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e Slabs — Particular cases
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Panels with simply supported
edges - corner reinforcement

Impossible — edges can't lift from the supports

Ref. - Appleton, J. (2013). Estruturas de bet3o. Edicdes Orion Xy - direccoes principais Imgl=Im]=|m]
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Panels with simply supported
edges - corner reinforcement

45° reinforcement is not easy to assemble

0251,
Bottom surface Top surface f t .
0 it i BB At
Itis observed myy < {my ;my};/gan thus itis - i A ¢ 1 i ..
common practice to adopt: ﬁ - & i e
1) Bottom reinforcement — extend the reinforce- ¥ Ay e Ay : }_ *
ment from the span to the supports i X . R \i
2) Top reinforcement — put additional corner i A=A 5(4;]‘"" |
reinforcement in both directions, equal to the '
one used at mid-span in 0.25a and 0.25b
Ref. - Appleton, J. (2013). Estruturas de betdo. Edi¢gGes Orion
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4 — —(i Panels with a free edge
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Myps = —0.1182 q - £2

mys = 0.0536 q - £%

)

Myqs = 0.0955 q - £2 (+78%mys)]

Panels with free edges

7 Wy Wos Mn Mm M” Mm
03 Eauiv. beam —00713 —0.4308 0,0007 0.0056
04 —“‘—J —0.0300 —0,3687 0.0048 0.0153
0.5 _ o~ | 00086 —0.3091 0.0105 0.0288
o6 | . . . .. [N ’]|} 00106 —0.2513 0.0180 0.0436
0.7 —_ _ - | o008 —0,2066 0,0269 00554
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Ref. - Bares, R. (1981) Tablas para el calculo de
placas y vigas pared, Editorial Gustavo Gili.
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Panels with concentrated loads

>

m, ~Pa/2a = P/2 [kNm/m
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4 |
section in y direction |

Panels with concentrated loads

+— Degt -

@ TECN'EU José Oliveira Pedro

Structural Design 2020/2021

DESIGN OF REINFORCED CONCRETE SLABS

Session T05 8/14

Using the slab influence
surface for a mid-span bending
moment, and for P = 150 kN
distributed in a square area of

S|de 0'40m' |t |S Obtalned : Central wheel integration using 4 Gauss integration points

my = 47.8 KNm/m
As: M,=025-P-a

We get: begr = — =~ 0.80 a

i.e. the specific reinforcement

a’ =0.40+0.25=0.65m
for the concentrated load Gauss points: 0.29 a'= 0,19 m

mUSt be dlstrlbuted |n the Gauss integration: §;=(§11+812+813+814)/4 = 8.0

width beff =0.80a

Panels with concentrated loads
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DESIGN OF REINFORCED CONCRETE SLABS
— ,E&"‘.‘:‘;&f&;‘f"-"- Cantilever wall
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Cantilever wall
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Wall with counterforts
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7 W Wbs Mn’ "MI:\'M Mys Mn, M,.,_‘ ! M,“
| 03 0,1158 0,2461 —0,0089 | —0,1369 0,0007 00024 | -0,048 | —0,0083 |
0.4 0,0733 0,1374 0,0025 | —0,1147 0,0021 0,0048 | —0,0079 | —0,0131
0,5 0,0469 0,0825 0,0080 | —0,0916 0,0038 0,068 | —0,0117 | —0,0158
0.6 0,0353 0,0516 00114 | —0,0728 0,0059 0,0083 | —0,0160 | —0,0166
0,7 0,0264 0,0293 00122 | —0,0565 0,0081 0,0092 | —0,0202 | —o0,0164
0,8 0,0192 0,0169 0,0122 | —0,0453 0,0104 0,0099 | —0,0241 | —0,0156
0,9 0,0132 0,0102 0,0110 | —0,0390 0,0119 0,0099 | —0,0272 | —0,0138
1,0 0,0095 0,0062 0,0091 | —0,0345 0,0129 00095 | —0,0301 | —0,0119
iy
1,2 0,0058 0,0026 0,0060 | —0,0260 0,0148 0,0082 | —0,0347 | —0,0100
1,5 0,0027 0,0008 0,0030 | —0,0182 0,0169 0,0063 | —0,0382 | —0,0074 |
2,0 0,0009 0,0002 0,0012 | —0,0112 0,0191 0,0041 | —0,0412 | —0,0046
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Ref. - Bares, R. (1981) Tablas para el célculo de

placas y vigas pared, Editorial Gustavo Gili.
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Free edge )
+— . U Wall with counterforts
76 5 7 y = ty=a=75_ 15
2. =b=50
and
q=7.5-10=75KkN/m?
2
_%_3> 4_1_»1 <3_’/_ we get ,
a=2, my = +0.0169 q - 4 = +31.7 kNm/m
my = +0.0030 q - £2 = +12.7 kNm/m
ms = —0.0382 q - £2 =[—71.6 kNm/m
m my = —0.0182 q - £; =|—76.8 kNm/m
1 q ms = +0.0063 q - 2 = +11.8 kNm/m
par f mg = —0.0074 q - £2 = —13.9kNm/m
VITTITTITTTT] notice that if the it was a cantilever wall
1 | my= —1/6 q - £; = =703.1 kNm/m (9 x bigger)
@ TEM0 José Oliveira Pedro Structural Design 2020/2021
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1 —" ) Tank with 10x10x3m?3
/e 5 <
o, ) we get
3, <] A
7 m; = +0.0007 q - 2 = +2.10 kNm/m
1 il 2 m, = —0.0089 q - £2 = —2.40 kNm/m
1 - ,
! b=t ' m. = —0.0048 q - £2 = —14.4 kNm/m
0 O O O 3 9t /

my = —0.1369 q - £2 =[—40.0 kNm/m

if ms = +0.0024 g - £2 = +7.20 kNm/m
ty =a=30 03 2 -
Y=7 —bh=100 " mg = —0.0083 q - #2 =|—24.9 kNm/m
and

notice that if the slab was in cantilever

q=3.0-10=30kN/m? my,=-1/6q- t’f, = —45.0 kNm/m (almost the same value!)
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