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ELEVATIONS

SCALE: 1/100
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SHEER WALL PERC

FLOOR AREA= 147 M2

X DIRECTION
AREA DF SHEAR WALLS IN X DIRECTION:

SW3 = 0,25 xXx 3 = 0,75 M2

SWy, = 0,25 xXx 3 = 0,75 M2

° RATIO OF SHEAR WALL AREA TO FLOOR AREA ON X
DIRECTION

1,5 M2 ~%1 15/.4, = 0.01

* Y DIRECTION
AREA OF SHEAR WALLS IN Y DIRECTION:
Sw; = 0,25 x 3 = 0,75 M2

SWwWp,= 0,25 x 3 = 0,75 M2

° RATIO OF SHEAR WALL AREA TO FLOOR AREA ON Y
DIRECTION

1,5 M2 ~% 1 15/.47 2 0.01

° THE MINIMUM SHEAR WALL CROSS SECTIONAL AREA
SHOULD BE 1 % OF THE PLAN AREA IN BOTH DIRECTION.




MASS CENTER

X DIRECTION

Al X1+ A, X+ Az X3
A+ A, +A;

= G,

(52,5x2,5)+(42x7)+(52,5x11,5)

=7
52,5+ 42 + 52,5

Y DIRECTION

Ary1+ Ay, +Azys G
AL+ A+ A y

(52,5 x 5,25) + (42 x 5,25) + (52,5 x 5,25) _ £ oc
52,5 + 42 + 5,25 oo

G(7, 5.25)




STIFFNESS CENTER C

I=1/12 x B X h3

H=1=13=14= 1_12 X (025) . 33 = 0.5625 m4

X DIRECTION

. Ix5+1x9

Sx =

[+]

Y DIRECTION

S — 0xI + 10,51
y 21

S(7,5.25)

G(7,5.25)

NO ECCENTRICITY; STIFFNESS CENTER AND
MASS CENTER COINCIDED.




SLAB SYSTEM

AS A SLAB SYSTEM, SOLID SLAB WITH BEAMS IS
SELECTED WITH THE FOLLOWING CALCULATIONS. TwO
WAY SOLID SLAB SHOULD BE UTILIZED SINCE L;/Lg <
2FOR THESE SLABS.

* THE MOST CRITICAL THREE SLABS WERE SELECTED
AND CALCULATED AS SHOWN BELOW,

__ X length of continuous edges

X length of all edges

$201 = S206 = S208

5+4

—= 0,5
5+5+4+4

S201 =

P . S
202 T 4L 4t4+4 ’

L

a
——5— X (1-7)21 1.3 Cc™M
15+LL/Ls

= 1s206 = ls208

4 0.5
——g X (1-—)=11.3 cm™m
15+? 4

0.5
tszoz o T) =10 c™M

TO BE ON THE SAFE SIDE SLAB THICKNESS 1S 12
CM.




COLUMN DIMENSION

TRIBUTARY AREA & MINIMUM COLUMN AREA
CALCULATIONS

COLUMN 2B 1S SELECTED SINCE IT HAS THE LARGEST
TRIBUTARY AREA WHICH CARRIES 4 SLABS AROUND
ITSELF.

TRIBUTARY AREA= 4.5 X 3.25 = 14.625 M2
LOADS

DEAD LOADS OF SOLID SLABS
- OWN WEIGHT: 0.120 x2.4 = 0.30 17/M2

LEVELING: 0.04 x 2.4 = 0.10 1/M2

COVERING: O0.025 x 2.0 = 0.05 1/M=2

PLASTERING: 0.020 x 2.0 = 0.04 17/M=2

~ 0.50 T/M

LIVE LOADS OF S0OLID SLABS;

0.2 7/M2 = 2 KN/M2 FOR RESIDENTIAL BUILDINGS.

TOTAL LOAD = 1.4 DEAD LoAaD + 1.6 LIVE LOAD= Py

Py = 1.4x0.50 + 1.6 x0.20 =1.0 7/M2= 10 KN/M2

DEAD LOADS OF WALLS;

WALL LOoaD = 0.15 17/M2= 150 KG/M2

TOTAL WALL LoAD = 1.4 X O0.15 X TRIBUTARY AREA

=(1.4)x0.15%x14.625=3.07 7T

*NOTE: TO BE ON THE SAFE SIDE, DOOR OPENINGS WERE
IGNORED.

