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Index

actions 58, see also Chapter 2
accidental 58, 59
favourable 134
permanent 58, 59, 64, 71, 73, 78, 92, 127,

130, 345, 356, 414
quasi-permanent 57, 59, 63, 71, 75, 252,

312, 413, 499
unfavourable 134
variable 58, 78

accidental design situations 56, 71
adhesive bonding 43
additional properties 14
American plywood 22–24
angle of taper 215, 219, 220
axial compression 69, 148, 150, 163, 299
axial compression and bending 163
axial loading 163, 174, 205, 293, 372, 500

beams see Chapters 4, 6 & 7
axes 76, 106
curved 86, 211, 220–222
glued laminated 86, 364, 205–247
notched 91, 138
rectangular 101, 109, 117, 259, 347
solid section 101, 292
straight 18, 101, 107, 148
thin flanged 101, 130, 248–268
thin webbed 37, 101, 131, 248–268
trimmer joists 41

bearing length 104, 120, 227, 284
bearing stress 102, 121–122
bending

deflection 128–129, 223, 261
stiffness 131–133, 294
strength, 5, 12, 14, 60, 69, 105, 164, 208,

254
stress 92, 102, 104, 164, 211, 250, 256,

340

bolts 90, 305, 372–374, 384
axially loaded 406
characteristic yield moment 383, 455
edge distance 393, 455
effective number 98, 396, 399, 459, 467
end distance 393
spacing rules 391–399

box beams 39, 40, 43, 45, 248, 258, 261
bracing 90, 92, 148, 304, 338–357, 415
brittle failure 390, 394, 454, 461, 466, 485
buckling length 151, 284, 341
buckling strength 108–111, 152–154, 254,

294, 300, 340–344
built-up columns 148, 292–337

bending stiffness 294
buckling strength 294, 300
combined axial loading and moment 311
connection factor 306
design criteria 301
design procedure 291, 299–312
effective axial stiffness 299, 300
effect of creep 312
latticed columns 308
N-lattice 322
spaced columns 293, 303–310
spacer packs 303, 304
V-lattice 308

Canadian plywood 22–23
cantilever 97, 109, 110, 126, 129, 260, 261
characteristic embedment strength 89,

383–386
characteristic values 14, 21–38, 58, 153, 207,

209
characteristic values of actions 58

accidental actions 58
permanent actions 58
variable actions 58
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characteristic yield moment 88, 383
classification of actions 58
clear span 104
columns, see Chapters 5, 6, and 8

axial compression 69, 148, 150, 163, 299
axial tension 162, 168
built-up 148, 292–337
buckling strength 152–154, 294, 300
characteristic compressive strength 152,

155, 254, 265, 301, 302
combined bending and axial compression,

164–166, 174
combined bending and axial tension 168
combined stresses 148
compression at an angle to the grain 157
effective length 150–153, 170, 175
glued laminated 148, 153, 206, 232
instability factor 153, 155, 164, 301, 303,

307
lateral torsional instability 163–168
latticed columns 308
rectangular section, solid see Chapter 5
relative slenderness ratio 152, 154–155,

300, 302
slenderness ratio 69, 92, 150, 254, 300
spaced 293, 303–310
strength validation 163

combination value 59, 63, 71, 92, 413
combined stresses 148
compression wood 5
compressive strength 65, 120, 150, 153, 158,

301
computer 60, 94, 416, 500
connections, see Chapters 10, 11 and 12

alternating forces 399, 466
axial loading 372, 375, 403, 500
axial withdrawal 388–389, 408, 474, 507
bolted 375, 385, 410
brittle failure 390, 394, 454, 466, 485
combined laterally and axially loaded 408
design considerations 375, 452, 483
design strength 396, 400, 409, 466, 490
dowelled 376, 454
effective number of fasteners 91, 396, 400,

412, 484, 496
final deformation 413, 414, 416
friction effects 388
instantaneous slip 410–415, 469

lateral stiffness 409, 416, 468, 498, 500
member thickness 386–387, 456, 462, 495
moment behaviour 487
multiple shear planes 401, 465
nailed 373, 391, 393–394, 485
punched metal plate 67, 372, 395, 400,

467
rigidity factors 502
rotational stiffness 416, 483, 497–498,

501–502
screwed 410, 415
secant rotational stiffness 497, 501
semi-rigid behaviour 62, 125, 483–527
shear planes 377, 382, 401–403, 413, 465,

495
split-rings 372, 452, 455, 459, 468, 469
toothed-plates 452–459, 468, 469, 484

conversion of timber 7
creep 59, 65, 126–127, 251, 259, 312, 413
critical bending stress 92, 108

decking 25, 41, 43, 130
defects in timber 10, 83
deformation, deflection

bending 128, 129, 223, 261
cambered 69, 85, 101, 205, 212, 216, 220,

222
cantilever 126
compression over supports 128
creep 59, 65, 126, 127, 251, 259, 312, 413
factor 77, 81, 128, 252, 312, 313, 414, 499,

