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First Floor Plan

Ground Floor Plan
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ELEVATIONS

South Elevation

6.00
v _
i i i
R i 0
- - ol T T ' : 3.00
g 11 il e L $
— E . i i ‘ i"‘ 4 0 1.30
||

West Elevation



=
LL
—
N
>
n
-l
<
o
)
—
O
)
ad
-
N




NS
WP i ) )
g e T I
N7 ot
St N e e -
oy WAL







MASS CENTER & STIFFNESS CENTER

Mass / Geometric Center Rigidity / Stiffness Center
OV R ¢ ®
290 170 394 166 | 200 400 290 170 394 166
| 460 ! 430 130 600 ! L . L 430 130 :
®3_J__.,J____ : —+—®)
g | | g
SW Il =4,3m
14— —-®
S I SW Il =3m uﬁ
¥ ‘I” e
O 5 S IR = P v I BC
g 1 MASTU‘.’Q‘LE’;‘)‘ -
@ | e s'Tu=|=NEs(s1 CENTER jv @
@75*0,0) oo T -~ @
460 lL 560 600 I | 40 | 560 L 600 |
oG & o ® @ @ © ®
1 ; . Ly - 2ZylL,
A, =15 x 10.2 = 153 m? Lgwi = 75X 0.25 X (44)* = 1.77m Xs =5 S 3
_ _ 2 1
Ap=6x13=78m Iswz = 7% 0.25 X (3)7 = 0.56 m* y = 46X056+10.2x177+16.2X0.56
=
A=A, +A, =153+ 78 = 231 m? ) 0.56+1.77+0.56
1 = —Xx0.25 x (4.3)3 = 1.65m*
W12 (4.3) m = 10.27 cm
1
= 153X52+78x132 _ - 33 om Tows =75 X 025 X (4.4)° = 1.77 m* v = 0X177+15x165+6x056
231 S 1.7741.65+0.56
1
153X7.5+78%12.5 Iewe = — X 0.25 X (3)3 = 0.56 m*
Coy = =9.18 cm SWs 12 (3) =7.06 cm
231 )
Iawe = — X 0.25 X (3)3 = 0.56 m* (Xs,Ys)=(10.27,7.06)
SWé6

12



SHEAR WALL OPERATIONS

Shear Wall Percentage

NGO IINO

1 N2 LB
‘ 290 170 ‘ 394 i 166 [ 200 400
! 1 430 130 600
. 460 —, |
B — @
° ‘ ‘ SWV=3mg _
8 | | 8
SW Il =43 B
@)7 v‘i*i J ’ m\ 7777+7v4®
g T |sw h=3m | g ¥
Ot LN B g
=l | = BV |v=4,4mh . ©
31 |1 B |
g I i /:E ﬁ
e W | L
T 4«' IswWvi=3m —©
| | | |
g SW VIl = 3,‘51m ‘ =
SW | = 3,45m| J -
O e —— R ——(®
& Ty TN

Area of the footprint of Shear Walls on Axis

Floor Area

Total Floor Area : 231 m?

Area of Shear Walls in X direction:

0.25x3+0.25x3+0.25x44=1.13>1V

Area of Shear Walls in Y direction:

0.25x44+025%x3+025x43=127>1V

Eccentricity

| XM — XS| |7.83 — 10.27|
= X 100 =

x 100 = %15.1 > %5
°x L, 16.2 /o /o

IYM — YS| 19.18 — 7.06)|
_ X 100 =

L — X — 0 . 0
ey L T 100 = %11.1 > %5

We shoud make additions and/or alterations on shear
walls to superpose mass center and rigidity center

Shear Wall Operations

¢+ Adding shear wall on Axis 1

_ 46x056+102x1.77+16.2X0.56 4+ 0 X Igyy;

