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Object: Beam L1 (verification of principal stress)

THEORY

Work procedure for determination of principal tensile stress in concrete adjacent to 
prestressing tendon for Lk SLS:

For determination of the principal tensile stress, section constants are required. 
Section constants needed to determine bending tensile stresses and shear stresses 
associated with torsion (T) are entered directly into the program. Section constants 
required to determine shear stresses associated with transverse shear (Q) are 
calculated by program.

For the check, section constants denoted Type 1 are used for stresses associated with 
prestressing. For other loads, section constants Type 2 are used.

Section constants Type 1: ungrouted section
Section constants Type 2: grouted section
The principal tensile stress (I) comprises terms for bending tensile stress (), shear 
stresses associated with transverse shear (Q) and torsion (T) according to the 
formulas below.
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I, ÖK : principal tensile stress at top tendon level + 0.100 m

 I, UK : principal tensile stress at bottom tendon level − 0.100 m
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PRINCIPAL SKETCH

Definition cross section and forces

Definition of variables calculation
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INPUT

Number of sections

≔N ⋅7 st

Cross section properties

Ungrouted cross section (type 1);

Grouted cross section (type 1);
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Geometry ( basis for calculation of Q )
Flange effects are handled the same as for torsion — not considered.
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Cable layout (max. 2 cable layers may be considered)

The position of the upper cable group is denoted:     y s2
The position of the lower cable group is denoted:      y s1

Forces

Pretension load at time t0 & prestress losses at time t1 and t2 :

Load combination SLS ( excl. pretension ) :
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CALCULATION

Level top tendon + 100 mm ( denoted "ök" )

≔yök +ys2 ⋅0.1 m

Level bottom tendon - 100 mm ( denoted "uk" )

≔yuk -ys1 ⋅0.1 m

Function - p:coordinate as function of q:koordinat 

Function - static moment at "bottom" of grouted section

Function - static moment at "top" of grouted section

Function - thickness att "bottom"

Function - thickness at "top"

Function - constant shear flow at "bottom"

Function - constant shear flow at "top"
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Principal tensile stress

Time t0 :
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Time t1 :
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Time t2 :
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RESULTS

Calculated cross-sectional properties

Bending-tensile stresses

Principle tensile stresses
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