Contents

Eurocode 0 - ENT1990 ...t e 17
ToT FOTOWOIU ...ttt ettt ettt e ettt et e et e e e e e e e eean 17
1.2 National Standards implementing EUIOCOUES ..............cceeueeeeeeeeeee e ea e 17
1.3 National annex for EN 19900.............ocuu oottt ettt 18
1.4 VEIITICALION TOSES. ...ttt ettt ettt et e e st a e et eeenaes 18
1.5 REIEIENCES [SECHON T]...eeoceeeeeeeeeeeee ettt ettt e e ettt e e e ettt e e e e eeeasseaaeeeasseaaeaaas 32
Eurocode 1 - EN1991-1-1 ...t 33
2.7 FOPEWOIU ...ttt ettt e ettt e ettt e s e ettt e s e e et e e e e ean 33
2.2 National annex for EN 199T-T=T.......oo ettt 33
2.3 Distinction between Principles and Application RUIES..................ccccouveiimiiiiiniiieieeeie e 33
2.4 ClaSSIfiCAtioN OFf GCHONS. ..........ccoiiiieeeie ettt ettt e et e 34
2.5 RepreSentation Of @CHONS ............ccccuueeeeeeieeeee ettt e ettt e e et e e e et e e e e es e e e e e ataaeeesasssnaaeeeaas 35
2.6 RAPIESENIALIVE VAIUBS.........cceieeeee ettt ettt 36
2.7 UIMALE MUt STALE........ccoeeieeeee e ettt ettt ettt n et e s e e stneeeans 36
2.8 VBIIfICALION TESES.......coeeeeee ettt ettt ettt 36
2.9 REfEIENCES [SOCHON 2].......eeeeeeee ettt ettt e et e ettt e e e e e eane 44
Eurocode 1

] L T I 45
R =T =T | PSP P UPP PPN 45

3.2 Terms relating to thermal @CHONS...............cccoiiuiieieieee ettt 45



EN 1990, EN 1991 - Eurocodes 0-1 - Worked Examples

CONTENTS - page iv

3.3 Structural Fire deSiQn PrOCEAUIE .............c..oeiiiieee ettt 47
3.4 Design fire SCENAIIO, AESIGN FiFE ..........coeoueeeeeeeee ettt e e e e e e e e e e nnes 47
3.5 TOMPEIALUIE ANGIYSIS....ooeeeeeeeeeeeeeeeeeeeee ettt et e e e et e e ettt ettt et et e aaaaaaeeeesas s nantnnnnnrnrees 47
3.6 Thermal actions for temperature analysiS (SECHON 3) ........ccocueiiiieeiiiieee et 48
3.7 Nominal temPerature-timeE CUIVES ...........ccc.eeeeeeeeee ettt ettt sttt et et aaaaaaeeeeeeasasesssassssssssesnsens 49
3.8 VBIIfICALION TOSES ...ttt ettt et en ettt 50
3.9 REIEIENCES [SECHION 3] ...ttt ettt ettt e e 58
Eurocode 1

EN 1991-1-2

ANNEX B.....ooeeesee 59
4.1 Thermal actions for external members - Simplified calculation method ................ccccoevviiniiiiiiiiensceee 59
4.2 VEIIfICALION TOSES ...ttt ettt ettt et en ettt 65
4.3 REIEIENCES [SECHION 4] ...ttt ettt ettt eat et e e e 73
Eurocode 1

EN 1991-1-2

N T =3 QO - Y 1 1= = 75
5.1 ANNEX C: LOCANSEA FIF@S.......eeeeeeeeeee ettt ettt e 75
5.2 ANNEX E: fire 1080 GENSIHIES ...........ococueeiiieeeee ettt 78
5.3 VBIITICALION TOSES ... ettt ettt ettt 81
5.4 REErENCES [SECLION 5] ...ttt et e ettt e et e e e e e e e et e e e e eansneees 87
Eurocode 1

EN 1991-1-2
Annex F, Annex G,

SeC. B.5 ANNEX B.....eiere i 89
6.1 ANNEX F: Equivalent time Of fif@ @XPOSUIE.............cccueeeeerieeeie ettt 89
6.2 ANNEX G: CONFIQUIALION FACKON ...ttt e e e a e s e e e e e e nnnes 91

