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3D VIEWS
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STRUCTURAL SYSTEM 4///
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e oA SWZ XA N ¢ SWZ S
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) A1 (0,3mx2,4m) =] S (0,3mx2,4m1 =
X | p— | | — N B% —— - === = = ——
8 . g @ | nesg enter g
b § A2 Geor(rg,esr;l%)Cenler § = = 5 Stﬁ(6,1;06) t E =
SW1 SWS swi1 SW5
R 0,3mx2,5 SW4 TN 0,3mx2,5 0,3mx2,1
{C H— —n _ ( - :m)_ = = (03mx21m) —{ C | (C — —F— - ( 7m4m2 = OSmZa .. — CJ
(0,3mx3,4m) N Nt (0,3mx3,4m) S oA
& Ag 8 8 8
D x - - - = - - - E - - ~—(D (DM D
- 1
250 500 350 350 250 500 P 350
| ‘ 1 \ \ \
L \ 420 | 1450
(1) 2 (3) (4 ) (5 ) 1) 2 (3 \4) 5
, , ) 1
Geometric Center = (. — ZSuX4t -~ _ 2CXAl Stiffness Center == I= —bh3
GX GY 12
A, XA, . ) )
' ' - 3 — . 3 _ - = 3 —
A= 11X 4 = 44 m? 1= 5 x 0,3 % (2,5)%=0,39 2= 35 x 0,3 % (2,8)3=0,55 I5 e x 0,3 % (2,4) 0,34
A= 145X 45 =6525m L==x03x(347=098 l=1;%x03x(21)°=023
_ — 2
A3_ 7,5X3=225m Shear walls on X axis: 1,3 and 5 Shear walls on Y axis : 2 and 4
C.o= AxX)H @)+ Axx) o AXY)F (A XY,) F (4,xY,) Coom LX) FUXX) FUxX) Coy= (1, xY,) +{U,xY,)
GX A +A+A, GY A +A,+A, SX I+1,+1 I+1,
Cooe (44x5,5)+(65,25%7,25) +(22,5%3,75) Cooe (44%9,5)+(65,25%5,25) +(22,5%1,5) Cooms (0,39x0)+(0,34%7,5)+(0,23x14,5) Co (0,55%11,5) +(0,98%3)
GX 44+65,25+22,5 GY 44+65,25+22,5 X 0,39+0,34+0,23 SY™ 0,55+0,98
Cox= 6,1 Coy= 6 Co= 6,1 Coy= 6
»  Stiffness Center (Sy,S,)=(6,1;6)

Geometric Center (Gy,Gy)=(6,1;6) <

Geometric center and stiffness center are coincided.



STRUCTURAL SYSTEM /

Shear Wall Percentage

Total Floor Area: 131,75 m?
Area of Shear Walls on X Direction
SW2=0,3x2,8=0,84
SW4=0,3x3,4=1,02
The Ratio of Shear Wall Area on X Direction to Floor Area
0,84 + 1,02

13175 x 100 =1,41%

1,41% > 1%

Area of Shear Walls on Y Direction
SW1=0,3%2,5=0,75

SW3=0,3x2,4=0,72 Southeast Northeast
SW5=0,3x2,1=0,63

The Ratio of Shear Wall Area on Y Direction to Floor Area

0,75+ 0,72 + 0,63 100 = 1,599
X =1,

131,75 ’

1,59% > 1%
Shear wall percentage is within acceptable range.
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SLAB SYSTEM
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Solid Slab with Beams Thickness

l x

S ——
_length of continuous edges t215+21—0x(1 4)
" totallengthof edges T

Most critical ones—> S102 and S105

4+5+4 4 0,72
e Oeqp = —=(0.72 te10,=——5%(1 )=10,5 cm
(A S02Tats4asT 102 15432 4 ’
N N 7_// 4
45 1
4,5+5+4,5+5 ts10s=—=0%(1--)=10,2 cm
(04 = = 154+— 4
51057 4 545+4,5+5 4_55
///., ,,,;‘\\ !
—-1—{ B )
" Slab thickness>most critical slab thickness t=>8 cm

‘E Since the thickness of most critical slab is 10,5 cm
. Slab thickness=11 cm

-— C)

e “\::
N o7

Solid slab with beams is selected. . N
=z

Since %SZ , two way solid slab

74
\
A\

\Y
7

systensl should be used.




COLUMN DIMENSION

Dead Load of Slab
Own Weight : 0,11x2,4=0,26 t/m?
Levelling : 0,04x2,4=0,096 t/m?

Covering : 0,025x2=0,05 t/m?
-+  Plastering: 0,02x2=0,04 t/m?

Dead load for slabs = 0.45 t/m?

Total Load = (1,4xDead Load)+(1,6xLive Load)

Total Load = (1,4x0,45)+(1,6x0,2)=0,95 t/m?
Tributary Area=3,75x4,25=15,93 m?

Wall Load=Tributary Areax0,15x1,4

Slab Load:Slab Areax(0.95

Live load for slabs = 0.2 t/m? (for residential buildings)

il \“ ‘.‘,/ - ,,\\\l\ i \\ “,,’ TN “.,” T \\“
(1) (2 L3 ) 4 L9 )
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] 1450
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S o
= <
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(B Y — —_— m 3
o o
o) 9]
= o 2 -
) w0
< <
SwW1 SW5
c) (0,3mx2,5m) SW4 0,3mx2,1m)
" " ey = I = =
.t (0,3mx3,4m)
o o
S o
1) ‘ ™
‘Dx - = S R S
|
250 500 350 350
| \
1450
J 30cm
7 k. ‘/‘ ‘\“ 7 3 :,/'
1 (2) (3) 4 (5)

=== Slab Load=15,93x0,95=15,133 t

s Wall Load=(15,93)x0,15x1,4=3,345 t

===) Slab Load=15,93%x0,95=15,133 t
+

Total Load=33,611t

B
—(¢)
o *To be on safe side,door openings are neglected.
— N
N - 33611
. 0,4xfck €=0,4%200
A2420 cm? but A;should be bigger than 900 cm?
30cm

Therefore, the column dimensions are 30cmx30cm according to TS-500



BEAM ANALYSIS
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For beam analysis, the beam on axis B is selected since there

is no shear wall and it is the longest span.

