
LIST OF CONTENTS

PREFACE 5

PRINCIPLES OF BENCHMARKING

1 V erifica tion  and va lid a tio n  o f  c o m p u te r s im u la tions 9

2 Some tho ug h ts  on bench-m ark ing  stud ies in  the  co n te x t o f  fire  and sm oke m ode lling  17

FUNDAMENTAL BENCHMARK CASES

3 V a lida tion  o f co m p u te r program s fo r  Eurocode level 3 -m ethods 23

4  Steel beams 30

5 Elastic-plastic bending  o f  beam s 41

6 Benchm ark s tudy o f la te ra l to rs iona l-buck ling  o f  class 4  stee l p la te  g irde rs  under fire

cond itions: num erica l com parison  72

7 Local buckling  o f  class 4  section  beams 84

8 Simple stee l s truc tu res  92

9 C om posite  beam s 102

10 Sim ple com posite  beams 112

11 S im ply su pported  s ide -p la ted  RC beam  122

12 Steel co lum ns u n d e r te m p e ra tu re  g ra d ie n t 133

13 Creep analysis o f  s tee l co lum ns w ith  d iffe re n t hea ting  ra tes  144

14 Therm o-m echanica l analysis o f  s tee l co lum ns using d iffe re n t f in ite  e le m e n t types

and co n s titu tive  law s 156

15 Therm o-m echanica l analysis o f  s tee l co lum ns using d iffe re n t co n s titu tive  law  170

16 S im p lified  and advanced ca lcu la tion  m e thods fo r  com posite  co lum ns in fire  182

17 Buckling o f  concre te  co lum ns 196

18 C om posite  slabs 208

19 Collapse b e hav iou r o f  conc re te  slab f lo o r  system  223

20 C o ld -fo rm ed  stee l p o rta l fram es a t e leva ted  te m p e ra tu re s  230

21 S o ftw are  covering  s tee l fram e  s tru c tu ra l behav iou r 245

COMPLEX BENCHMARK CASES

22 S truc tu ra l f ire  eng inee ring  benchm ark ing  o f co lum ns and space-fram es using Vulcan

and Safir 255



23 The in fluence  o f  jo in t  m ode lling  on  f ire  behav iou r o f  stee l fram e s tru c tu re  270

24 Critica l te m p e ra tu re  o f  stee l fram e  w ith  jo in t  f le x ib ility  increasing in f ire -  Benchm ark

study prepared  fo r  th e  e n v iro n m e n t o f  A u todesk Robot s truc tu ra l analysis 281

25 C harring o f  t im b e r -V e r if ic a t io n  o f num erica l m ode l 308

26 Reference cases fo r  th e  va lid a tio n  o f  peop le  evacuation so ftw a re  used in G erm any 315

INDEX OF AUTHORS 325

ACTION MEMBERS 327