6.3 ANNEX B, Section B.5: Overall configuration facCtOrS..............ccuuueeiecueieee e 93



EN 1990, EN 1991 - Eurocodes 0-1 - Worked Examples

CONTENTS - page v
6.4 VEIITICALION TOSES ... ettt ettt ettt ettt 93
6.5 REIEICNCE [SECHION 6] ...ttt e e ettt e e e ettt e e e e et a e e e et e e e e es s e e e e e ennees 100
Eurocode 1
EN 199113 ..o 101
VA =11 L= 1 | PP 101
7.2 ClasSification Of @CHONS .............oiieeeie ettt ettt ettt eneesine e 101
7.3 DESIGN SIUALONS ... ettt e ettt e e e et e e e ettt e e e et e e e e st e e s sssseeaeeeatnsnaaeenaans 102
7.4 CRAracCteriSHtIC VAIUBS ...........oooeeee ettt ettt ettt e 103
7.5 Other repreSEeNtative VAIUES ................ccceeeeeeeeeeeeeeeeee ettt e ettt e e ettt e e e st ie e e e esssseaaaaeaas 103
7.6 Treatment of exceptional snow l0ads 0N the QroUNd.................ccceeeieeeeceiieeeeesiiee e e eeseeae e sseaeeas 104
7.7 SNOW I0GA ON FOOTS ...ttt ettt ettt e e 104
7.8 ROOTF ShAPE COEMTICIENTS ...ttt ettt ettt 106
7.9 LOCAI ©ffECLS ...ttt 110
7.10 VEIIfICAON TOSES ...ttt ettt ettt sttt e et e 113
711 REFEIENCES [SOCHON 7] ..ottt ettt e e e et e e e et e e et e e e e eansnneaeeanes 122
Eurocode 1
EN 1991-1-3:
ANNEX A, ANNEX B ...t s e r e s n e e r e e renn e e nnna s 123
8.1 Design situations and load arrangements to be used for different locations.................cccccceovevvvveeeennne.. 123
8.2 Annex B: Snow load shape coefficients for exceptional SNOW driftS..........ccccoeeivoiieiciiisiiiiiiieeeeee. 124
8.3 VBIITICALION TOSES ...ttt ettt ettt 128
8.4 REfEIENCES [SECLION 8] ... ettt ettt e e ettt e e e et e e e e s e e et e e e e easaeaan 132
Eurocode 1
EN 1991-1-3:
ANNEX C, ANNEX D ...ttt res e s s s s s s enn s s s e mna s e s emn e rnmnnn s 133
9.1 Annex C: European Ground SNOW LOAA MEAPS ...........ccccuuiimieiiiiieeiee et 133

9.2 Annex D: Adjustment of the ground snow load according to return period................cccccocovvevecveveceeennen.. 134



EN 1990, EN 1991 - Eurocodes 0-1 - Worked Examples

CONTENTS - page vi
9.3 VBIITICALION TOSES ...t ettt ettt ettt a et s 135
9.4 REfEIrENCES [SECLION O] ...t ettt e e ettt e e ettt e e e e e e e e e e e et e e e e ennaeaan 138
Eurocode 1
EN 1991-1-4 [Section 4].......cooooiiiiieerrrrrrr s s 141
FO.T GEONEIAI ...ttt ettt ettt ettt 141
TO.2 DEIINMITIONS ...ttt ettt ettt eb ettt ettt ettt 142
T0.3 DESIGN SIUALIONS .......ooceeeeeeeeeeeeee ettt et e et e e e ettt e e e ettt e e e e et e e e st e e e e e sstseanaeesnsnnees 142
10.4 Modelling Of WINA @CHONS ........ccoueeeiee ettt ettt 143
10.5 Wind velocity and VEIOCIEY PIESSUIE ...........coouueeeeeeeeee et a e e a e e 143
T0.6 VEIIfICALION TOSES ...ttt ettt ettt ettt e e 147
10.7 REfErenCes [SECHON TO] .....c.uee ettt ettt e e et naaeeeinee s 152
Eurocode 1
EN 1991-1-4
Section 7 (Page 32 £0 37) ...ccciiiiiieeieeeeeescsssss s s e e s s s e s s s s s s s e e e e nnnnnns 153
11.1 Pressure and force COEffiCIENtS - GENEIaAl ...............cc.ceoiiueeeeiiieeeet et 163
11.2 Asymmetric and counteracting preSSUres and fOrCES.............uuuuimiiiueeieeeeiiiieeeeeseieee et esereaa e eseeas 154
11.3 Pressure cOeffiCients fOr DUIITINGS ...............oui ettt 155
11.4 Vertical walls of rectangular plan BUIlAiNgGS..............c.oeoiiie i 165
T7.5 VBIITICALION TOSES ...ttt ettt ettt ettt 157
17.6 REIEIENCES [SECHON T .ottt ettt s 160
Eurocode 1
EN 1991-1-4
Section 7 (Page 37 10 39) ..o e e ennns 161
12.1 Pressure and force COEffiCients - FIat FOOFS ...........oocueei i 161
12.2 VBIITICALION TOSES ...ttt ettt ettt ettt ettt n e 162

