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Compression
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Simple Method 1n Eurocode 3 Part 1.2

The full plastic bending moment method involves lengthy calculations.
For steel temperature distribution based on a steel section supporting a
concrete slab, the approximate calculation method 1s:

M, =k, M /[(kK,)

. J1

k,=1.0 for uniform heating across section/for composite
beam, k,=0.7 for steel beam with three sided heating

k,=1.0 for uniform heating along length, k,=0.85 for hogging
bending moment near supports

Previous example: Section UB406x178x74, steel grade S275, Wpl=1501cm3, steel
retention factor =0.337 at 650°C, M, ;=1501* 0.337*0.275/0.7=198.7 kN.m. Compare

this to 188.39 kN.m from previous calculations.



Limit of sitmple method
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Critical temperature

4.2.4 Critical temperature
(1)  As an alternative to 4.2.3, verification may be carried out in the temperature domain.

(2)  Except when considering deformation criteria or when stability phenomena have to be taken into
account. the critical temperature 6,, of carbon steel according to 1.1.2 (6) at time 7 for a uniform

temperature distribution in a member may be determined for any degree of utilization 4 at time 7 =20
using:

1

6. = 3919 -
0,9674 ;"

1|+ 482 (4.22)

where 4, must not be taken less than 0.013.



Calculating Load Ratio: Beam
Example

Ambient temperature design data:

9m, Dead load = 10.5 kN/m, Imposed Load = 15
kN/m,

UKB 457x152x52, fy=355N/mm2, M;;=389 kN.m

Calculating load ratio (assuming @;=0.5):
UDL=1.0*10.5+0.5*15=18kN/m

M =1/8 * 18 *92 =182 kN.m

Load ratio = 182/389 = 0.47



