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S IRULIURAL SYDSIEM

Fa B (o) (D) 2 GEOMETRIC CENTER
/ ot NS NS v G _x 180 =[(52.5) x (1.75)] + [(37.5) x (4.75)] + [(37.9) x (7.23)] + [(52.5) x (10.25)] ; G =6
G, x 180 =[36 x (1.5)] + [36 x (4.5)] + [36 x (7.5)] + [36 x (10.5)] + [36 x (13.9)] ; G, = 7.5
350 250 = 250 350 So ; Geometric Center ; (6, 7.5)
# # ; s &

/g\ STIFFNESS CENTER
~— According to y-axis:

[(%) x (0.25) x (5.7)° x 6 | +| (%) x (0.25) x (4)° x 12 ]

=7,5
[(55) x 025 x 572 | +[(2) x (025 x @3]

According to x-axis:

[(S) x 025) x 32> x 0] + [ (S) x (0.25) x (4.2)° x 0| + [ () x (0.25) x (88)* x6 |

s +[(5) x 0.25) x (6.15)3 x 6| +[(Z)x 025 x (4.2)* x 12| +[(5) x (025) x 3.2)° x 12] 6

[(5) x (025) x B2)* | x2+[ () x (025) x (42)* ] x 2

12

+[(é) x (0.25) x (8.8)? ] +[(é) x (0.25) x (6.5 |

(=

Stiffness center; (6, 7.5). In x and y direction geometric and stiffness centers coincide.

~/ 8SHEAR WALL PERCENTAGE

Floor area: 180 m?

1 7 'I 1 Area of shear walls on x-direction:  {[(3,2) x 2] + [(4,2) x 2] + (8,8) + (6,5)} X 0,25 = 7,52
A A A A e The ration of shear wall area in x-direction to floor area: 7,52 _ 00418 4%
: A ) { B } C ) | D | ( E ) 180
N \_ N \_/ \_/

Area of shear walls on y-direction:  [(5,7) + 4] X 0,25 = 2,42

GROUND FLOOR The ration of shear wall area in y-direction to floor area: % -0,0134 1%



S LAB | HIULKNESS

SELECTED SLAB
According to the Codes- TS500 and

i B C D_ E Turkish Seismic Code, solid slab {Sﬁr f 1
with beams (one way and two way) N N
and one way joist slab is selected. < O ‘
350 250 250 350
/ s # ¥ #
; L L
5 N 5 ._
s g S161 =102 | | s103
™ [ - l l :’F
el BEAMS (ONE WAY) BEAMS (TwoO WAY)
S S ONE WAY JOIST TwoO WAY SOLID
SLAB THICKNESS SLAB THICKNESS
For S101: o — __length of the slab continous edges
o T3 d > length of clear span/20 lengths of all edges
S o dyp,= 600/20= 30 cm For S103:
| N N o ONE WAY SOLID V5464 B gia
2) GALLERY I 2 SLAB THICKNESS 3 35+6+35+6 o
3 S For S102:
® « sho X
o 600 t> — (123
1 N 1 Since; — >2 ——=24 20
: | 250 15 +
one way solid slab is selected. I'°”g
\ 350 L, s 20 350 i £ s I, short
' ' ' $102 — % 350 08
: o oy : Lesis 2 (1= T
A B C D E 250 20
25 600

The smallest permissible thickness is 8 cm. 330

10>8, d,,=10cm te,0s > 10,92 cm
Thent=11cm

FIRST FLOOR



OO LUMN DIMENSICOIN

TRIBUTARY AREA LOADS
7\ AT 7N\ 7\ AT
xﬁ/ \%/ \_c_;_/ \D/ Column 4B is chosen since it has the largest The column cross sectional area (A )
tributary area. should satisfy the following requirements:
. 350 . 250 250 350 | N,
/ ¥ s ¥ e W
SOLID SLABS €T 0,75x f.q
. , Own weight: 0,12 x 2,4 = 0,288 t/m?
/ ™\ * ; ! — e
(5 )— x5 Leveling: 0,04x2,4= 0,1 t/m? Ng = (3417) +(20,48) = 54,65¢
: : “"/ Covering: 0,025 x 2,0 = 0,05 t/m? — 54650kg
o~ . Dead Load: 0,288 + 0,1 + 0,05 + 0,04 = 0,47 t/m? .
Omnd -~ 4 Liveload: 02 t/m fea = 130 kgf /cm
a Total Load: 1,4x 0,47 + 1,6 x0,2 = 0,98 t/m? 54650
Total Tributary Area: (3x3) + (1,5x1,75) = 11,62 A, =
0,75 x 130
8 8 SL,:11,62x0,98 =11,39t
SL,:11,62x0,98 = 11,39t A. = 560,5 cm?
SL,:11,62x0,98 =11,39t
P . Total Slab Load= 34,17t The cross section area shall not be less
\3 J T F '\3_ Y, than 750 cm?. Thus, in order to satisfy
o o WALLS the requirements, column dimensions
- ° @ N Floor Height: 3 m are chosen as 30 x 25 cm with a cross
@) | - ~ [ 2 NetWall Height: 2,6 m section area of 750 cm?.
~— GALLERY " Wall Length: (4,5 +1,75) = 6,25 m
8 8 Wall load on the tributary area
- o WL:126x6,25x0,45x1,4=10,24t SL,: 11,39t
\1 J—F T 1/ WL, 26x6,25x0,45x1,4=10,241
h Total Wall Load= 20,48 t WL,: 10,24 t
350 . 250 250 350 320 c™m SL2: 1,99t
1 7 £ A 7
(A) 'B) (C) (D) " E | SL,: 11,39 t
N, N 4 N Ns? N
COLUMN
FisdT Fiooa CROSS SECTION




