BEYAZIT-TURKER-UNAL

STRUCTURAL DESIGN IN ARCHITECTURE-AY-GUNEL-ERDIL-TASKIN



office mass

atelier mass

Synapsis

LEVEL -1 atelier - garage/depot

S F@ LEVEL 1 private rooms - leisure activities
\lﬁJ LEVEL 0 living areas / kitchens - offices

private mass

technical mass

MASSES SYNAPSIS SYNAPTIC LINK FINAL MASS

Schematic design process was started by discussing how can we intersect private and common
spaces to each other to create a syntesis of interrelated uses. As our dream house need to serve
more uses than living spaces which are offices, studios and wide areas to keep our artworks, we
generate mostly open spaces to another. In that sense to keep our art collection, we decided to
create minimal and simple structure with galleries to reduce the complex view while artworks
come together. Furthermore, apart from the private rooms, mostly all spaces communicates with
each other for flexible uses.
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geometric center

x sfifness center ‘ » L

14,30 1807

03 (2,5)’ =0,390625
Y125 =30 %-0,3- (5 =3125

=—.0,3:(7,5) =10,546875
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PERCENTAGE AND CALCULATIONS

lg- X +15- X, +1g-Xg

X. . A Y - A
GEOMETRICAL " _Zl A y _21: A
M T n M T n
CENTER > A S A
i=1 i=1
 C10.5 X, _ACX A X A X
A, =10-25 A +A,+A,;
A, =15.15 - 10-5-25+15-25.17,5+15-15-225
10-5+15-25+15-15
X1 =23 ~18,0769231= 18,07
X, =175
Xy =225 % _ACYI A Y ALY,
=
y, =25 A +A,+A
y,=225  _10-5.25+15-25.225+1515-75
;=75 10-5+15-25+15-15 :
X -] . X. - |
STIFFNESS " _Z; Lo v _Z;‘ -
CENTER L Sl

2L

i=1

Y. = -yl Yo+l ys+ 1y, sy

S

I+ 1, +1g L+ -+, +]
~3125-30+3125-30+10,546875-5  0,390625-30+3,125-30+10,546875-30+3,125-20
3125+3125+10,546875 0,390625+3,125+10,546875+3125+3125
240,234815 _ 14,30235535=14,3 _ 484315 _ 23,84615385= 23,84
16,796875 20,3125




PERCENTAGE AND CALCULATIONS
In order toobtain %0 eccentricity, X, must be equal to18,07. In order toobtain %0 eccentricity, Y, must be equal to17,5.
Add a shear wall on axis 7 named 9. Add a shear wall on axis G named10.
X9:30 Xs:I6.X6+I7.X7+I8.X8+I9.X9 |1'Y1+|2'y2+|3'y3+|4'y4+|5'y5+|10'Y10
I+ 1+ 1+ Yio=0 Yg=
L+ ++1,+ 1+
_240,234875+1,-30 484.375
~ 16,796875+ | = : =17,5 = |, = 7,366071429
i 20,3125+ 1, 0
=18,0769231= |, =5,31749843 1
|, = .0,3-(a)} =5,31749843 Ly =-0.3-(b) 7366071429 = b =6,65242734= 6,65
12 1 1
= a=5,969286916 = 5,96
SHEAR WALL PERCENTAGE
= | g Ground Floor Area =650 m?
' - ’ —il Area of Shear Wallon x direction :
= N = (2,5+5+5+7,5+5+6,65)-0,3=31,65-0,3= 9,495
o ?ﬁﬂé " e ) S The Ratio of Shear Wallon x direction is : 9,495 =0,01460769231 = %1
Area of Shear Wallon y direction :
(7,5+5+5+5,96)-0,3=23,46-0,3=7,038
The Ratio of Shear Wallon y direction is : 7(’3(:)8 =0,01082769231 = %l
geomeltric center
] Totalshear wall cross sectional area is within acceptable range.




Selected slab typeis solid slab with beams.

Since :—1 <2, two waysolid slab systemis valid.

2

m

|, = clear span length in

a
—S} where m =

Q%‘[l‘ 2
15+()

SELECTION AND
THICKNESS CALCULATIONS

20
|, Osi01 = 20

1.
s 15
Os100 = 20 =0,73

10

short direction of theslab Olsio3 = 20 0,5
> length of cont. edges 5
o, = Oleyon = — = 0,25
> length of all edges s14 = 50
t >0 g 11290 75107142857
(20) S
15+ —
1
t, >0 4 071300 4 6105116071429
(20) 5
15+ — | -
1
ls103 2 5020 11— 0’5} = 5050 .0,875=125
15+() -
1
ty >0 1 0251300 4375133928572
20 5
15+ T -

therefore,t >13,392
t =14 cm s selected.

