




















• Floor Area= 147 m²

• X DIRECTION

• Area of shear walls in x direction:

SW₃ = 0,25 x 3 = 0,75 m²

SW₄ = 0,25 x 3 = 0,75 m²

• Ratio of Shear Wall Area to Floor Area on X 

Direction 

1,5 m² ∼%1        Τ1,5
147 ≌ 0.01

• Y DIRECTION

• Area of shear walls in y direction:

SW₁ = 0,25 x 3 = 0,75 m²

SW₂=  0,25 x 3 = 0,75 m²

• Ratio of Shear Wall Area to Floor Area on Y 

Direction 

1,5 m² ∼%1        Τ1,5
147 ≌ 0.01

• The minimum shear wall cross sectional area 

should be 1 % of the plan area in both direction.



• 𝐀₁ = 52.5 m²

• 𝐀₂ = 42 m²

• 𝐀₃ = 52.5 m²

• X Direction

•
A₁ x₁ + A₂ x₂ + A₃ x₃

A₁ + A₂ + A₃
= Gₓ

•
52,5 x 2,5 + 42 x 7 + (52,5 x 11,5)

52,5 + 42 + 52,5
= 7

• Y Direction

•
A₁ y₁ + A₂ y₂ + A₃ y₃

A₁ + A₂ + A₃
= Gy

•
52,5 𝑥 5,25 + 42 𝑥 5,25 + (52,5 𝑥 5,25)

52,5 + 42 + 5,25
= 5.25

• G(7, 5.25)



• I=1/12 x b x 𝒉𝟑

• I₁=I₂=I₃=I₄=
1

12
× 0.25 ∙ 33 = 0.5625 𝑚⁴

• X Direction

SX =
Ix5+Ix9

I+I
=

14I

2I
= 7

• Y Direction

Sy = 
0xI + 10,5I

2I
= 5.25

• S(7 , 5.25)

• G(7 , 5.25)

• NO ECCENTRICITY; Stiffness Center and 

Mass center coincided. 



As a slab system, solid slab with beams is 

selected with the following calculations. Two 

way solid slab should be utilized since Τ𝐿𝐿 𝐿𝑠 ≤

2for these slabs.

• The most critical three slabs were selected

and calculated as shown below;

• 𝜶 =
𝚺 𝐥𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐜𝐨𝐧𝐭𝐢𝐧𝐮𝐨𝐮𝐬 𝐞𝐝𝐠𝐞𝐬

𝚺 𝐥𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐚𝐥𝐥 𝐞𝐝𝐠𝐞𝐬

• 𝒔𝟐𝟎𝟏 = 𝒔𝟐𝟎𝟔 = 𝒔𝟐𝟎𝟖

• 𝒔𝟐𝟎𝟏 =
5+4

5+5+4+4
= 0,5

• 𝒔𝟐𝟎𝟐 =
4+4

4+4+4+4
= 0,5

• t ≥ 
𝐿𝑠

15+
20

Τ𝐿𝐿 𝐿𝑠

x (1-
𝜶

4
)=11.3 cm

• 𝒕𝑺𝟐𝟎𝟏 = 𝒕𝑺𝟐𝟎𝟔 = 𝒕𝑺𝟐𝟎𝟖

• 𝒕𝑺𝟐𝟎𝟏 ≥ 

4

15+
20
5
4

x (1-
0.5

4
)=11.3 cm

• 𝒕𝑺𝟐𝟎𝟐 ≥ 

4

15+
20
4
4

x (1-
0.5

4
)=10 cm

• To be on the safe side slab thickness is 12 

cm. 



• Tributary Area & Minimum Column Area 

Calculations

• Column 2B is 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 t/m²

• - leveling: 0.04 x 2.4 = 0.10 t/m²

• - covering: 0.025 x 2.0 = 0.05 t/m²

• - plastering: 0.020 x 2.0 = 0.04 t/m²

≈ 0.50  t/m

= 5 kN/m²

Live Loads of Solid Slabs;

0.2 t/m² ≈ 2 kN/m² for residential buildings.

Total Load = 1.4 Dead Load + 1.6 Live Load= Pd

Pd = 1.4 x 0.50 + 1.6 x 0.20 =1.0 t/m²= 10 kN/m²

Dead Loads of Walls;

Wall Load = 0.15 t/m²= 150 kg/m²

Total Wall Load = 1.4 x 0.15 x Tributary Area

=(1.4)x0.15x14.625=3.07 t

*Note: To be on the safe side, door openings were

ignored. 

