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STRUCTURAL CALCULATIONS

1800
600
570

600

600

Y

/\/“\/\
5.

71600

/'I

600
1800

3 w
=
B
|
|
)y /
1l

600

[TITITTITITT
WLl ey

30

250 )F’(

\/\/

1

N2 )
\3/ \4/'\ >

Geometric & Stiffness Center Check
Eccentricity Center

BF

ey=

_Se=M,
L

LL
L

M, | 16,576 — 6,917

x 100 = 13

x 100 =2,62% (e, 5%KN/
X
M, | [9—9|

x 100 = 13

x100=0% (e < 5%)\/

y

Geometric Center

(A1 Xd1 +A2Xd2+ +A de)

G= Aj+As++A,

Geometric Center in X Direction

(63x7,75)+(63x7,75) +(63x5,25)
63+63+63

- G-= =6,917

Geometric Center in Y Direction

(63x15)+(63x9)+(63x3)

- G= =9

63+63+63
According to these calculations, geometric center i@on
Stiffness Center =2

Stiffness Center in X Direction

_0,25x(2,15)3

=222 = 0,207
ls= D22 0,167
=22 20,0703
lwe= 2= 0,167

S = (lswl X st1)+(|sw3 X ESW3)+(ISWiX LSW4-)+(ISW6 X sts)
X I | I

swl 'sw3 ‘swd ‘swe

S.=

X~ 0,207 + 0,167 + 0,0703 + 0,167

Stiffness Center in Y Direction

0,25x (3,8)3_
12

I =1,143

sw2™

*Beam weigths are ignored.

M(6,917 : 9)

Shear Wall Check

'£-86>6 v

swl*

I '—5=15,226 v

sw2* 2

200
| 'E_SZGV

sw3

L B0 656V
25

sw4*

L2230 15256V
25

sw5*

200

swé* 25

=86V

(0,207 x 2,5) + (0,167 x 2,5) + (0,0703 x 13) + (0,167 x 13) 6,576

Shear Wall Percentage

Total Floor Area : 63 x 3= 189 m?

Area of Shear Walls On X Axis:

0,25 x (3,8)3
12

I =1,143

SW5—

S = (Iswz X st2)+(|sw5 X sts)

+
Y Isw2 Isw5

S = (1,143 x 18) + (1,143 X 0)
Yo 1,143 +1,143

=9

(0,25 x 1,5)+(0,25 x 2 x 2)+(2,15 x 0,25)=1,913
Percentage : 1,913 + 189 =1,01%

Area of Shear Walls On Y Axis:
(0,25 x 3,8)+
Percentage:1,9+ 189 = 1%

(0,25%x3,8) = 1,9

According to these calculations, stiffness center is on ®5(6,576 ; 9)
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Selected slab type is solid slab with beams. Since, m=Illong/ | short < 2 , two way solid

slab system should be utilised.

m,=6/5=1,2 m,= 6/5,5=1,091 m,=6/5=1,2 m,=6/3=2
length of continuous edges 5+6 6
= 0g=———— =05 a5y= —————— = 0,261
total length of all edges 54+6+6+5 6+5,5+5,5+6
_ 64+5+6+5 3+6+3

= 0,667

Oy = o= ——————
3 6+5+6+5 4 346+3+46

lshort o
Formula: t = X (1-=
15422 ( 4)

5 0,5 5,5 0,261
t, > ———x(1-—)=0.138 t,=——;—x(1-—)=0,154
(15"'1,_2) 4 (15+1‘091) 4
5 1 3 0,667
t, = ———x(1--)=0,118 t, > ———x(1-—— =0,099
3 (15+%) ( 4 ) 4 (15+§) ( 4 )

t>8cm,t>1/30,t>1/10 (for cantilever slabs)
Since the most critical slab is S2 , Slab thickness should be larger than 15,4 cm.

So,t=16cm
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Tributary Area= 4 x 6 =24 m?

Since the column at 3B&3C has the largest tributary area, calculations for those:

Ownweight : 0,16x2,4 = 0,384t/ m?
N\ N/
/ /2 / \ \ Levelling : 0,04x24 = 0,1t/m?
S /\J \ / \ /\ / |
Covering 0 0,025x2,0 = 0,05t/ m? 0,574 t/ m?
250 500 300 250
* 380 /!*170'30 Plastering : 0,02x2,0 = 0,04t/ m?
| | AN
N ————P— ‘\c\\ \v{\\A/
" H\ - 0,2t/m?2  for residential buildings.
! =
2 -
B | ‘/B\' P, =1,4x0,574 +1,6x02 =1,1236t/m?
| M N
2 | }r 518 SL: 1,1236 x 24 = 26, 966 t
I i' WL: 015x24 =36t
2 == =" "/C\ SL: 1,1236 x 24 = 26, 966
ST NN AN 11120624 = 26, 966
< ‘ I = =
A\l ‘ H ;% g ° N, (Total Load) = 57,533t
] - 7
N . I » =g N )
N 28115 380 530 30 N \[)/
250 4 A 500 A 300 / 250 A N
: = () min Ag= —=D— f,, = 200 kg /o’
(1Y2) (3)(4)s) o)
Ny (Total Load ) = 57,533t = 57533 k
AL ALY oo ~ooe) 0
A= A.= 26,817 cm
0,4 X 200