500
final 126–127, 176, 125, 312, 375
instantaneous 57, 64, 76, 125, 312, 375
limiting values 125, 126, 377
net final 91, 126
out of plane 174, 175
shear 128, 176, 216, 223, 259–261, 268,

305
shear amplification factor 128, 129
slip in joints 131, 292, 410
slip modulus 68, 80–82, 294, 313,

410–416, 468
density 3, 6, 11, 14, 58, 92, 150, 208
design criteria 55, 129, 301
design philosophy

limit states 50, 52, 56, 57
permissible stress 50
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design resistance 62, 70
design values of actions 57, 63, 71, 73
design values of geometrical data 68
design working life 52, 54–58
diaphragms see Chapter 9

floors and roofs 338, 348
racking resistance of walls 351

Douglas fir plywood 20, 22, 29, 449
dowels see Chapter 10

axially loaded 374, 406
characteristic yield moment 88, 383
edge distance 393, 455
effective number 98, 396, 399, 459, 467
end distance 393
multiple 391, 396, 412
spacing rules 391–399

ductile failure 375, 377, 394, 454
durability 3, 4, 11, 37, 43, 46, 50, 53–55
duration of load 64, 91, 101, 251, 312

effective diameter 383
effective length 109

beam 110–111
column 150–153

end rotation 503
engineered wood products 1, 43
equivalent flexural rigidity 130
equivalent section approach (modular ratio

approach) 210, 249, 259, 261
Euler buckling load 151–153, 175, 342
European 12, 50
Eurocode 0 51, 52, 416
Eurocode 1 50, 51, 53, 93
Eurocode 3 400, 416
Eurocode 5 50, 51, 93

failure modes 164, 377, 388, 401, 403, 406,
410, 465

fastener see Chapter 10
axial withdrawal 87, 388–389
characteristic yield moment 88, 383
dowel-type 61, 372–451
effective diameter 89, 383–384
effective number 90, 396, 397
mechanical 260, 292, 409
row 391, 396–397, 399, 458, 467,

484
stiffness 375, 396, 409–415

fibre saturation point 7, 9, 65, 79, 259, 405,
414

Finnish plywood 22–25
fire safety and resistance 46–47
flexural members, see Chapter 4, see also

beams
flitched beams 42, 44
frame analysis 415, 469, 500
frequent value 59, 63, 92
fundamental frequency 89, 130, 251

glued laminated, see Chapter 6
angle of taper 215, 219, 220
apex zone 69, 84, 211, 216, 219,

220
bending deflection 223
bending strength 208, 209–216
bending stress 212–222
column 232
combined 207, 209, 211, 232
criterion for bending stress 221
criterion for radial tension stress 221
curved beams 86, 211, 220–222
design methodology 207
finger joints 17–19, 222
homogeneous 205, 207, 208
horizontally laminated, 84, 207
pitched cambered 69, 85, 205, 212, 216,

221–222, 225
radial stress 217, 218, 220
radial tensile strength 220
residual stresses 216
shear deflection 216, 223
stress class 211
tapered members 205
vertically laminated members 207
volume effects 216, 220

glulam, see glued laminated
grades 5, 12–14
grading 5, 11–12

machine 12
visual 12

grain 5, 7, 14

Hankinson equation 385
Hardwoods 3, 4, 5, 386
holes

pre-drilled 385
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I-beams see Chapter 7
imposed loads 51, 59, 93, 470
instantaneous

deflection 77, 91, 127
deformation 57, 76, 77, 79, 91, 125,

259
loading 68, 79

irreversible limit state 136

Johansen, joint strength equations 377,
388

joints, see Chapters 10, 11 and 12 see also
connections

bolted 375, 385, 410
dowelled 376, 454
nailed 373, 391, 393–394, 485
screwed 410, 415
shear-plate 455, 459, 468–469
split-ring 372, 452, 455, 459, 468–469
toothed-plate 452–459, 468, 469, 484

joists 35, 37, 41, 101–102, 250
juvenile wood 2, 6, 7, 11

knots 4, 11, 12, 150, 162

laminated strand lumber (LSL) 17, 22
laminated veneer lumber (LVL) 16, 22, 31,

66, 93
lateral bracing see Chapters 11

beam, truss or column systems 345–348
single members 341–345

lateral instability, of columns 148, 150,
292

lateral stability 254, 338, 345–352
lateral supports, restraint 109, 342
lateral torsional instability, of beams 102,

105, 107, 216
length, see effective length
limit states 50, 52, 56, 57
linear elastic analysis 60–62, 68, 312, 343

first order analysis 60
second order analysis 60, 151

load duration classes 14, 64, 73, 103
instantaneous 64, 66
long-term 64, 66
medium-term 64, 66
permanent 64, 66
short-term 64, 66

load combinations 70, 103, 133
accidental combinations 66, 67, 73
characteristic combination 57, 75, 78,

127
frequent combination 75, 78, 80, 259
fundamental combinations 66, 68, 71
quasi-permanent combination 57, 75, 80,

