INDEX

A
Adjustment factors
connections, 249-251
glulam, 58-66
sawn lumber, 58—66
Allowable stress design (ASD), 57
Allowable stresses, design example, 60, 70—
77
Anchor bolts
design example, 240-241, 338-342
uplift, 338
Annual rings, 12
Axes, in wood, 15—-17
Axial loads
compression, see Columns
tension, see Tension members

B
Balloon-type construction, 2
Base shear
winds loads, 49-50, 287
seismic loads, 52—53, 283-284
Beam stability factor, C;, 62-63
design examples, 102, 109, 304, 309
Beam-columns, see Combined stresses
Beams and stringers (B&S), 14
Beams
bearing stress, see Bearing stress
bending and compression, see Combined
stresses
bending and tension, see Combined
stresses
bending stress
adjustment factors, 58—66
beam stability factor, C,, 62—63
curvature factor, C, 65
flat use factor, C_'fu, 62, 118
incising factor, C,, 62
lateral stability, 8, 62—-63, 117-118
load duration factor, Cp, 5960

notches, 116, 118-119, 122
repetitive member factor, C, 61
size factor, Cp, 61
temperature factor, C,, 62
volume factor, C,, 64
weak axis, 62
wet service factor, C,,, 61
bridging, 4, 8
camber, 42, 84, 111
cantilever, 7, 64, 84
creep, 14, 39, 83, 84
deflection, 39—42
effective length, 63—64
flatwise loading, 62, 114
flitch beam, 128—-131
header, 126—127, 307
lateral bracing, 117-118
modulus of elasticity
E, 66
i 66
notching, 116, 121, 122
shear stress, 82—83
adjustment factors, 58
notches, 118—119, 122
size factor, Cp, 61
slenderness ratio, Ry, 63
stringer, 28, 31, 113-116
unbraced length, 6366
vibrations, 84, 128—142
Bearing area factor, C,, 65
Bearing length, 65, 85
Bearing stress, 65—69
angle to the grain, 122-125
parallel to grain (end grain), 122
perpendicular to grain, 65—69, 85, 99
Bending stress, see Beams, bending stress
Blocking
beams, 4, 8, 253
diaphragms, 185-187, 192, 209-210
shearwalls, 217-218
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Board measure (board foot), 19-20
Bolted connections
adjustment factors, 249-252
angle to the grain, 260
bending yield strength, 258259
bolt slenderness, 252
design example
anchor bolts, 240-241, 338—342
double shear, 263
single shear, 253, 255, 257
wood-to-steel, 254
wood-to-wood, 253, 256
double shear, 259, 263
dowel bearing strength, 253, 258261
geometry factor, C,, 250-251, 256, 257
group action factor, C;, 250, 254, 255
load duration factor, C,,, 249
penetration, 251-252
shrinkage, 249, 273
single shear, 254, 255, 257
spacing requirements, 250-252
temperature factor, C, 250
typical connections, 273—275
wet service factor, C,,, 249
yield limit equations, 252—-253, 260
Bottom plates, 3, 8
Bound water, 11-13
Buckling stiftness factor, C;, 65
Building codes, 1, 20-22
Built-up members
beams, 6
columns, 153, 157, 159-165

C
Camber, see Beams, camber
Cantilever beams, see Beams, cantilever
Cell structure, 11-13
Cellulose, 11, 19
Checks, 15
Chords
diaphragms, see Diaphragms, chords
shearwalls, see Shearwalls, chords
Clearwood tests, 58
Collar tie, 3, 8—11
Collector, see Drag strut
Column stability factor, Cp, 64, 157-159
Columns
adjustment factors, 58
bending, see Combined stresses
bracing, 158—159
buckling, 158-159
buckling stiffness factor, C,, 65
built-up, 157, 159, 161-165
column stability factor, C,, 64, 158, 159
design examples, 160-164, 311-314
shearwall chord, 339-344

eccentricity, 178
effective length factor, 64, 153—158
euler formula, 153
slenderness ratio, 157—158
Combined stresses
bending and compression, 162-166, 167-
170, 171-178
bending and tension, 151-153, 154-157
biaxial bending, 166
interaction equation, 152, 166
Common nails, 249
Compression parallel to grain, see Columns
Compression perpendicular to grain, 11,
16—18, 69
adjustment factors
bearing area factor, C,, 65
temperature factor, C, 62
wet service factor, C,,, 61
Connections
bolts, see Bolted connections
hold-down, 218-219, 240, 337-341
hurricane, 299-300
joist hangers, 273
lag screws, see Lag screw connections
nails, see Nail connections
non-preferred, 274-275
penetration, 251-252
pre-engineered, 270
preferred, 274-275
spacing requirements, 250-252
strap, 240-241, 338
wood screws, see Wood screw
connections
withdrawal, see Withdrawal connections
yield limit, see Yield limit equations
Continuous load path, 189-191, 219-220
Creep, see Beams, creep
Cripple stud, 6—7
Curvature factor, C, 65