12.3 REIEIENCES [SECHON T2] ..ottt ettt e ettt 164



EN 1990, EN 1991 - Eurocodes 0-1 - Worked Examples

CONTENTS - page vii
Eurocode 1
EN 1991-1-4
Section 7 (Page 40 £0 42) ... e e e ennns 165
13.1 Pressure and force coefficients - MONOPItCH FOOTS ............ooocueeiioiiiiiiii e 165
U =T 1oz 1 fo T g IR =1 £, 167
13.3 REFErENCES [SECHION T3] ..ottt ettt e e e ettt e e e e et e e e e st e e e ess e e e e eeasnnees 170
Eurocode 1
EN 1991-1-4
Section 7 (Page 43 0 46) .......cooiiiiiiieeec s 171
T4.7 DUOPIECR FOOTS ...ttt ettt et et et e st n e nnee s 171
T4.2 VEIITICAUON TOSES ...ttt e e e ettt e e e e e e e e e e ettt ean e e e e e e e eeeetasssaanaeas 174
14.3 REFEIENCES [SECHION T4 ..ottt e et e e e ettt e e e et e e e e s e e e e s sanaeesasnnees 177
Eurocode 1
EN 1991-1-4
Section 7 (Page 47 t0 48) ... 179
EE I I 2 11T T=To [ (o To) £ TR 179
TE5.2 VIBIITICAHON TOSES ...ttt e e e e ettt e e e e e e e e e e ettt etan e e e e e e n e e et tasssnannaeas 181
15.3 REFEIENCES [SECLION T5] ...ttt e et e e et e e e e et e e e e e e e e e e easnes 186
Eurocode 1
EN 1991-1-4
Section 7 (Page 48 t0 49) ... 187
LR I 0T o= T I e Lo ) £ TP 187
T6.2 VEIITICAUON TOSES ...ttt e e e e ettt e e e e e e e e e e ettt eaa e e e e e e aeeeetassranneeas 188

16.3 REfEIENCES [SECHON T6] ..o ettt e et e e e et e e e e e ae e e e e eeaeeeaasnes 193



EN 1990, EN 1991 - Eurocodes 0-1 - Worked Examples

CONTENTS - page viii

Eurocode 1

EN 1991-1-4

Section 7 (Page 50 £0 51) ... e nnnns 195
17.1 Vaulted roOfS QNG QOMIES.............eeeeeeeeee ettt e e et e e e e et e e et eaeeeanenes 195
T7.2 VEIITICAON EOSES ..ottt ettt e ettt e e ettt a e e et e e ettt e e e e satseeaaeenasnees 196
17.3 REIEIENCES [SECHION M7 ..ottt ettt e et e e e ettt e e e e et e e e e s aa e e e e aaaeenasnnees 198
Eurocode 1

EN 1991-1-4

Section 7 (Page 51 t0 53) ... 199
18T INTEINAI PIrESSUIE..........eeee ettt ettt et et n e e st nne e e nnee s 199
T8.2 VIEIITICALION SIS ..ottt ettt ettt e e e e e e e e e e e e e e e e s s s s sss et eaaaaaaaaaaaaeaaeaaas 201
18.3 REFEIENCES [SECHION T8 ...ttt e e e et a e e e et a e e e s e e e e s taaaeeesaneees 205
Eurocode 1