413, 414

machine grading 12
major axis 105, 107, 163, 169
material properties 1, 14, 63, 67, 155
Mathcad, see Chapter 3
mechanical fasteners, see connections, joints
medium-term duration loading 64, 66
modification factor for load duration and

service class 64, 70, 73, 79, 103, 155
modulus of elasticity 12, 14, 15, 68

fifth percentile 87, 301
final mean value 81, 87
mean 14, 15, 68, 81, 87, 127

moisture content, 1, 3, 7, 9, 10, 11, 16, 64, 65,
79

nails, nailed joints 306, 310, 372–373, 393,
504

axially loaded 403–406
characteristic withdrawal capacity 389,

404, 407
characteristic yield moment 383–384
edge distance 391, 392
effective number 396–399
end distance 391, 392
member thickness 386
minimum penetration 389–390
pointside withdrawal 389, 404, 405
pull-through resistance 404
spacing rules 391–392

non-linear analysis 60–61
first order analysis 60
second order analysis 60

notch in a member 115–118

oriented strand board (O.S.B) 17, 25, 248,
263

panel shear 24, 90, 257, 350
parallel strand lumber (PSP) 17, 25
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partial factors 62, 63, 67, 74, 125
for actions 125
for material properties 67

partial factor method 57, 62, 70, 103, 148
particle boards and fibre composites 35
permanent actions 58–59, 71–73, 78, 92, 127,

130
permissible stress 50, 410
persistent design situations 56, 170
plate bending stiffness 133
plywood 20–22
precamber 231
pre-drilling 162, 373, 384, 390, 393, 411
preservative treatment 45–46
principles of limit state design 55

Quality management 54, 55, 93
quasi-permanent value 59, 63, 71, 78, 92,

312, 414, 499

racking strength 169, 351, 354, 356
radial stresses 212, 216, 219, 225
radius of gyration 90, 150, 151
reaction wood 5
relative slenderness ratio 92, 105, 152, 155,

300
reliability 50, 53, 56, 73, 103
representative values 58, 59, 63, 92
reversible limit state 75
robustness 53, 55
rolling shear 116, 119, 258

screws, screwed joints 373
axially loaded 406
characteristic withdrawal capacity 407
characteristic yield moment 383–384
edge distance 391–392
effective diameter 383, 384
effective number 396–399
end distance 391–392
minimum penetration 390
spacing rules 391–392

seasoning 4, 7, 10, 11
seasoning defects 11
second moment of area 88, 104, 107
section sizes 16, 47
service classes 65

service class 1 65

service class 2 65
service class 3 65

serviceability limit states 52, 56, 74, 101,
103, 125, 339, 375

deformation, deflection 75
vibration 74

shear amplification factor 128, 129
shear block failure 460, 461, 462
shear deflection 216, 223, 259, 261,

268
shear modulus 14, 68, 80, 81, 107, 128, 209,

210
shear-plate connectors 455, 459

edge distance 455
effective number 464–465
end distance 455
spacing rules 455
stiffness behaviour 468
strength behaviour 459

sheathing material 91, 170, 354, 356
sheathing material factor 91, 356

size factor 67, 84, 216
slenderness ratio 69, 92, 150, 254, 300
slip, in joints 131, 292, 410
slip modulus 68, 80–81, 410–415
slope of grain 5, 25
softwoods 3, 5, 14
spaced columns, see Chapter 8
species 12–14
split-ring, and ring connector 452, 455,

459
edge distance 455
effective number 464–465
end distance 455
spacing rules 455
stiffness behaviour 468
strength behaviour 459

staples 398
edge distance 392
end distance 392
member thickness 386
minimum penetration 390
spacing rules 392

steel plates, gusset plates 375, 377, 381, 406,
504

straightness limits 154
strength classes 13–15, 113
strength grading 11–12
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strength properties 12, 15, 55, 85
strength validation 82, 111, 163, 166
structural insulated panels (SIP’s)

40
stud walls 169–176
suspended timber flooring 41
Swedish plywood 22–24
system strength factor 85, 87, 91, 106, 171,

211, 254

tapered beams 211–212, 216–217
tension members 162
tension wood 5
thin webbed beams 39, 249, 251,

263
thin webbed joists 37, 40, 131
toothed-plate connectors 452–459

edge distance 455
effective number 464–465
end distance 455
spacing rules 455
stiffness behaviour 468
strength behaviour 459

torsion of members 123–124
transformed section 252, 259
transient design situations 56, 66, 71,

73

ultimate limit states 52, 56 67
equilibrium 70
fatigue 70
geotechnical 70
strength 70

United Kingdom National Annex 51
Nationally Determined Parameter (NDP)

342
Non-Contradictory Complimentary

Information (NCCI) 51

variable actions
accompanying variable action 71, 78, 88
leading variable action 71, 72, 78, 88

vibration, of residential floors 74, 129–133
footfall induced 130
high frequency effects 132
low frequency effects 130
machine enforced 129
modal damping ratio 92, 132
residential floors 91, 132
unit impulse velocity response 91, 132

visual grading 12
volume effects 216, 220

wane 10, 12
Weibull distribution theory 83


