk ol i |
70 gl (S A jan sliyg )6
1 (o
34,010 170 200.06 - Sl ol 4did) <Le 1 gr a0 s 2.2
gl &5k Caais aal 5 dual le Jas 5 )58
30,009 150 200.06 Lo B o) Lo 116 ot 5ot 30 2.3
24,543 135 181.80 %a Alaall lbaca HY) a3 Al 5 Slaed ) Jae g 2 8 24
pn Al 1:2:4 Adald Aalie Bl A vy ) 6
70,021 350 200.06 L, CUlS 5 ale 12k s s Gluludl 20%20 2.5
20 S ple 6 kad
178,589 Sl g aall g Jiad) Juei ddaa
bl Al Jlasi -3
5 10 e 1:3:6 Al clian Llu A cvay 25
48,480 160 303.00 o ) ) o Y o 3.1
118,943 | 2055 57.88 3 Jebi 1:2:4 R Ghas 28 3.2
zabedll o
Li\ . . - - - 'L‘_n . -
9,288 1832 5.07 3 L2 1:2:4 R Ghas o8 3.3
zabedll o
m . . ” - .L& . -
20921 | 1832 | 1142 S e e Y
u . . - - .L& . -
4,132 1565 2.64 3 Jeb 1:2:4 oLl R has 2o 35
galedl) pos
201,764 clibe Al Jlas| Alan
) Jusi -4
. . - n L:" .LM -
40,655 90 | 451.72 2, s fsh o Biloall s dee s 2050 |
1:6 45a
40,655 ) Jles) Alas
oabyll Jles -5
78,498 70 1121.40 ’a Ll gl s ey Jada Galy dee g 058 5.2
22,630 75 301.73 %a ld gaull sy mby Jee g ) 5.4
13,200 60 220.00 L el 5 S guall il Jas g 2y 53 55
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114,328 wakall Jlee ) dday
el Jles -6
) | ) dsast) daa ¢l i) gall )
2 Q@ﬁ@‘ﬂijéibﬁ\)&ﬂ;%w‘gdﬁ)ﬁ
44,856 40 1121.40 - s Lo ) (gl 6.1
12,069 40 301.73 ’a Al e s il oM Jae 5 3y 5 53 6.2
56,925 3l Jles dlan
bl g i o) Jles) -7
7,920 3,960 2.00 S 2 2.2*1.5 Gliay das Qlse) S S5 3 ) 58 7.1
laas Gl LA Gl gl S yig 0y gd
35200 | 4,400 8.00 S liss (Rollup) o aa sl S5 2058 |
02.2%2
13,200 3,300 4.00 2 22.2%1.0 plia Sa das ol gl S S5 3y 63 7.3
7,040 1,760 4.00 2 22.2%0.8 pliar Shia das ol gl S S5 3y 53 7.4
18,900 3,150 6.00 Qe 2 1.5%1.2 (sliay o s gall il S g 2 )3 7.5
2,100 2,100 1.00 S 0 1.2%1.0 (olias o s sall Slilali (A€ 15 2y 58 7.6
6,300 2,100 3.00 S 2 0.3%0.6 Lliay o s sall Glilad S 5 2 ) 7.7
90,660 il g ol g1 Jlas| dlay
L Jlesi -8
) e e o ) Glial yoe S g :
66,660 220 | 303.00 2, e e e st bl I
aud0*40
35,200 110 320.00 Lo ool oSy 4a i 8.2
U L Jadl ga Slial T Y
31,95 225 | 142.00 2, Gl ool Bl el S0 208 | g
aw 3020
133,810 L Jles | dlaa
LSl Juesi -9
13,050 450 29.00 Qe "4 Ay s el S iy 2 5 9.1
1,260 180 7.00 Qe spot light e Gl S 55 2 558 9.2
Jedy yaull) doaia (ol dag pe S Jig a6
8,450 650 13.00 2 (25l Joe i 5 9.3
Jald jmull) "12 il A g je S i )
2,200 550 4.00 S (P15 om0 9.4
S dlald (g jalai) J S S g Y
10.500 250 42.00 e Rl ol 16 LR 2o g g
S 5
S Aleld (g ydal | I PR Y]
6,600 550 12.00 e o) yaal 45 @l S i 3:’{)* 96
S 5
49,010 sl Sl Jlesf ddaa
>l dypall Jleei =10
10,500 3,500 3.00 S JalS o 8l daie aS Si5 u ) i 10.1
15,00 2,500 6.00 Qe JalS sl ast s S Jig )58 10.2
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2,000 1,000 2.00 2ac JalS sl S Jis 0,6 10.3
900 150 6.00 sac alalS gy S iy 0,68 10.4
Al | el | Al | Basgl i) gall Al
750 750 1.00 e JalS Godas g S i )55 10.5
4,500 75 60.00 sac "4 5 sule dpasis 2, SPVC 10.6
3,300 55 60.00 2ac "Vo o sube duasis ) 5PPR 10.7
36,950 >all i pall Jlesf dlaa
904,191 (51 geal) Agially Aland)
153,712 %17 ddliaall dasl)
1,057,903 Adlaal) dagdl) Jalds (Jlany)
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Jo¥ (gaall

