
Preliminary structural analysis

Objective:
• design of the load-bearing structure 

(shape and supporting) + basic check
• design and verify dimensions of all load-

bearing elements = the most loaded 
elements



Preliminary structural analysis

Cooperation with other designers and 
architect and provider

Outputs:
• drawing of the layout of load-bearing 

structures



Preliminary structural analysis

• Idealisation of the structure -
simplifications. 

• Effects of loads (M, N, V) – estimation.



Preliminary structural analysis

Procedure:
• from beard to bearing structures



Cast-in-place (in- situ, monolitic) 
structures – beams, slabs

1. design of dimensions – empirical formulas 
2. load
3. effect of loads of the most loaded member 
4. check of the load-bearing capacity in bending: Check 

of the depth of compressed zone x/d, reinforcement 
ratio ρ

5. check of the load-bearing capacity in shear : 
for beams – check of resistance VRd,max
for slabs supported on columns (punching) – check of 
resistance vRd,max

6. check of SLS (deflection: l/d) 
Very thin members may require detailed calculation of 
deflection and crack width in prelim. design
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GIRDERS depth width
simply supported and continuous beams

conventional (1/15 - 1/8) l (0,33-0,4) h
roof (1/17 - 1/12) l (0,33-0,4) h

cantilever beams
conventional 1/5 l (0,33-0,4) h
roof 1/10 l (0,33-0,4) h



• Check:
– ULS
– SLS

Deflection control
λ = l/d

Important for slabs
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Estimation is possible, if the proper values are not 
known yet.

characteristic γF design
kN/m2 kN/m2

Permanent
floor 3,13
self weight of the slab 0,16m . 25kN/m3 4,00
Permanent load g k  =  7,13 1,35 g d  =  9,63

Variable load q k  =  4,5 1,5 q d   =  6,75
Total (g+q) k  =  11,63 (g+q) d  = 16,38

Loads of the slab
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Load of a beam

characteristic γF design
kN/m kN/m

Permanent
load from the slab 4m . 7,13 kN/m2 46,52
self weight of the beam 0,25m . 0,5m . 25kN/m3 3,13
Permanent load g k  =  49,65 1,35 g d  =  67,03

Variable load
Variable from the slab 4m . 4,5 kN/m2 q k  =  18 1,5 q d   =  27

tributing sripe 4m

(g+q) d  = 94,03Total (g+q) k  =  46,47

UDL
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Load for column
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• Load from slabs supported on 4 sides – re-calculate: 
UDL.

• Usually only 1 load case

M = (1/10 resp. 1/12) fl2



4 check of the load-bearing capacity in bending

= verifying that the dimensions of the member are 
sufficient and the reinforcement could be later 
designed.

It is not necessary to design number and diameter 
of bars; check may be performed with help of 
tables of required area of reinforcement As,req

ξ ≤ ξmax

event. calculate ρ



With tables: max MEd → µ → ξ ≤ ξmax

ξ ≤ .......



Without table: 

max MEd → design of reinforcement 
(estimate z → As,req → x → ξ ≤ ξmax , event 
check of ρ)



Alternatively:

ξopt = 0,25-0,3 (for beam) → from the table: µ
→

d = √..... → h



4 check of the load-bearing capacity in shear

= check of „compressed diagonals“

max VEd ≤ VRd,max



6 Check of SLS 

deflection – important especially for slabs

l / d ≤ λlim



Cast-in-place (in- situ, monolithic) 
structures – columns

Moments are usually neglected and the 
member is designed just with respect to 
compressive force. 

Assumption: ρ = 1,5 ~ 2% 

Very slender columns or combination of N and 
high M – calculation with respect to N+M



Structural analysis form

well-arranged, logical, legible

• use one side of the sheet of paper only 
• number of pages –
• all calculations in the analysis, notes, 

explanations
• formula – introduction – result 
• units
• sketches, figures
• state Code used for analysis



Drawing of the layout of load-
bearing structure

• drawings of general arrangement
• assembly drawings







Název výkresu

C 20/25

information, notes, 
specifications (of reinforcement, 
of precast elements...)

Title of the draving

Specification card