D
Dead loads, 25—28, 347-349
Decay, 12, 15
Decking, 14, 61-63, 118—120
design example, 119-121
layup patterns, 118
Defects, 12—13, 15-18
Deflection, 39—42
Density of wood, 19, 347
Design aids, 350
Detailing of connections, 273—275
Diaphragm factor, C,,, 249-251
Diaphragms
anchorage, 189-190, 192
aspect ratio, 196—197
beam action, 183, 190—191, 193—194,
213



blocked, 187, 192, 195-196, 209
chords, 189—-193, 200
lap splice connection, 208-209, 254—
257, 331, 335-337
drag strut, 189—-195
flexible, 196—198
load cases, 192—-196
nail, 187, 192
open front structure, 197
openings, 197-199
proportions, 196-197
rigid, 196—-200
shear diagram, 191, 194, 198, 210, 211
shear strength, 192, 204, 205
unblocked, 192, 195-196, 210
unit shear, 190—195, 198
Dimension lumber, 14
Dowel bearing strength, 253, 258-261
Drag strut, 189-195, 200, 213
force calculation, 192, 194, 208, 212, 331
force diagram, 195, 206, 207, 213, 332—
334
Dressed lumber, 14
Dry (moisture content), 11, 13-15, 19
Duration of load, see Load duration factor

E

Eccentric loading, 165, 167
Edge distance, 250-252
Eftective length

beams, 63—64

columns, 64, 153—158
Embedment

anchor rods, 240, 260

connections, see Connections, penetration
End distance, 250—252
End grain factor, C(,g, 249, 251, 253
End grain loading, 249, 251, 252, 268
End joints—glulam, 67
Equilibrium moisture content, 13, 18
Euler critical buckling stress

beams, 63

columns, 153
Exclusion value (5 percent), 58, 158

F
Fabricated wood components
i-joists, 3, 84, 117
laminated veneer lumber (LVL), 5, 124,
243, 311
parallel strand lumber (PSL), 5, 124
open web trusses, 6
Factor of safety, 57, 66, 158, 224
Fiber saturation point, 13, 18
Finger joints, 67
Flat use factor, C, 62, 118

Flexible diaphragms, see Diaphragms
Flitch beam, 128—131

Floor live load, 7, 25, 26, 38

Floor sheathing, 185-190, 317-319
Free water, 11, 13

Fungi, 15

G
Geometry factor, C,, 249-250, 256
Glued laminated timber (Glulam)
adjustment factors, 58—66
volume factor, C,, 64
appearance grades, 67
axial combinations, 67—69
bending combinations, 67—69
camber, 42, 84, 111
combination symbols, 67-69
compression zone in tension, 69
design examples, 73-75, 92-96, 106—
112, 301-307
fabrication
edge joints, 67
end joints, 67
glue, 61, 66—68
mixed species, 66—68
moisture content, 13
grades, 67
laminations
compression, 69
E-rated, 67
tension, 69
thickness, 66
visually graded, 67
Grade stamp
sawn lumber, 15, 18
sheathing, 184—-185, 216-217
Grading, 15-18
Grading agencies, 17—18
Grain orientation, 11-17, 59
Green lumber, 13, 20
Group action factor, Cg, 249-250
design examples, 254, 255
Growth rings, 11-12

H

Hankinson formula, 123, 258, 259
Hardwood, 11, 12
Header, 4, 6

design examples, 126—127, 307
Heartwood, 11, 12
Hip rafter, 5
Hold-down anchors, 219, 240-241, 299—

300, 337—-338, 340343

Hold-down straps, 240, 337—-338
Holes, in beams, see Beams, notches
Horizontal diaphragms, see Diaphragms
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Horizontal plane, 27-29, 36
Horizontal shear, 82
Horizontal thrust, 3, 9, 28-30