sl il JsY) Galdall <l 5 o (5-4) Jsaa

Al | ) | eS| Basgl) i) gall Al
il Al Jlasi -1
77,844 | 2055 | 37.9 e T aanety ““’;lj 1.1
3,701 1832 2.02 3, e Jebd 1:2:4 il Aads B 2 *";ﬁj 1.2
13,007 | 1832 7.1 3, e Qi 1:2:4 el Aalo A2 “‘"’;ﬁj 13
4,132 1565 | 2.64 3, a8 1:2:4 lull Al 2o 2 ““";lj 1.4
98,684 Al Al Jlas ) dlaa
el Sl 22
39,627 90 440,3 2, Hseg hamiy sl oy Lol e doc 5 *1),’; 2.1
39,627 ) Jlas) dlan
oalsll Juesi -3
71,274 70 1018.20 2 Ll pall o iy I by dac s 355 31
18,293 75 243.90 %a <l il als by dee 5 2 5 3.2
13,500 60 225.00 L. el s SIS gull Gl Jae 5 2558 33
103,067 Akl Jles) dlea
el Jlasi -4
40,728 40 | 101820 | % s s Sl Mﬁfj ud;‘; iﬁ 4.1
9,756 40 243.90 % Jalall (pe Cild gill 4s y 42
50,484 eMal) Jlae | Alay
el g Qo) Jles -5
16,500 3,300 5.00 M £ 2.2%1.0 iy ina as ) S i 3 ) 58 5.1
5,280 1,760 3.00 M £ 2.2%0.8 (liar Fia was ) S Jig a5 5.2
25,200 3,150 8.00 e p 1.5%1.2 (lias a s gall o S yig ) 58 5.3
4,200 2,100 2.00 e 2 1.271.0 (slias a s gall clilad S yig ) 58 5.4
6,300 2,100 3.00 ne £ 0.6%0.3 (uliar o s sall lilad S yig 3 5 5.5
57,480 aladll g il oY) Jlas | Adaa
L Jlei -6
48554 | 220 | 22070| % o pesh Shal el “‘S: Z;ﬁ 6.1
25,564 110 23240 | L. oW (=05 4n i 6.2




33,264 225 147.84 | 2% A sl Bl el “‘S: 28”23 6.3
Al | ) | Aasl | Basgl) Cldia) gall Al
107,382 L Jleef dlaa

sligsh Jesi -7

9,000 450 20.00 aae "4 4k ld S Sy 08| 7.

1,080 180 6.00 ae spot light <iu sl CuS yig 358 7.2

5850 | 650 | 9.00 | s | b fe “J(Jc‘b:fj‘j:ﬁ 7.3

2,200 550 4.00 s B Jal adl) 12 Lid “’(’C‘ L:f j‘ i:j 7.4

10,500 250 42.00 S AL 53 el 16 Sy 205 |
‘ a5l

8,800 550 16.00 NS R AL 5 elasl el 45 b s 8 |
Jona 51

1,200 75 16.00 S Bl Al il 22 251 e 55 205 | g
Juasill

2,500 2,500 1.00 e Ol Ui CuS g 358 7.8

3,250 3,250 1.00 ae b3 12 Osbh S s a5 7.9
44,380 sb sl Jlesf dlaa

el G pal) Jasi -8

10,500 3,500 3.00 Qe JalS a8 amie S i ) 8.1

10,000 2,500 4.00 2 JalS o) Jose pasa S Sis )56 8.2

3,000 1,000 3.00 2 JalS sl S jig a5 8.3

900 150 6.00 e LSy S iy 0y 4 8.4
750 750 1.00 ne JalS galas G gn S jig 4y 5 8.5

4,500 75 60.00 RS PVC "4 o) sule duasis )5 8.6

3,300 55 60.00 VS PPR "V2 o) sule duasis 2 )58 8.7

32,950 >all i pall Jles§ dlaa
534,054 (I gaad) Azially Alaal)

90,789 %17 4dlzaal) Lol
624,843 dilaall dagll) Jald Jlaay)

89




el

Chll el KN 28Iy (6-4)d 52

BTEN i) gall Al
1,057,903 =2 Y Gadal) 1
624,843 Jo¥ (akal) 2
1,682,746 A gaad) Agially Alaay)
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el ) Gl
d__ZBlial) g gy

dadia 1-5
Jae ais¢ (3d panel) s mall #1509 a5 skl el el s 5 Jlans¥) il o3
(YIS 4 lae Jae 5 Ciaall e ) Jaydassl)
Adll) Lald (e 458 2-5
1 g axin 1,682,746= o shll i K1) 28]
s axia 2. 274,119= (3d panel)J) (el 281 sl
Ol (g 48K A (3 )
s 4in 591,373 =1,682,745-2,274,119

shall) galal) elid) Al 48S3 (e 3 35 (3d panel) 4 s jxall ) 5191 ol 4815 0 2o L (e g
ALY oS @3 00415 Ay (en!

2V Y led g8 51 /1
ol A4S (e 2y 39 Las gz LAl (e (il sall) aladl Balall o) il A
Al 5 yrall ) 1) Al 33dial) AlLand) 416 /2

Al 53 Las allaill 13 46S dllac b g3 Y UL ()l ) P IRTRENNEELELPREIN| C‘JN‘ plad ey
Alleall IS5 o1 )
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10 )

1/W.G. Curtin, G. Shaw, J.K. Beck and W. A. Bray, Structural Masonry
Designers Manual, Blackwell Science,2006,Third Edition revised by David

Easterbrook.
2/ British Stander Structure Use of concrete (BS 8110- Part I, 1997).
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