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Equivalent Frame Method

Dividing the building into equivalent

frames, then analysing them either by

(moment distribution method) or (slope

deflection method). After that, distributing

positive and negative moments to the

middle and column strips will be in the

same way that of D.D.M.

The followings should be identified:

 K, flexural stiffness (𝐾 = 𝑘
𝐸 𝐼

𝐿
);

 COF, carryover factors;

 DF, distribution factors; and

 FEM, fixed-end moments.

FEM = αWu l2 l1
2

α=4 for prismatic members, otherwise

tables should be used.
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•Equivalent column has a less stiffness than that of the actual column,

capital, bracket or wall. A beam is not considered a supporting

member for the equivalent frame.

•Non-rectangular supports should be treated as equivalent square

supports (having the same cross-sectional area).

•Negative factored moments for design must be taken at faces of

rectilinear supports, but not at a distance greater than (0.175 L1) from

the centre of a support. This absolute value is limited on long narrow

supports in order to prevent undue reduction in design moment.
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Flexural stiffness of slab-beam Ksb:

1. Without internal parallel beam:

𝐾𝑠𝑏1−2 = 𝐾𝐴𝐵
4700 𝑓′𝑐 𝐼𝑐𝑠
𝐿1

𝐾𝑠𝑏2−1 = 𝐾𝐵𝐴
4700 𝑓′𝑐 𝐼𝑐𝑠
𝐿1

𝐼𝑐𝑠 =
𝐿2 . ℎ𝑓

3

12
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2. With internal parallel beam:

𝐾𝑠𝑏1−2 = 𝐾𝐴𝐵
4700 𝑓′𝑐 (𝐶𝑡

𝑏𝑤ℎ
3

12 )

𝐿1

𝐾𝑠𝑏2−1 = 𝐾𝐵𝐴
4700 𝑓′𝑐 (𝐶𝑡

𝑏𝑤ℎ
3

12 )

𝐿1

Where h= total height of beam.

To get Ct, the following figure should be used:
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Torsional stiffness, Kt.

𝐾𝑡 = 
9 𝐸𝑐𝑠 𝐶

𝑙2 1 −
𝑐2
𝑙2

3

Where

c2= column dimension which is perpendicular to the strip.

C=torsional constant (max value), 𝐶 =  (1 − 0.63
𝑥

𝑦
)
𝑥3𝑦

3

, where x is the smaller dimension and y is the greater one.

Note:     (1 −
𝑐2

𝑙2
)

is magnification
factor
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Note: when there is a parallel

beam in the strip under

consideration, Kt will be

modified through Ktm by:

𝐾𝑡𝑚 = 𝐾𝑡
𝐼𝑠𝑏
𝐼𝑠

𝑤ℎ𝑒𝑟𝑒 𝐼𝑠𝑏 =
𝑏𝑠𝑏 ℎ

3

12
𝐶𝑡

𝑎𝑛𝑑 𝐼𝑠 =
𝐿2 ℎ𝑓
3

12

where Isb is the moment of

inertia of the slab and beam

together, and Is is the moment of

inertia of the slab neglecting the

beam section.
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Ct
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Flexural stiffness of actual column Kc

𝐾𝑐𝐴𝐵 = 𝐾𝐴𝐵
4700 𝑓′𝑐 𝐼𝑐
𝐿𝑐

(𝑡𝑜𝑝 𝑐𝑜𝑙𝑢𝑚𝑛)

𝐾𝑐𝐵𝐴 = 𝐾𝐵𝐴
4700 𝑓′𝑐 𝐼𝑐
𝐿𝑐

(𝑏𝑜𝑡𝑡𝑜𝑚 𝑐𝑜𝑙𝑢𝑚𝑛)

𝐼𝑐 =
𝑏 ℎ3

12
𝑤ℎ𝑒𝑟𝑒:

𝑏&ℎ = 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 & 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙

𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛𝑠 𝑜𝑓 𝑐𝑜𝑙𝑢𝑚𝑛

𝐿𝑐 = 𝑐𝑜𝑙𝑢𝑚𝑛 𝑐/𝑐 𝑙𝑒𝑛𝑔𝑡ℎ
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Notes on (C1A) considering for columns (Table 3)

1- When the column is not connected to a beam
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2- When the column is connected to a beam
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Flexural stiffness of equivalent column (Kec):

1

𝐾𝑒𝑐
=
1

 𝐾𝑐
+
1

 𝐾𝑡

Distribution Factor (DF):

𝐷𝐹1−2 =
𝐾𝑠𝑏1−2
𝐾𝑠𝑏1−2 + 𝐾𝑒𝑐

𝐷𝐹2−1 =
𝐾𝑠𝑏2−1

𝐾𝑠𝑏2−1 + 𝐾𝑠𝑏2−3 + 𝐾𝑒𝑐

𝐷𝐹2−3 =
𝐾𝑠𝑏2−3

𝐾𝑠𝑏2−1 + 𝐾𝑠𝑏2−3 + 𝐾𝑒𝑐

Note: when slab is supported by a rc

wall, DF=0

𝐾𝑐 = 𝐾𝐴𝐵
4700 𝑓′𝑐 𝐼𝑐

𝐿1
𝐼𝑐 =

𝑙2 ℎ
3

12
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Loading Arrangement

If LL is known and LL≤0.75DL then only full load case (case 1) is used, otherwise

(LL>0.75DL) the five cases (from 1 to 5) should be summarized in one case (max case):


