
Long-term effects

In-class exercise

ETH Zurich | Chair of Concrete Structures and Bridge Design | Advanced Structural Concrete

N

N

Steel
Es = 210 GPa
As = 6’000 mm2

Concrete
Ec = 32 GPa
Ac = 31’500 mm2

j = 2

rigid slab
(EI →∞ , GA →∞ )

How is the load N distributed between the two columns?
• at t = 0
• at t →∞

rigid slab
(EI →∞ , GA →∞ )

-

Nc = ?
!

(1+ y) - Ec = Es Ns = ?

Hry) ·=A Ns + Nc = N

-
-

I EAs . (1) · Ne = Ns = N-N
-

- -
= k

(1+ k(1xy)) · Nc = M

k = 1
. 25 Nc=

+ = 0 : y = 0 Nc = 0 .44 . N

to : y = 2 Nc = 0
.
21 · N

Severin.Haefliger
Textfeld
In-class exercise - solution

Severin Häfliger
Textfeld
hs, 18 & 25.11.2025



effects of creep on

# *
deformations internal forces

: permanent loads
↳ X

~ uncracked concrete isostatic hyperstatic
EFF (minor importance system system
for cracked concrete EIF) E

-

non-uniform
uniform change

creep of static
properties creap

properties system

8

S load
E

no effect no effect
redistribution

Severin Häfliger
Textfeld
Effects of creep on deformations and internal forces
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Derivation of Trost's method
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Trost's method for relaxation
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1) Considering effects of creep in force method
2) Considering a system change with parts of different ages
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Comparison of different effects
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