EN 1991-1-4

Section 7 (Page 53 0 60)........ccoiiiiiimmerii s 207
19.1 Pressure on walls or roofs with more than 0N SKiN .................cooeeeeiiieeeiiee e 207
T9.2 CNOPY FOOFS ...ttt ettt ettt ettt et e e et e e n e e st e e e tr e e nnneesinee s 208
T9.3 VBIIfICAON EOSES ...ttt ettt e et e e ettt e e e et e e ettt a e e e sats e e e e e nasnees 210
19.4 REfErenCeS [SECHON TO] ....ooeeeeeeeeee ettt ettt ettt s 214
Eurocode 1

EN 1991-1-4

Section 7 (Page 61 £0 65)......ccociiiiiiiiecccccrccr e 215
20.1 Free-standing walls, parapets, fences and SIGNbOArdS ..............ccccoeciiiriiiiiiieisii e 215
20.2 Shelter factors for WallsS @nd fENCES.............ccuueeee ettt e e st s e e e e 216
B I (o g oo 1o LSRR 217

20.4 FriCtiON COCITICIENES ...ttt e e e e ettt e e e e e e e e e ettt sata e e e e e e e e e e e eesesarnaneeas 218



EN 1990, EN 1991 - Eurocodes 0-1 - Worked Examples

CONTENTS - page ix
20.5 VEITTICALION TESES ...t ettt ettt ettt ettt e et e e s 219
20.6 RefErenCes [SECHION 20 .......ccccuueeeeeeeeeeeeeeeeee ettt e ettt e e e e ettt e e e e e et e e e e s e e e e s e s e e e aasrnees 224
Eurocode 1
EN 1991-1-4
Section 7 (Page 65 t0 69)........ccviiiiiiieeiiriiri e 225
21.1 Structural elements with rectangular SECHONS ..............ccoeeeceeeeeeeeeeee et et seea e e 225
21.2 Structural elements with Sharp @dged SECHION .............c.oueiceiiiiiieeeeee e 227
21.3 Structural elements with regular polygonal SECHON ..............cceiiieeeeeieeee et 228
27,4 VBIITICAHION TESES ...ttt ettt ettt ettt 229
27.5 REEIENCES [SOCHON 2] ..ottt ettt a et n 232
Eurocode 1
EN 1991-1-4
Section 7 (Page 69 t0 73) .....cccciiiiiiieeeeeccccisiss s s s s s ee s s s s s s s s s e e e e s e n e e nnnnns 233
22.1 Circular cylinders: external pressure COEffICIENES .............oooueeiiii e 233
22.2 Circular cylinders: fOrce COEMMICIENES ............cccueeee ettt e ettt e e e e e e s e e e e e 235
22.3 VITICALION TEOSES ...t ettt ettt e ettt ettt s 237
22.4 REEIENCES [SECHION 22] ...ttt ettt e ettt e e e ettt e e e et e e e e e e e e e aenenees 239
Eurocode 1
EN 1991-1-4
ST=T o2 (oY 0 T A o= T L= T 2 I o T ) 241
23.1 Circular cylinders: force coefficients for vertical cylinders in a row arrangement ..............cccccccveeeeneene. 241
23.2 SPREIES ...ttt ettt et e e n 242
23.3 VEITTICALION TESES ...ttt ettt e st nt et e et es 244
23.4 REEIENCES [SECLION 23] ...ttt ettt e e e et e e e e et e e e et e e e e st a s e e e aasreees 246
Eurocode 1

EN 1991-1-4



EN 1990, EN 1991 - Eurocodes 0-1 - Worked Examples

CONTENTS - page x

Section 7 (Page 76 to 78).......ccccerrrriniiiiisnnrrriinss s 247

24.1 Lattice structures and SCAffOITINGS ...........cooeee oottt e e nnee s 247

24.2 VBIIfICALION TOSES ...ttt ettt ettt 250

24.3 RETEIENCES [SOCHON 24] ... ettt ettt e et e e s 254

Eurocode 1

EN 1991-1-4

Section 7 (Page 78 to 81) .....ccccceeriiiiiiiieir s 255

A B - Vo 255

25.2 Effective slenderness A and end-effectfactor v 256

25.3 VEITTICALION TESES ...t ettt ettt e ettt e ettt nnee s 258

25.4 REfEIENCES [SECHON 25] ..ottt e e et e e e et e e e e e e e e eenenees 260

Eurocode 1

EN 1991-1-4

Section 8 (Page 82 to 90).........cceermmimriiiiiiiii i ————— 261

LN BT/ Lo I Tot 1 (o) g Rl o T g I o g [0 [0 [= XSRS 261
D I B € 1T T = | T OO SOUPPOU SR PPPP 261
26.1.2 Choice of the response calculation ProCeduUre ...........cccooviiiiiiiii i 263