___ BEAM ANALYSI|S
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170

300

600

300

300

TwDO-WAY S0OLID SLAB

A T

< E

ONE-WAY SOLID SLAB

B
T ACA A A A A A |Ba
—>

For long span:
W=Pgx Zx (1,5 -

For short span:

l UNIFORM DISTRUBUTED
W= PdX—s 0,5
3

(_If )2) WALL LOAD ON BEAM
ls

WL= Wall Height x 0,45 x 1,4
WL=26x0,45x14=1,6tm

Pgss = 0,98 + 1,6 = 2,58 t/m

Pgaz= 1,5 +1,225+ 1,6 =4,32 t/m
Pg32= 0,98 + 0,93 = 1,91 t/m

LOADS ON BEAM

Loads on Bss Beam:
P, =0,98 xg =0,98 t/m

Loads on Bs3; Beam:

P,=0,98 x22x (1,6 --2%;) = 1,5 tim

623
Ps = 0,98 x2= = 1,225 t/m
Loads on B3, Beam:
P, =0,98 x> =0,98 tim

Ps=0,98 xz?'Sx 1,5 % )=0,93 tm

-



___ BEAM ANALYSIS
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CROSS SECTION

Bss4 has the longest span =6 m

Beam depth = span length/12,5 = @ =48 cm

Ps=(1,4xDL)+ (16 xLL)
b x h®
12
(0,25)x (0,5)3
12
(0,25) x (0,3)3 _
12

(5,7) X (0,25)% _
12

lbeam =

lbeam = =0,0026 m*

lcolumn = = 0,00056 m*

=0,0074 m*

Ishearwall

I
r= LI
1
0,0026/3

0,0026 (0,00056
5+ )2

54 = = 0,699

. 0,0026/3
[45 = 55026 o0026 L(o,oooss) %2
3 6 '\ 3

= 0,518

= 0,0026/6
r43 ~ 0,0026 0,0026 (0,00056) %2
3 6 3

= 0,259

_ 0,0026/6
I'34= 0,0026 0,0026 (0,0074
6 3 3

= 0,065

) x2

B 0,0026/3
r - v 0,0026 0,0026 (0,0074
3 6 3

= 0,131

) x2

0,0026/3
0,0026 (0,0 0056
3 3

) x2



___BEAM ANALYOIS

3m
il l l v W W \Ir v W W W ¥ YV W l l l
@ 3m @ 6m 3 3m @
3m
( M SIGN CaONVENTION OF FEM
0,699 0,5180,259 0,065(0,131 0,699
FEM|1,93 -1,93| 12,96 12,96 (1,43  -1,43
1¢tCycle | -2,85 -0,67| 0,37 -1,42 0,49 0,75
3 10,92 -2,6 (13,36 -14,38 (1,92 -0,68
2" Cycle|0,64  -5,77(-2,78 0,8(1,63 0,47
2. |-028 -8,17|10,58 13.58/3,55  -0,21
54 = 0,699 I34= 0,065
W x 12 r== 0518 3= 0,131
FEM = — * = 0.699

2
FEMs, = _2'5812(3) = 1,93 tm

FEM,; = % = 12.96 tm

2
FEMa, = % =1,43 tm

BEAM DEPTH

K = DwXd® K =250 mmKN
Mmax K0=25 cm?/t
25 x g2 d=36,8 cm
P R —— _
1358 clear cover=5 cm
h=42 cm

According to the building regulations, beam depth can not be smaller than the
three times of slab thickness. Thus, the beam depth>33 cm. The beam depth is

chosen as 50 cm.

6,48
/\ _lon

0,96 :
[ i
A g N 1
12,96
+0,28 -1.93  -10,58 -12,96  -1,43 -0,21
changes of
e ZF(2.21) (6,24)J7 ?(2,38) (0,62)J7 J7(2,12) (1‘22)?
moments -1,93 -8,17 | -12,96 -13,58 | -3,55 -1,43
change on the
mid-span (6,24 - 2,21) =202 (2,38 - 0,62) (2,12 -1,22) = 0.45
moment 2 2
end value of
the mid-span 0,96 - 2,02 =-1,06 6,48 + 0,88 = +7,36 0,72-0,45=0,27
moment
7,36
028 ___ e 0,27
1,05 | 0,21
3,55
8,17
10,58
13,58