P,= (1,4xDead Load)+(1,6xLive Load)

P, = (1,4x0,45)+(1,6x0,2)=0,95 t/m?

LLoads on B 1-2

P,=P,= P;x2=0,95x"=0,79 t/m

P,+P,=0,79x2=1,58 t/m

l.oads on B 2-3

l
= xX=< X
P3 PD 3

!
P4:PD><§S X

1,5 —

1,5 —

0,5

0,5

= 0,95x: X [1,5 - (OE;;]=1,49 t/m
4

= 0,95x2 X [1,5 - (OTS)ZI=1,56 t/m
4,5

P;+P,=1,49+1,56=3,05 t/m

Loads on B 3-4

Ps=Pg= Pyx2=0,95x>=1.11 t/m

P.+P.=1,11x2=2,22 t/m
LLoads on B 4-5

P,= Pyx2=0,95x==1.11 t/m

*The own weight of beam is neglected.



BEAM ANALYSIS

p7/777777777774 P77777777777774 P77777777777774 P777777777777/4 P77777777777774
e Moment of Inertia [= Lph3
12
W=1,58 W=222
w=1,11
TIITTITTI1T1 Assumed beam depth =0,5m
1 1
1 2 3 4 5 lyeam= Sbh?=- X 0,3 x (0,5)° = 0,003125 m*
cm cm cm cm 1 1
250 500 350 350 Icolumn — Ebh?,zE X 0,3 X (0,3)3 = 0,000675 m#*
T77777777777 777777777777 A777777777777 777777777777 A777777777777
) av’ M a
. . . AB 1= . =
Distribution Factors MAg= L 7 FE FEM= P midspan™ 54
2(7)
1,58x%(2,5)?
0,003125 0003125 FEM,,="22%0 20,8 tm
2,5 Iy = 2,5 =0.55
I'1,=500313E 5000675 =0,75 2170,003125 (2 0,000675) 0,003125 Y M ~ 1,58X(2,5)2_0 Mt
2.5 +(2x 32 ) 2,5 3,2 5 midspan12™ 24 =Y, m
3,05%(5)?
FEM,,=>">C 6,35 tm
0,003125 0,003125
_ 5 _ — 5 _ _3,05%(5)%
I')3=06,003125 5000675 o0031z5-0,27 I'sy 0,003125_|_(2 0,000675)+0,003125 0,32 M midspan23= EEy— =3,18 tm
2,5 +(2X 3,2 ) 5 3,5 3,2 5
2,22%(3,5)?
FEM,,=222X35) -5 96 tm
0,003125 0,003125
- 3,5 2
_ 3,5 _ I, n= ' =04 _2,22%(3,5)%_
r'34_0,003125_|_ 5 0000675 5003125-0,46 43 m+(2 0'000675)_,_0:003125 ! M hidspan3a= T—I,IB tm
T35 T\XT 35 )t 5 3,5 3,2 3,5
1,11%(3,5)?
FEM, =222 -1 13 tm
0,003125 0,003125
_ 3,5 _ _ 3,5 _ _ 1,11%(3,5)*
r‘4-5_0,003125_|_(2 0,000675) 0,003125_()’4 r‘54-_0,003125_|_(2><O,000675)_0'68 Mmidspan45_ T_0;57 tm

3,5 3,2 3,5

3,5 3,2



BEAM ANALYSIS

e

[TTITIITTIT]
1 2 3 4 5
!
(_, 0.75 0,55 |0,27 0,32 0,46 04 |04 0,68
FEM (0,82 -0,82 | 6,35 -6,35 | 2,26 -2,26| 1,13 -1,13
15t Cycle [-1,52 -0,3 0,65 -0,75| 0,23 0,94| 0,38 0,23
X -0,7 1,127 -7,1] 2,49 -1,32| 1,51 -0,9
2" Cycle | 0,52 -3,23|-1,58 1,48| 2,12 -0,08| -0,08 0,61
Y |-0,18 -4,35| 5,42 -5,62| 4,61 -1,4| 1,43 -0,29
4,01
0,84
+
0,39
0,18 T it +
- - = = \— -0,29
1,4
1,43
-4,35 -4,61
-5,42 -5,62

Span 1-2 Span 2-3
3,18+0,83=4,01
4,01
3,18
0,41-1,26=-0,85 n
-0,85
0,41
) _ _
-0,82 4 _-0,82 -6,35 6,35
Io,18 -4,35 l I-5,42 -5,62'
1 1-353_ . 3,53 0,03 0934073 55 0,73
2 7’
Span 3-4 Span 4-5
1,13-0,74=0,39 0,57+0,27=0,84
0,39 0,84

1,13

150

2,26 -1,13/ \-1,13

-2,26
1461 1, 4' 1-1,43 -0,29I
2,35 4 86-2,35 0,86 03 8403 0,84
— 5 074 =0,27
2 2
b xd?
Beam Depth K=
Mmax
K,=25 cm?/t
M, .= 562 tm
25:30Xd2 mmmm) d=21,6 cm  Clear cover=5cm
562

Beam depth=21.6+5=26,6 cm
However, beam depth>3xslab thickness=33 cm

To be on the safe side
Beam depth =35 cm



'
i

&y,

1
s W

- '-,‘i'rl.' L

.’ .

£