26.2 FOICE COBITICIBNES ...ttt ettt ettt nne e 263
26.2.1 Force coefficients in x-direction (general method) ..o 263
26.2.2 Force in x-direction. Simplified Method ...........coooiiiiiii e 265
26.2.3 Wind forces on bridge decks in Z-dir€CHON............cooiiiiiiiieee e 266
26.2.4 Wind forces on bridge decks in y-dir€CHON...........oiiiiiiiiiii e 267

26.3 VEITTICALION TESES ...ttt ettt e et ane et e et 267

26.4 REfErE€NCES [SECLION 26] ......ooeeeeeeeeeeeeee et e et e ettt e e ettt a e e e et a e e ettt e e e e s eaeeeaaareees 272

Eurocode 1

EN 1991-1-4
N 0 =3 273



EN 1990, EN 1991 - Eurocodes 0-1 - Worked Examples

CONTENTS - page xi
27.7 TEOITAIN CALOGONIES. ........eeeeeeeeeee ettt ettt e ettt et ettt e sttt as e et e eaneaennee s 273
27.2 Transition between roughness categories O, |, I, H1 and IV .............cccoee oo 273
27.3 Numerical calculation of 0rography COEMfICIENES .............cccccuveeiieeeeiieee e e 274
27.4 NEIGRDOUING SHUCKUIES ...ttt ettt et e e et e eanee s 277
27.5 DiSPlacemMENt REIGAL ..............oo ettt ettt e 278
27.6 VEIIfICALION TOSES ...ttt ettt ettt ettt ettt ettt nin e 279
27.7 REEIENCES [SOCHON 27] ...ttt ettt e ettt e e st e e s 287
EN 1991-1-4
1 1= G = 289
28.1 Procedure 1 for determining the SHrUCHUTal FACIOT CsCa...................ooooeoeeoeeeess 269
28.2 Number of 10ads fOr dyNAMIC FESPONSE ............coeeeiiiie ettt ettt 292
28.3 Service displacement and accelerations for serviceability assessments of a vertical structure................ 292
28.4 VBIIfICALION TESES ...ttt ettt ettt ettt ettt 293
28.5 REfEIENCES [SOCHON 28] ...ttt ettt 298
EN 1991-1-4
1 1= QO 299
29.1 Procedure 2 for determining the Structural faCtor CsCy. ..., 299
29.2 Number of 10ads fOr dyNAmIC FESPONSE ............coeeeiiieeeeiie ettt ettt 300
29.3 Service displacement and accelerations for serviceability aSS€SSMENTS...........cccccvveveveieciveeniiieicieene 301
29.4 VBIITICALION TOSES ...ttt ettt ettt ettt ettt ettt 301
29.5 REfErenCeS [SECHON 29 ........oo oottt ettt 304
EN 1991-1-4
Annex E
[from Sec. E.1 10 SecC. E.1.5.2.5] ... 305
0.7 VOIEX SNEATING.......c..eeieeeeeeeee ettt ettt e e 305