X. = 7.83
S 0.56 + 1.77 + 0.56 + Igyyy

1

¢+ Shortening SWI

v _0><Isw1+6><0.56+15><1.65_918
S Iy + 0.56 + 1.65 -

1
Iswi = 0.86 = 7 % 0.25 X h3 h=3.45m



SLAB ANALYSIS AND DESIGN

Slab Thickness Two Way Solid Slab (S101, S102, S103, S104)
t>8cm t>l5—"[1—%] 1
® @ (3) @ B B 20 4
! 290 170 l/ 394 166 | 200 400 15 + (m)
@F—l—m—T—— = —r—(® Ll
s | | 1 s ihds g _ Xlengthof cont.edges
® f : SW L= 45m | —® %= "Ylenth of all edges
g i |SWII=3:'m__ I E‘
kc}aj_— 18 sv&wi;A_nw;F_;ic" 5.64+9+9 £ > 560 _ o8l
8 ‘]; | ' NJP For S103 — 0(5203 — — 0-81 - 20 4
r ' . 5.6+94+9+5.6 154+ —F—
o —f (&)
i |Sll(\)2Vl=3m i 5.6
t >16.32 cm
460 0.5
_ 46+9 e - _]
For$104 = Cp0s = prgioiag = 0 15 + (2 4
(75)
4.6
S103 and S104 are the critical slab types, so we £ >15.96
calculated them and we decided to take minimum =-+9.90 cin

slab thickness as 17 cm according to TSC(2018)
and TS - 500 regulations.

One Way Solid Slab (S105)

S L 13
t>8cm t>£ since 1=

600
ForS105 - t = Er =24 cm




DESIGN LOADS AND COLUMN DIMENSIONS

Tributary Area Design Loads
(? (? O (? Dead Load on Solid Slab ]
e e fm Own weight : 0.17 x 2.4 =0.408 t/m?
1y O e g Moo v ® ) __ Total Dead Load
e ’ ‘ I = Leveling :0.04x24 =0.09 t/m? — 0.588 t/m?
" S— . Covering  :0.025x 2.0=0.05 t/m?
/SW Il = 4,3m )
&-11— ] [ ® Plastering :0.020 x 2.0 =0.04 t/m?
. g
©—+ (5 _ _ . : -
. g Live Load on Solid Slab 0.2 t/m? for residential buildings
On 1 ®
/ j SW V= 3m | , Total Load = 1.4 x Dead Load + 1.6 x Live Load
8 SWVII=351m , 6;0 1 : Al DR =14x0588+1.6x0.2
®k; !SWIL3’45mF—~—%*vﬁ® =1.14 t/mZ
b sl +0.00 Floor Slab Load on Colurmn
'/} (2 3 4 u
© O © ® 1.14 x 40.75 = 46.45 t
7
w Wall Loads
——® Wall Load = 0.15 t/m?
Tributary Area = 5.5 x 5.1 = 28.05 m?
------ —(8) Wall Load on Column = 28.05 x 0.15 x 1.4
' = 5.89 t ( Beam own weight is not included )
_____ @
| Total Load on Column
A Ny =46.45t+5.89t=52.64t
|
| = = 2
| A,=25x%x51=1275m A2 d A > 52640 A. > 658 cm?
i ® 0.40fck 0.40 x 200
+ 3.00 Floor _ o _ _
QB However, according to TC-500 minimum column dimension can

A = AL+ A, = 40.75 m? be 30x30 cm, so we take column dimensions as 30%30 cm



BEAM ANALYSIS AND DESIGN

Beam on Axis D

[
Pg=114t P=Pyx> P=Pd><;—s>< L5 —"=
(5
PP Fe o
| 200 170 | 394 166 = 200 40 |,
1 - "L 430 130 600 'lb
8| | | .
,ri,__ —
I g
§ EI e T
- . £ &
-1 | e 1O
g I r | P2 é S
Yy N ]
ORSZLIEF N 1 -®
i P3 | P4 300 ‘ .
g L
- y i 800 L
2 ! 1 | '!
®_ETO'O) [RERANERN! [ ) ) T N
w R i
] 460 L 560 \ 600 L

4.6
P,=Py=114x—==175tm

5.6
P,=P,;=114x—-=213Um

S

©

P, +P,=35tm

P, +P,=4.26 t/m

0.5

Icolumn

1
- 30 12 % 0.3 x (0.3)2 = 0.00068 m*

30

— Since the beam depth should be at least 3 times the
slab thickness, assumed beam depth is taken as 51 cm