8572




TRIBUTARY AREA AND MINIMUM
COLUMN AREA CALCULATIONS

zoe oen | TRIBUTARY AREA ——
- | .
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e @m: J L Beam B6 is First Floor
iy a N L s S
amama Z I\ asam/l chosen
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Ground Floor

—m - - I Ground Floor

35 cm
= = . Basement
40 cm
Assume beam depth as longest span (12,5) . COLUMN

% =40cm So net wall height is =2,6 m

First Floor LOADS
Dead load of solid slabs:

own weight:0.14-2,4= 0,336 ym? According tostandards: Slab load :5-5-1,0508 = 26,7t = 26270kg

levelling :0,40- 2,4 = 0,096 t/m? A > N, _ 99285 Wall load :75 -26 -045 14 =12285% :12285kg
covering: 0,025-2,0=0,05 t/m’ 04-f, 0,4-200
_ Plastering:0,020-20=0,04ym*  _99285_ 54 gao5 o2 Slab load :5-5-10508 =267t = 26270kg
Total=0,522 t/m? 80

[1241.0625 = 35,2271698 Wall' load :5-26 -045 -14 =819t = 8190kg

Live load = 0,02 t/m? — 35.40=1400
therefore, column Slab load :5-5-1,0508 = 26,it = 26270kg
Totalload =P, =1,4-0,522+1,6-0,2 dimensions are Total load = 26270 +12285 +26270 +8190 +26270

07308+ 0,32 =1,0508 t/m’ chosen as 35x40 cm =09285kg




LOAD CALCULATIONS

LOADS ON BEAM

For the short span of two way : B, has the longest span

| having no shear walls

W = P, . -short
-3 >0 _ 40cm
For the long span oftwoway : 125
i — 5 i PN ’ o _
[ (assumption in order to find
W =P, IShTort 15. I0,5 : the moment of inertia of the beam)
- ooooo ( @ B@fﬁ@] (I“)“QJ
= | 500 shor
Z — i = hort
I " r i | since the slabs are square shaped;
| long span is equal to short span.
| Therefore,for eachslab :
: | 5 :
[ o) ﬁﬁ W =10508- = 1,7513fromsingle slab

1,7513-2 =3,5026 t/m on a single portion of beam.

Uniformly distributed wall load on beam:
35 cm 750 cm

N EE WL = wall height - wall load - dead load factor

BEAM

b =2,6-0,45-1,4=1,638t/m
35 cm 1086 cm
oo N = | p, =P, = Puyy = Pays = Pagg = Pegr =

3,5026+1,638 = 5,1406 t/m




| = % .0,35-(0,4)’ =0,001866667 m*
|y = % .0,35-(0,4)° =0,001866667 m*
Loy, = % .7,5-(0,3)’ =0,016875m*

lows = é 10,96-(0,3)° = 0,02466 m*

a = 2001800087 _ 5 733334.10"

2a = 7,466668-10

~0,001866667

b .2=1,244444667-10°

c= 221951 5001125

~0,02466

d -2=0,01644

_ 8 02307692307 =023

a+b

——=0,0321193058 = 0,03
2a+C

r12_

1 =1s=

a
V3= 3y =1 13=1 5=V 5y =V 5=l 5= 7= 23+ b

=0,1875=0,18

& _0,20222046034 = 0,02

.=
® 2a+d

MOMENT OF INERTIA, LOAD

rem <4 _bh® 1 DISTRIBUTION FACTOR AND
12 12 | FEM CALCULATIONS
ZT TWO CYCLE METHOD AND
q 2 BEAM DEPTH CALCULATIONS
mid-span moment = ——
_10,7095833 FEM,, = FEM,, = FEM,, = FEM,, = FEM,, = FEM,,
2 5,1406-52 128,515
=535479165tm=5.35tm ~ 1, =10,7095833tm =10, 7tm
Ly (i g g g g g
W =[5,1406 tm 3m
CILLTITIT I ITIOP I IIITOII L  I T T
5m 5m 5m 5m 5m 5m 3m
TRV TV TTRVRTRNTIVR TVFVTVATIRT AN VTRV JAALAN
I 023 0,03/0,03 0,18/0,18 0,18/0,18 0,18(0,18 0,18(0,18 0,02
FEM |10,7 -10.7/10,7 -10,7/10,7 -10.7|10,7 -10,7|10.7 -10,7/10,7 -10.7
1* cycle |0,16  -1,23]0,96 -0,16/0,96 -0,96/0,96 -0,960,.96 -0,960,1 -0,96
Z 110,86 -11,93]11,66 -10,86/11,66 -11,66[11,66 -11,66/11,66 -11,66/10.8 -11,66
2" cycle|-2,49  035-034 1.95-2,09 209-2,09 209209 209-19 029
Z 2/837 -11,58 11,32 -8,91/10,57 -10,57/10,57 -10,57/10,57 -10,57|8,9 -11,43




10,7

11,58

+2,33-0,88

=0,725

2
mid - span moment

=5,35+0,725=6,075

6,075

5,35

10,37 8,91
T+l,79
—(),62\1'
10,7
11,32

+1,79-0,62
2
mid - span moment

=5,35+0,585=15,935

= 0,585

5,935 5,48

10,57

10,57{10,57

5.35
10,57 10,57
T+ 0,13
T+ 0,13
l(),7 10,7
+0,13+0,13

=0,13

mid - span moment
=5,35+0,513=5,48

5,48

10,57110,57

10,7 A

5,48

8.9

10,57

10,7

+l,8T

11,43

+1,8-0,73 —~0.535

mid - span moment
=5,35+0,535=5,885

5,885

11,43

MOMENT OF INERTIA, LOAD
DISTRIBUTION FACTOR AND
FEM CALCULATIONS

TWO CYCLE METHOD AND
BEAM DEPTH CALCULATIONS

.d?3
M

BEAM DEPTH K=

K, =25cm?/t
M., =11,8tm=1158 tcm
b, =35cm

2
25 = 85-d° — d*=8271428571
1158

= 28,7600914cm = 28,7cm

clear cover=5cm=h =28,7+5=33,7cm
since the beam depth can't be smaller than tree
times of slab thickness (14-3=42cm);

beam depth is chosenas 42 cm.