30.2 VOrtex SNEAAING QCHON ............ooeeaeeeeeeee ettt e et e e et e e e et e e e 308



EN 1990, EN 1991 - Eurocodes 0-1 - Worked Examples

CONTENTS - page xii
30.3 Calculation of the cross wind @mplitude ...................ocueeeiiiii oot 309
30.3.1 Approach 1 for the calculation of the cross wind amplitudes ............cccoceeiiiiiiiiii i, 309
30.3.2 Correlation 18NGI L. e e e et e e e e et e e e e e entraeeeeeennes 31
30.3.3 Effective correlation length factor K, 312
30.3.4 MOAE SNAPE FACTON......cci it e e e e e e et ar e e e e e e anbeeeeeeearreeaeeanees 314
30.4 VBIIfICALION TOSES ...ttt ettt ettt 314
30.5 RefErenCes [SECHION 0] ..........oooiueieeeeee ettt ettt 319
EN 1991-1-4
Annex E
[from Sec. E.1.5.2.6 t0 SecC. E.4.3] ... 321
31.1 Calculation of the cross wind amplitude: number of 10ad CYCIES .............ccoeiieiiciiiiieeeee e 321
31.2 Vortex resonance of vertical cylinders in a row or grouped arrangement.............cccc.ceeeeceeeeeeeevirvenseesnne 321
31.3 Approach 2, for the calculation of the cross wind amplitudes.................ccocceeereeeiiiiieeeeeeee e 324
N B C -1 (o] o) o To RSO OPUUPPP PRSP 325
31.4.1 ONSEt WINA VEIOCIY ......veeiieeiiiii ittt e e e e e e e e e e saabe e e e e e sebeeentraeaeeeennes 325
31.4.2 Classical galloping of coupled CYIINAEIS ..........ooiiiiiiiii e 327
31.4.3 Interference galloping of two or more free standing cylinders..........ccccoveiiiiiieiie e, 327
371.5 DIVEIGENCE QNA FIULLEL ...ttt e et e e e ettt e e e sttt a e e e et it e e e e s s sseaaeeesnnees 328
31.5.1 Criteria for plate-like SITUCIUES ..........cooiiiiiii e 328
31.5.2 DIVEIGENCY VEIOCITY ....veiiiieieiiiieetee ettt et e bt bt e e e s e e e er e e snneeennree s 329
31,6 VEIIfICALION TOSES ...ttt ettt ettt 330
31.7 REFEIrENCES [SECHION 3] ..ottt ettt ettt 334
EN 1991-1-4
1 1= G 335
32.1 Dynamic characterisStiCS Of SHUCHUIES ...............covieee et e et en e e e e 335
32.2 FUNAAMENTAI FIEQUENCY ... ettt ettt ettt 335
32.3 Fundamental MOAE SRAPE..............oooruieeeeee ettt ettt 340

O o TU Az 1 L= Y 1 = F T 341



EN 1990, EN 1991 - Eurocodes 0-1 - Worked Examples

CONTENTS - page xiii
32.5 Logarithmic decrement Of daMPING ............cooiui ettt 341
82.6 VBIIfICALION TOSES ...ttt ettt ettt ettt ettt ettt 343
32.7 REFEIENCES [SECHON 32] ...ttt e e ettt e e ettt e e e e e e e e st a e e et e e e e eansneees 349
Eurocode 1
EN 1991-1-5
Section 5 (Page 17 to 19) ... 351
83T GEONEIAI ...ttt ettt 351
33.2 Temperature changes in BUIIAINGS .............oo oo 3562
33.3 VBIIfICALION TOSES ...ttt ettt ettt 353
33.4 RefErenCes [SECHION 33 .....couieeiieeee ettt ettt 359
Eurocode 1
EN 1991-1-5
SECLION 6 ...t ————————— 361
34.1 Temperature changes iN DIIAQGES.............coo oottt e et e e e e e e e 361
R I I =74 o o =Y [=Tod € TSRO PPPOt 361
34.1.2 TREIMAI @CHONS.....ce ittt ettt e bt e ettt e st e e sa bt et e e e sneeeennnee s 361
34.2 Temperature differenCe COMPONENES...........c.covoriiie ettt 363
34.2.1 Vertical linear component (APPro@Ch 1) .....c.iiiuiiiiii ittt e e e e e e e e e e enes 363
34.2.2 Vertical temperature components with non-linear effects (Approach 2)..........cccoooiiviiiininiiieen. 365
34.2.3 Simultaneity of uniform and temperature difference components...........cccccoociiiiiiiiec e 366
34.2.4 Bridge Piers: temperature differenCes..........coooiiiiiiiieeiee s 367
4.3 VBIITICALION TOSES ...ttt ettt ettt e s 367
34.4 REfEIENCES [SECHON 34] ...ttt ettt e et e e e et e e e e e e e e eenenees 373
Eurocode 1
EN 1991-1-5
ANNEX A, ANNEX B ...ttt e e s r e s s rnn e rnn e s nnn e e nnnn s 375