According to the regulations column cross section area should be minimum 900 cm? & 30x30 cm

Therefore, column dimensions are choosen as 30 x 30 cm 30 cm

30 cm




— I-short 0,5 3
P= Pyx 3 X (1’5' (Llong/Lgor)2 | = b1l21
. 5
P,=1,1236 x (3) x (15 — (6/5)2) 2,159 t/m
{,,,/"1 \{2\: e 3\ e \/ 5\ P,=1,1236 x (53 )x (15 — (6/5 5)2) 2.204 t/m lcorumn= (1/12) x ( 0,3) x (0,3)3 = 0,000675
NA Y AN / \__/
T T 1300 | 1/12) x (0,25) x (0,3)3 = 0,000563
- - w025 P,=1 1236x(§)x(15 6/5)2) 2159 t/m veam™ (1/12) x(0,25) x (0,3)
5o g 4/{170 y (1/12) x (3,3) x (0,25)° = 0,0043
/,,.,,,.\\‘ ‘ T /—-'*'-\\ _ E _ 0,5 _ swaIIs X X =
{\ A/: - et Uy \_{.\ A/‘ P,=1,1236 x (3)x (15 — (g73p)= 1:545 Um
bt SWi1
g Ps=1,1236 x (3) x (1,5 - )= 2,159 t/m
§ < é 5 ) 3 (6/5)2
% | } —N 55
— | . S Pe=11236x (2)x (15— 6/5 5)2) 2,224 t/m
B ||y === = B
\_/ } N
glgle | g8
L |© v ‘ © (&
B |
TN 7N\ B lyearm/Li1 0,000563/6 _
(C ey e C ) e T T 0000563 0,0043 00043 00341
B M N L, "h, ' h, 6 3 3,5
N | gff . lpear/L1 0,000563/6 0.155
R S E3 N IbeaerIm, mn+Im,, mn+|beam 0, 000563 0,000675 . 0 000675T 0, 000563
( D \\_\$A [ ! _735% ¥; D ‘ Ll hl h2 LZ 6 3 3 5 6
N 26115 380 | 530 30 N
{ 7500 4/ 300 | 250 # P lpearm/Liy 0,000563/6 0.155
g e 5 Toromn  Vectuman  lecturmn  Jocam  0,000563 _ 0,000675_ 0,000675_0,000563
ANATA 7 L h, Toh, L, 6 3 3,5 6
N /\ 7 N AL r oo /Ly 0,000563/6 _ 0155
CB™ ] [ [ | 0 000563 0,000675 . 0,000675 0,000563
NN NN o I P R R 6 3t 35 ' 6
| . lyean/L 0,000563/6 o155
-' O Ty eotuma, eotumn s o 0,000563 _0,000675_0,000675_ 0,000563
T = — — 5 L, “h, = h, 'L 6 3 3,5 6
e o | | roe= 0 ) 00056%0%005(?4?5{6 0,0043 00341
. -beamy “column ‘column }
| I su | Ly~ hy * hy 3 3,5
BN A NN AN AN




6,575 - 6,575
A B C D|
11,112 11,112
13,149 13,149 13,149 13,149
0,0341 0,155|0,155 0,155(0,155 0,0341
C.i) 13,149 -13,149(11,112 -11,112]13,149 -13,149
0,158 -0,2241-0,158 0,158(0,224 -0,158
Z 13,307 -13,373|10,954 -10,954(13,373 -13,307
-0,454 0,375|0,375 -0,3751-0,375 0,454
12,853 -12,998(11,329 -11,329(12,998 -12,853
0,296+0,151:O,224 0,296+0,1512012.24
(=0,217)+(=0,217) _
T 7—0217 I
11,112 11,112
13,149  13,149'|(11, 324 (11.320)[13,149 13,149
(12,853) (12,998) l (12,998) (12,853)
t t o, 217 02171 1 t
+0,296  +0,151 +0,296  +0,151

FEM ;= FEM, =

4,383 x 6°

3,704 X 62

FEM =

M

mldspanAB

M

midspanBC:

M

12

midspanCD:

3,704 x 6°

24

According to TS500-7.3

h(total depth of the beam) = 30cm and 3t(t=slab thickness)

b,x d®

25 x d?

Max

b,=25cm

d=36,05cm = 37 cm

However, 3t= 3 x 14=48 42<48 so slab thickness is

12998

6,799

=25

+5 cm clear cover

M

max

— 13,149 t.m

=11,112tm

4383 x 62
24

— 5,556t.m

5,556

FEM=

q.L
12

2

= 6,575tm

h= 42 cm

= 12,998 tm= 1299,8 t.cm

h

48

6,799

12,853

12,098

11,320

11,329

12,998

12,853




