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How to checking a stability

• Isolated footing

• Soil bearing

• Overturning

• Sliding
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Introduction

nGen reviews the following three things to confirm the stability of 

the foundation. 

1. Soil Bearing

2. Overturning

3. Sliding

In fact, in general architectural structures, the foundations do not 

independently overturn and slide because they are connected 

between the foundations or the foundation-horizontal material.

Overturning and sliding should be reviewed for the entire structure.

This section introduces a general method of calculating 

overturning and sliding. 
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Soil Bearing Overturning Sliding
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Soil Bearing for 1-way

e = 0 e < L/6 e > L/6

𝑃 =
𝑁′

𝐵𝐿
𝑃1 =

𝑁′

𝐵𝐿
+

6𝑀

𝐵𝐿2

𝑃2 =
𝑁′

𝐵𝐿
−

6𝑀

𝐵𝐿2

𝑁 𝑁 𝑁
𝑀 𝑀

𝐹𝑜𝑟 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝑒𝑞𝑢𝑖𝑙𝑖𝑏𝑟𝑖𝑢𝑚 ∶ 𝑁′ = 𝑁𝑟

* N’ = N + Weight of footing and pedestal + Soil Weight

From triangular soil pressure distribution : N‘= (MBP) * B * X/2
→ Re-arrange for (MBP) : (MBP) = 2N’/(B*X)

Centroid of triangular soil pressure distribution is X/3 from (MBP), So : e = L/2 – X/3 
→ Re-arrange for X : X = 3(L/2-e)

* e = M/N’ = (F*y)/N’

Max. Bearing pressure = 2N’ / (B*X) < Allowable Soil Bearing Pressure (Compression)  / Safety Factor
Where X = 2(L/2 – e) and e = M/N’

Max. Bearing pressure
= N/BL

Max. Bearing 
pressure

= 
𝑁

𝐵𝐿
+

6𝑀

𝐵𝐿2

N’ = N + Weight of footing and pedestal + Soil 
Weight
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Overturning

𝑁

𝑀

𝑦

𝑤1

𝑤2𝑤3 𝑤3

𝑤1 ∶ 𝐹𝑜𝑜𝑡𝑖𝑛𝑔 𝑊𝑒𝑖𝑔ℎ𝑡

𝑤2 ∶ 𝑃𝑒𝑑𝑒𝑠𝑡𝑎𝑙 𝑊𝑒𝑖𝑔ℎ𝑡

𝑤3 ∶ 𝑇𝑜𝑝𝑝𝑖𝑛𝑔 𝑆𝑜𝑖𝑙 𝑊𝑒𝑖𝑔ℎ𝑡

N’ = N + 𝑤1 + 𝑤2 + 𝑤3

Overturning Moment

Resistance Moment 

𝑀𝑢 = 𝑀 + 𝑀ℎ = 𝑀 + ෍(𝐻 ∗ 𝑦)

෍ 𝐻

𝑀𝑟 = 𝑁′ ∗ 𝐿/2

point of overturning

𝐿

𝐿/2

Mu < Mr / Safety Factor 1. Design Parameter

ㆍSafety Factor = 2.000

ㆍLx, Ly (footing size) = 3,000mm

ㆍD = 500mm (footing depth)

2. Design Force

ㆍN= 128kN, 

ㆍH = 27.56kN, 

ㆍM = 55.47kN·m

3. Calculate Moment from Left Edge

ㆍMr = N’ * Lx/2 

= (128+3.0*3.0*0.5*25)*3.0/2 = 360.75 kN·m

( Resistance Moment )

ㆍMh = HㆍD = 27.56 * 0.5 = 13.78kN·m (Overturning Moment )

ㆍM = 55.47kN·m ( Overturning Moment )

4. Calculate Overturning & Restoring Moment from Left Edge

ㆍMu = M + Mh = 55.47 + 13.75 = 69.22 kN.m

ㆍMr / Safety factor = 360.75 / 2 = 180 kN·m

ㆍMu < Mr / Safety factor …. O.K.

𝑁

𝑀
H

D = y = 0.5m

Lx, Ly = 3.0m

Example
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Sliding

𝑁

𝑀

𝑦

𝑤1

𝑤2𝑤3 𝑤3

𝑤1 ∶ 𝐹𝑜𝑜𝑡𝑖𝑛𝑔 𝑊𝑒𝑖𝑔ℎ𝑡

𝑤2 ∶ 𝑃𝑒𝑑𝑒𝑠𝑡𝑎𝑙 𝑊𝑒𝑖𝑔ℎ𝑡

𝑤3 ∶ 𝑇𝑜𝑝𝑝𝑖𝑛𝑔 𝑆𝑜𝑖𝑙 𝑊𝑒𝑖𝑔ℎ𝑡

N’ = N + 𝑤1 + 𝑤2 + 𝑤3

Friction factor = 0.4~0.5

Horizontal force

Friction Resistance

𝐻𝑢 = ෍ 𝐻

෍ 𝐻

𝐻𝑟 = 𝑁′ ∗ 𝐹𝑟𝑖𝑐𝑡𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟

Friction Resistance

𝐿

Hu < Hr / Safety Factor
1. Design Parameter

ㆍSafety Factor = 1.500

ㆍFriction Factor ( μ ) = 0.500

ㆍLx, Ly (footing size) = 3,000mm

ㆍD = 500mm (footing depth)

2. Design Force

ㆍN= 128kN, 

ㆍH = 27.56kN, 

ㆍM = 55.47kN·m

3. Calculate sliding capacity

ㆍHu =  H = 27.56 kN (Horizontal Force)

ㆍHr = (N + Footing weight) * Friction Factor ( μ )

= (128 + 3.0*3.0*0.5*25) * 0.5 = 120.25 kN

ㆍHr / Safety factor = 80.17 kN

ㆍHu < Hr / safety factor…. O.K. 

𝑁

𝑀
H

D = y = 0.5m

Lx, Ly = 3.0m

Example
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