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Exercise 1 (30 points)

The concrete slab illustrated  in the figure below has an overall thickness of 250 mm and is designed to support a variable load of 5 
kN/m². Neglect the weight of finishes, and assume the column height is 3.5 m, with the unit weight of both columns and beams being
0.5 kN/m. The unit weight of reinforced concrete is 25 kN/m³. Based on this information, calculate the design loads (ULS) acting on 
beams A1-B1, A3-C3, B2-C2, and column B2.
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A1-B1 EdA1B1=Slab load + Beam load = 81,1 kNm
Slab load  = 2mx2,5mx15,94kN/m=79,7kNm 
Beam load = 2mx0,68kN=1,36kNm
RA1=RB1 = EdA1B1/2=40,5kNm

A3-C3 EdA3C3=Slab load + Beam load = 283,7 kNm
Slab load  = 7mx2,5mx15,94kN/m=278,95kNm 
Beam load = 7mx0,68kN=1,2kNm
RA3=RC3 = EdA3C3/2=141,85kNm

B2-C2 EdB2C2=Slab load + Beam load = 401,9 kNm
Slab load  = 5mx5mx15,94kN/m=398,5kNm 
Beam load = 5mx0,68kN=3,4kNm
RB2=RC2 = EdB2C2/2=201kNm

B2 
B2-C2 = 201kNm
B1-B2=((1+2,5)X15,94+5X0,68)X0,5=25,6kNm
A2-B2= (((2.5+2.5)x15,94)+(2x0,68))x0.5=40,5kNm
RB2=(201+25,6+40,5)kNm=267.1kNm
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If no one calcualte dthe reaction forces on the beam, then I give +4 bonus..



l=8.5m

qk=18kN/m
gk=15kN/m

As2=1194,4 mm2
→ 3φ20 (942)

As1= 2852,7mm2 → 6φ25 (2945)

Spacing (7+6)*25=325 mm <b 
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