TRIEUTE#Y AREA
14.625 IM2

SLAB LOAD=TRIBUTARY AREA X P4y= 1000 KG /M2 X
14.625 M2 = 14625 KG

WALL LOAD=TRIBUTARY AREA X 0.15 X 1.4= 14.625

X 0.15x 1.3 = 3070 KG

SLAB LOAD=TRIBUTARY AREA X Pd: 1000 kG /M2 X
14.625 M2 = 14625 KB

TOTAL LOADS ON CRITICAL COLUMN IS; 2X5LAB LOAD
+ 1XWALL LOAD = 2X14625 + 3070 = 32320 K6
Ng=32320 kG

N 32320
c = d = A. =404 cm® (T sHOULD
(0.40xfcr)  0.40 X200

BE MINIMUM
900 cm?)

ACCORDING TO TS500 cOLUMN DIMENSIONS ARE
30x30 cMm




LOAD TRANSFERS

2.5 0.5
Wy, = 1 X x[1.5-=5-1=0.83x1.25=1.146 /M

2

2.5
THE BEAM ON AXIS 3 IS SELECTED TO BE ANALYZED
BECAUSE IT HAS THE LEAST AMOUNT OF SHEAR _ 4 05 _

WALLS AND THE LARGEST AMOUNT OF SPANS. Waz = 1x 3 X [1.5 (E)z] =1.34x1.18=1.573 T/M

4

SINCE ALL SLABS PROVIDE L;/L; < 2 coNDITION, TWO _ 2.5
WAY SOLID SLAB IS USED. Wg; = 1 x 5 x[1.5-

E] = 1.087 1T/M
2.5

! 0.5
Pgx211.5 -1 D
3 (_12
Is
Py x =
d 3
= Wpi= 1.146 1/M

= Wy,= 1.573 /M

FLOOR TO FLOOR HEIGHT=3M & ASSUMED BEAM
DEPTH=500/12=42CM

WALL HEIGHT=3.00-0.42=2.58 ™M

DISTRIBUTED WALL LOAD ON BEAM= WALL HEIGHT X WALL
LoAD X DEAD LOAD FACTOR

=2.58x0.15x1.4=0.54 17/M

BEAM’S OWN WEIGHT=VOLUME OF BEAM X UNIT WEIGHT OF RC X
DeEAD LoAD FACTOR Wgeama= Wgeamc =
(0.42x0.30x5)x2.4X1.4=2.1271T 2.12 7T/ 5M = 0.42 T/M

Wgeamp=(0.42x0.30x4)X2.4X1.4=1.69 T 1.69T7/ 4M =
0.42 17/M

Wa_total= 2-72+0.54+0.42= 3.68 T/M

Wg_total=2-42+0.54+0.42= 3.38 T/M

Wi _total=2-72+0.54+0.42= 3.68 T/M




MOMENT OF INERTIA AND
LOAD DISTRUBITION FACTO|

BEAM APPROXIMATION.

1
I=— — X A X HS3
12

1
= 1_ X (0.3) x (0.3) = 0.000675 M4

Icolumn

1
lheam = ; x (0.42)5 x 0.3 = 0.00185 M4

_ N
/L

0.00185
—_— _ 5 _ 0.00037 — p.4as5
DC 0.005185+0.00:675X2 0.0003740.00045 .

0.00185
R = _ 0.00037 _ 020
CD °-°°5185 + °-°Z185+°-°°:675X2 0.00037+0.00045+0.00046 '

0.00185

— _ 4 .
TCB =0.00185 . 0.00185 0000675 0.36

5 4 3

COLUMN




CYCLE METHO

m T FEMpp_cp = —22X06) — 767tm  FEMpe = 22224

=4.51tm
12 12

3.68 t/m
3.68 x (5)2

Midspan Momentag_cp = ——z - 3.83 tm

_ 3.38 x (4)?
Midspan Momentgc = —z - 2.25tm

MIDSPAN MOMENT CALCULATIONS;

* 7.67-4.47=3.2, 7.82-7.67=0.15
3.2-0.15=3.05, 3.05:2=1.525; 3.83+1.525= 5.36 ™™
0.36 0.36 5.91-4.51=1.4, 5.91-4.51=1.4

4.51 -4.51 1.4+1.4=2.8, 2.8:2=1.4 ; 2.25-1.4=0.85 ™

1sECyEle -0.57  0.57 SEAM DEPTH
W X

L[] — — 2 —
z 3.94 3.94 Ko ==, K, = 25cm?/t BW =30 cm

2nd cycle 1.97 -1.97 Mpax= 7.82 TM= 782 TC

% 30 x d?
5.91 -5.91 25=—— D= 25.53=26 CM, H > D+5, H > 31 CM

SINCE THE BEAM DEPTH SHOULD BE THREE TIMES LARGER THAN THE SLAB
THICKNESS, MINIMUM DEPTH IS 12X3=36 ©cM. 36 >30 cM. THEN MINIMUM
BEAM DEPTH IS 36 CM.

Pl PN

/ /\\
7.67tm  7.67tm\ 4.51tm 4.51tm|/ 7.67tm 7.67tm 591tm 5.91tm

R N2