35.1 Annex A (Normative): Isotherms of national minimum and maximum shade air temperatures................ 375



EN 1990, EN 1991 - Eurocodes 0-1 - Worked Examples

CONTENTS - page xiv

T T I I 7Y o 1= = Y 375

35.1.2 Maximum and minimum shade air temperature values with an annual probability of being exceeded
p other than 0,02375

35.2 Annex B (Normative): Temperature differences for various surfacing depths.............cccccveeeceieveeeennnnn.. 377
35.3 VBIITICALION TESES ... ettt ettt et e e 379
35.4 REfEIENCES [SECHON 35] ...ttt ettt e e ettt e e e et e e e e e e e e e e e e e aaaneees 382
Eurocode 1
EN 1991-1-5
ANNEX D ..ttt 383
36.1 Annex D (Informative): Temperature profiles in buildings and other construction works.......................... 383
TG B B =TT = | PO PSPPSRSO PP PP PPPPTI 383
86.2 VBIIfICALION TOSES ...ttt ettt ettt ettt ettt 384
36.3 REFEIENCES [SECHON 36] .......eooeeeeeeeeeeeee ettt e ettt e e e ettt e e e et e e e st a e e esn e e e e eansneees 392
Eurocode 1
Vg e L 393
ToT GONOIAI ...ttt ettt 393
1.2 Design situations and liMit STALES ...............ooeeeeeeeeeee ettt e e e a e ea e e e e snnes 394
1.3 Representation Of M@iN @CHIONS ............. ..ot e et e e e e e e e eanenees 395
1.4 Construction loads during the casting Of CONCIELE...............oewecee et 399
1.5 ACCIAENTAI GCHIONS.........c..eieeeeeee ettt ettt et ettt 400
T.6 SEISIMUC @CHONS. ...ttt ettt e et et e ettt e et eane e s 400
1.7 VIITICALION TOSES ...ttt ettt et es ettt 400
1.8 REFEIENCES [SECHON T] ..ottt e et ettt e e e et e e e e et a e e e e st e e e es s e e e e e nassnes 409

E Y T I A=) (T =T Lot= 410



EN 1990, EN 1991 - Eurocodes 0-1 - Worked Examples

CONTENTS - page xv
SOFTWARE EC2:
[ LT =T = O 411
1.1 General: FlexureRectangularBeamsSANASIAbS.XIS..........c.ccovceiiiiiiiiiie e 411
(VA I 1o T | S PSR 412
1.3 Output - Word document (Calculation SREEL) ..............ccoouee it 415
1.4 Flexure_EC2 (Beams and slabs) derived fOrmul@e................ccocoeeieriiisieiiniiieeciieee e 416
1.5 VBIITICALION TOSES ...ttt ettt er ettt 419
1.6 EXCEl VBA COUE (MAIN) ...ttt ettt ettt es 422
T.7 REFEIEICES ...ttt ettt ettt e et e e r et e e 427
BiaxialBending(2) _EC2 (Commercial version) ........cccccomirimriseccemmnnssssssssseeeens 429
1.1 General: BiaXi@alBEeNAING(2). XIS ........cccouee ettt 429
1.2 Output - Word document (Calculation SREEL) ..............ooooeee e 431
1.3 BiaxialBending(2)_EC2 (“short columns”) derived formulae.................cccccomieiiniiiisciiieieeeeeeeeee 432
1.4 VEIITICALION TESES ...ttt et an et e e nanee s 436
1.8 REFEIGINCES ...ttt ettt ettt ea ettt 447
1.6 FUIREI REAMING ..ottt ettt ettt e et ettt e einee s 448
Shear_EC2 ......... e nnn s 449
1.1 General: ShearReinforcementBeamSIab.XIS ..............cccoccueruiiiieiiieiieeeeeeese e 449
(I - 1o T | SRR 450
1.3 Output - Word document (Calculation SREEL) ..............ooooeee e 453
1.4 Shear_EC2 (Beams and slabs) derived fOrmuUIQE ..................oooeeeeceeeeeeeeiiieeeeseeee e esiaaa e e 454
1.5 VIITICALION TOSES ...ttt ettt et nnne e 456

U I R (=T (=T (=T o= 460



(This page intentionally left blank)



