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𝑏 ൌ 𝑎

• Slabs – Particular cases

• Panels with simply 
supported edges ‐ corner 
reinforcement

• Panels with free edges

• Panels with concentrated 
loads

• Panels with triangular 
loads ‐ support walls and 
rectangular tanks
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Simply supported  panels – main bending moments directions

‐‐‐ Negative bending moments

__ Positive bending moments

𝑏 ൌ 1.5 𝑎
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Impossible – edges can't lift from the supports

 

Ref. ‐ Appleton, J. (2013). Estruturas de betão. Edições Orion
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Panels with simply supported 
edges ‐ corner reinforcement
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Panels with simply supported 
edges ‐ corner reinforcement

It is observed 𝑚୶୷ ൑ 𝑚୶ ; 𝑚୷ 1/2𝑠𝑝𝑎𝑛 thus it is 

common practice to adopt:
1) Bottom reinforcement – extend the reinforce‐

ment from the span to the supports
2) Top reinforcement – put additional corner 

reinforcement in both directions, equal to the 
one used at mid‐span in 0.25𝑎 and 0.25𝑏

45° reinforcement is not easy to assemble

Ref. ‐ Appleton, J. (2013). Estruturas de betão. Edições Orion
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Top surfaceBottom surface
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Panels with a free edge
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Panels with free edges

Ref. ‐ Bares, R. (1981) Tablas para el cálculo de 
placas y vigas pared, Editorial Gustavo Gili.

𝑚௫௩௦ ൌ െ0.1182 𝑞 · ℓ୶
ଶ

𝑚௬௦ ൌ 0.0536 𝑞 · ℓ୶
ଶ      ;   𝑚௬௔௦ ൌ 0.0955 𝑞 · ℓ୷

ଶ  ሺ൅78%𝑚௬௦ሻ
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Panels with concentrated loads
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𝑃. 𝑎

𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑖𝑛 𝑦 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛
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Panels with concentrated loads

𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝑖𝑛 𝑥 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛

𝑚୶ 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 
𝑎𝑙𝑜𝑛𝑔 𝑦 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛

𝑚୶ =
𝑀୶

𝑀୶=
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Using the slab influence 
surface for a mid‐span bending 
moment, and for 𝑃 = 150 kN 
distributed in a square area of 
side 0.40m, it is obtained :

𝑚୶ ൌ 47.8 kNm/m

As:     𝑀୶ ൌ 0.25 · 𝑃 · 𝑎 

We get: 𝑏ୣ୤୤ ൌ
ெ౮

௠౮
ൎ 0.80 𝑎

i.e. the specific reinforcement 
for the concentrated load 
must be distributed in the 
width  𝑏ୣ୤୤ = 0.80 𝑎
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Panels with concentrated loads
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Cantilever wall
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𝐻 ൏ 6 m

Cantilever wall
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@௖௢௡௧. ൌ 4 a 6m

𝑡௖௢௡௧. ൌ 0.4 a 0.5m
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Wall with counterforts
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Ref. ‐ Bares, R. (1981) Tablas para el cálculo de 
placas y vigas pared, Editorial Gustavo Gili.
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Wall with counterforts
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𝑖𝑓 

𝛾 ൌ
ℓ୷ ൌ 𝑎 ൌ 7.5

ℓ୶ ൌ 𝑏 ൌ 5.0
ൌ 1.5   

𝑎𝑛𝑑
   𝑞 ൌ 7.5 · 10 ൌ 75 kN/m2

𝑤𝑒 𝑔𝑒𝑡

a y

q

b x

𝑚ଵ ൌ ൅0.0169 𝑞 · ℓ୶
ଶ ൌ ൅31.7 kNm/m

𝑚ଶ ൌ ൅0.0030 𝑞 · ℓ୷
ଶ ൌ ൅12.7 kNm/m

𝑚ଷ ൌ െ0.0382 𝑞 · ℓ୶
ଶ ൌ െ71.6 kNm/m

𝑚ସ ൌ െ0.0182 𝑞 · ℓ୷
ଶ ൌ െ76.8 kNm/m

𝑚ହ ൌ ൅0.0063 𝑞 · ℓ୶
ଶ ൌ ൅11.8 kNm/m

𝑚଺ ൌ െ0.0074 𝑞 · ℓ୶
ଶ ൌ െ13.9 kNm/m

Wall with counterforts

 𝑛𝑜𝑡𝑖𝑐𝑒 𝑡ℎ𝑎𝑡 𝑖𝑓 𝑡ℎ𝑒 𝑖𝑡 𝑤𝑎𝑠 𝑎 𝑐𝑎𝑛𝑡𝑖𝑙𝑒𝑣𝑒𝑟 𝑤𝑎𝑙𝑙
   𝑚ସൌ െ1/6 𝑞 · ℓ୷

ଶ ൌ െ703.1 kNm/m ሺ9 x biggerሻ
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𝑖𝑓 

𝛾 ൌ
ℓ୷ ൌ 𝑎 ൌ 3.0

ℓ୶ ൌ 𝑏 ൌ 10.0
ൌ 0.3   

𝑎𝑛𝑑
      𝑞 ൌ 3.0 · 10 ൌ 30 kN/m2

𝑚ଵ ൌ ൅0.0007 𝑞 · ℓ୶
ଶ ൌ ൅2.10 kNm/m

𝑚ଶ ൌ െ0.0089 𝑞 · ℓ୷
ଶ ൌ െ2.40 kNm/m

𝑚ଷ ൌ െ0.0048 𝑞 · ℓ୶
ଶ ൌ െ14.4 kNm/m

𝑚ସ ൌ െ0.1369 𝑞 · ℓ୷
ଶ ൌ െ40.0 kNm/m

𝑚ହ ൌ ൅0.0024 𝑞 · ℓ୶
ଶ ൌ ൅7.20 kNm/m

𝑚଺ ൌ െ0.0083 𝑞 · ℓ୶
ଶ ൌ െ24.9 kNm/m

Tank with 10x10x3m3

𝑛𝑜𝑡𝑖𝑐𝑒 𝑡ℎ𝑎𝑡 𝑖𝑓 𝑡ℎ𝑒 𝑠𝑙𝑎𝑏 𝑤𝑎𝑠 𝑖𝑛 𝑐𝑎𝑛𝑡𝑖𝑙𝑒𝑣𝑒𝑟
𝑚ସ ൌ െ1/6 𝑞 · ℓ୷

ଶ ൌ െ45.0 kNm/m ሺalmost the same value!ሻ
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