Slab Load=Tributary Area x  Pd= 1000 kg /m² x 

14.625 m² = 14625 kg 

Slab Load=Tributary Area x  Pd= 1000 kg /m² x 

14.625 m² = 14625 kg 

Wall Load=Tributary Area x  0.15 x 1.4= 14.625 

x 0.15 x 1.3 = 3070 kg

Total Loads on Critical Column is; 2xSlab Load 

+ 1xWall Load = 2x14625 + 3070 = 32320 kg

Nd=32320 kg

Ac ≥
Nd

(0.40 x fck)
=

32320

0.40 x200
Ac ≥ 404 cm² (it should 

be minimum             

900 cm²)

According to TS500 column dimensions are

30x30 cm



• The Beam on Axis 3 is selected to be analyzed 

because it has the least amount of shear 

walls and the largest amount of spans. 

• Since all slabs provide Τ𝐿𝐿 𝐿𝑠 ≤ 2 condition, two 

way solid slab is used.

• Puni =  Pd x 
𝑙𝑠

3
[1.5 –

0.5

(
𝑙𝑙
𝑙𝑠
)²
]

• Puni =  Pd x 
𝑙𝑠

3

WA1 = 1 x
2.5

3
x [1.5 -

0.5

(
5

2.5
)²
] = 0.83 x 1.25 ≈ 1.146 t/m

WA2 = 1x 
4

3
x [1.5 -

0.5

(
5

4
)²
] =1.34 x 1.18 ≈ 1.573 t/m

WB1 =  1 x
2.5

3
x [1.5 -

0.5

(
4

2.5
)²
] = 1.087 t/m

WB2 = 1 x 
4

3
= 1.33 t/m

WC1 = WA1= 1.146 t/m

WC2 = WA2= 1.573 t/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 t/m

Beam’s Own Weight=Volume of Beam x Unit Weight of RC x 

Dead Load Factor WBeamA= WBeam𝐶= 

(0.42x0.30x5)x2.4x1.4=2.12 t   2.12 t / 5m = 0.42 t/m 

WBeam𝐵=(0.42x0.30x4)x2.4x1.4=1.69 t    1.69t / 4m = 

0.42 t/m  

𝑾𝐀−𝐭𝐨𝐭𝐚𝐥= 2.72+0.54+0.42= 3.68 t/m

𝑾𝐁−𝒕𝒐𝒕𝒂𝒍=2.42+0.54+0.42= 3.38 t/m

𝑾𝐂−𝐭𝒐𝒕𝒂𝒍=2.72+0.54+0.42= 3.68 t/m
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COLUMN BEAM

• Beam approximation: h=

𝑙

12
=

5

12
=0.42 cm

• I= 
1

12
x a x hᶾ

Icolumn = 

1

12
x (0.3)ᶾ x (0.3) = 0.000675 m

Ibeam = 
1

12
x (0.42)ᶾ x 0.3 = 0.00185 m

• 𝑟 =
ൗI L

Σ ൗI L

𝑟AB = 𝑟DC =
0.00185

5
0.00185

5
+
0.000675

3
x2

=
0.00037

0.00037+0.00045
= 0.45

𝑟BA = 𝑟CD= 

0.00185

5
0.00185

5
+

0.00185

4
+
0.000675

3
x2

= 
0.00037

0.00037+0.00045+0.00046
= 0.29

𝑟BC = 𝑟CB=
0.00185

4
0.00185

5
+

0.00185

4
+
0.000675

3
x2

= 0.36

4

4



FEMAB−CD =
3.68 𝑥 (5)²

12
= 7.67 tm FEMBC =

3.38 𝑥 (4)²

12
= 4.51 tm

Midspan MomentAB−CD =
3.68 𝑥 (5)²

24
= 3.83 tm

Midspan MomentBC =
3.38 𝑥 (4)²

24
= 2.25 tm

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 tm

• 5.91-4.51=1.4, 5.91-4.51=1.4

1.4+1.4=2.8, 2.8:2=1.4 ; 2.25-1.4=0.85 tm

BEAM DEPTH

• Ko =
bw x d2

Md
Ko = 25 cm²/t bw =30 cm   

Mmax= 7.82 tm= 782 tc

• 25=
30 x d2

782
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.

0.45 0.29 0.36 0.36 0.29 0.45

7.67 -7.67 4.51 -4.51 7.67 -7.67

0.46 -1.73 -0.57 0.57 1.73 -0.46

8.13 -9.40 3.94 -3.94 9.40 -8.13

-3.66 1.58 1.97 -1.97 -1.58 3.66

4.47 -7.82 5.91 -5.91 7.82 -4.47

3.68 t/m 3.38 t/m 3.68 t/m

5 m 4 m 5 m

3
 m

3
 m

3.83 tm 2.25 tm 3.83 tm

7.67 tm 7.67 tm 4.51 tm 4.51 tm 7.67 tm 7.67 tm
4.47 tm

7.82 tm 5.91 tm 5.91 tm 7.82 tm

4.47 tm

5.36 tm

0.85 tm

5.36 tm
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