Ibeam

1
51 -—=x0.3x%x(0.51)?>=0.0033m*

12
30
0.0033
_ 16 _
™12 = 0.0033 5  0:00068 ~ 0.61
16 3
0.0033
_ 16 B
"21 = 0.0033 L 5 000068 0.0033 ~ 0.41
16 3 56
0.0033
_ 56 B
"23 = 0.0033 L 5 x 0:00068 00033 ~ 0.33
16 3 5.6

3, =0



TWO CYCLE METHOD I

iy - T qL* 3.5%(4.6)>
3.5t/m 4.26 t/m FEM;, = FEMy, = 12 12 = 6.17tm
2 gL?  4.26X(5.6)°
: 12 12
/7777 /17777 /7777
5.67
3.60
r 10.61 0.41/0.33 0
C#D FEM|6.17 -6.17(11.13  -11.13
1stcycle [-1.02 -1.88|0 -0.82 /
> |5.15 -8.05|11.13 -11.95 501
2nd cycle [-3.14 -1.26 |-1.02 0
2201 -9.31/10.11  -11.95
1 5.57 1
— i 1.02 — 0.82 9.31
416 —3.14 =051 3.09 5 = 0.1 10.11
’ 11.95
2 30 x d?
K,= bv}:;d K,=25m%t 25= 1;;5
6.17 6.17
(2.01) (9.31) d = 31.56 cm
T l
4.16 3.14 | 11.13 11.13 h =d + 5 (clear cover) = 36.56 cm
' (10.11) (11.95)
i | According to TC-500, beam depth should be at least 3 times

1.02 0.82 of slab thickness, so beam depth is selected as 51 cm.



BEAM ANALYSIS AND DESIGN
q) 290 170 | 394 16663) 200 400 @

Beam on Axis 2 L - 1 430 130 600 L
Q\}*J__-.J____ . ———
1 .5
P,=114t P=Pdx =X 1.5—(‘1’)2] g | :
L (B)—t—fp=== o —t—{ 5}
. ﬁ P1 P2 g
46 | 0.5 Ot 3 3= pL s
P1=1.14X?X 1.5 — 9 > =239t . £ E— g
(R) i ; J+ | §
] _ O P3 M ps | F O
5.6 0.5 — 300 ‘
P2= 114X?X 1.5 — 9 > = 2.78¢t 2 = —— .8
7 s e 345 600 L
56) | % —_u 1|
@’g@,m IIIIIIIIIIIIII T—“—®
4 . 6 [ 0 . 5 | - ‘ 460 L LLU"!SJG;:L)LU‘I* L 600 L
P,=114Xx—x|[15— =211t i
3 6\’ oo ® ®
(78
56 | 0.5 | r,=0
Py=114x—-x 15— —| = 227t
6 0.0033
(5%) ¢
21 = 0.0033 0.00068 _0.0033 — 0-3°
+2 % X
6 3 6
P,+ P, =4.38 t/m o 6 _ 035
23~ 0.0033 0.00068 0.0033
+2 % X
6 3 6
loumn = 0.00068 I, = 0.0033 0.0233
Fs2 = 0.0033 _ 0.00068 ~ /1

6 T 3



TWO CYCLE METHOD 1

ANRNRY
517 t/m 4.38 t/m
6m 6m
/7777
r|o 0.35/0.35 0.71
C¥#D FEM |15.51 -15.51(13.14 -13.14
1st cycle|0.41 0|4.66 0.41
Y [15.92 -15.51|17.8 -12.73
2"d cycle| 0 -0.80/-0.80 9.04
> 115.92 -16.31| 17 -3.69
7.76
i 7 6._57
0.41+0.8
— =061
2
13.14
15.51 15.51 | (17)
(15.92) (16.31) 1 |
I} ! 386
0.41 0.8

9.45 — 3.86
= 2.8

2

13.14
(3.69)

9.45

qL’> 5.17x6°

12 12

FEM;, = FEM,,; =

qL’>  4.38x6°

12 12

FEM,; = FEM;, =

7.15

9.37

15.51 tm

13.14 tm

T

16.31 |17

K, = 25m?/t

3.69

2E 30 x d?
1700

d= 3764 cm

h =d + 5 (clear cover) = 42.64 cm

According to TC-500, beam depth should be at least 3 times
of slab thickness, so beam depth is selected as 51 cm.