I
I5joist, 84, 117
design example (vibrations), 138
Incising factor, C, 62
In-grade testing, 58
Interaction equation, see Combined stresses

J
Jack rafters, 3, 5

Jack stud, 6, 7

Joist
double or triple joists, 3, 4
header and trimmer joists, 4
in-line joists, 3, 4
lapped joists, 3, 4

rim joist, 4

K
Kiln-dried, 13, 66
King stud, 6, 7
Knee brace, 267, 268
Knots, 15, 58

L
Lag screws
adjustment factors, 249-252
bending yield strength, 258259
combined shear and withdrawal, 258, 270
dimensions, 261
design examples, 265, 269, 271
Hankinson formula, 258
penetration, 251-252
spacing requirements, 250-252
withdrawal, 249, 268, 269
wood-to-metal, 265, 271
wood-to-wood, 269
yield modes, 252-253, 260
Laminated veneer lumber (LVL), 5, 126,
243, 311
Laminations
glulam, 66—69
plywood, 183184
Lap splice (top plates), 208, 256, 257, 335—
337
Lap splice (plywood), 242-245
Lateral loads, 42—53
seismic, 45, 52—53, 283—284
wind, 43—45, 4651, 284-293
Lateral stability (bending), 8, 62—-63, 117—
118
Let-in bracing, 10
Lignin, 11, 16, 82

Load and resistance factor design (LRFD),
57
Load combinations, 25-26, 42, 60, 69, 75—
77
Load duration factor, C,, 14, 58—60, 249
connections, 249
load combinations, 60, 69, 7577
values, 60
Load/slip modulus, v, 134—-135
Loads
combinations, 25-26, 42, 60, 69, 75-77
dead loads, 25-28, 347-349
duration, 14, 58—60, 249
floor live load, 7, 25, 26, 38
floor live load reduction, 35—39
load path, 189—-191, 219-220
partitions, 26, 27
roof, 25, 27-28, 30-32, 34
seismic, 45, 283—284
snow, 25-30, 32—-38
tributary areas, 28—33
tributary width, 28-33
wind, 43—45, 284-293
Lumber
adjustment factors, 58
allowable stresses, 57
beams & stringers (B&S), 14
classification, 13—16
decking, 14, 61-63, 118-120
defects, 12—13, 15-18
density, 19, 347
dimension lumber, 14
dry, 11, 13—15, 19
grade, 15-18
green, 13, 20
growth characteristics, 11-12
machine evaluated (MEL), 18
machine stress rated (MSR), 18
moisture content, 11, 13—15, 19
posts & timbers (P&T), 5, 14
seasoned, 13, 18, 39
shrinkage, 13—-16, 18-22
size classification, 14
stress grades, 17, 18, 22, 118
visually graded, 15, 17, 18

M
Machine evaluated lumber (MEL), 18
Machine stress rated (MSR), 18
Modulus of elasticity, E, 66
adjustment factors, 58
E, ... 66
exclusion value, 58, 158
Moisture content
effects
connections, 249-250



creep (deflection), see Beams, creep
lumber size, 11, 13—15, 19
equilibrium moisture content, 13, 18
fiber saturation, 13, 18
green, 13, 20
seasoned, 13, 18
wet service factor, C,,, 61, 249
Moment magnification, see P-delta effects

N
Nail connections
adjustment factors, 249-252
bending yield strength, 258259
design example
hold-down strap, 337-338
knee brace, 267
lap splice, 335-336
plywood lap splice, 243
toenail, 212
wood-to-wood, 255, 262, 267
dowel bearing strength, 253, 258261
penetration, 251-252
prebored holes, 251
sheathing
diaphragms, 187, 192
minimum nailing, 187, 217-218
shearwalls, 217-218
splitting, 250-251
toenail, 252-253, 272
withdrawal, 249, 252, 268, 270
yield limit equations, 252—253, 260
yield modes, 259
Natural frequency, 128, 132
NDS Code, 1
NDS Supplement (NDS-S), 1
Net area, 146—148
Normalized load method, 69, 7577
Notching, see Beams, notches

(@)
Orientation of wood grain, 11-17, 59
Oriented strand board (OSB), 9, 11, 183
Overturning, 10, 11, 220, 223-227, 322—
331

P
P-delta effects, 162
Parallel strand lumber (PSL), 5, 124
Parallel to grain, see Orientation of wood
grain
Perpendicular to grain, see Orientation of
wood grain
Penetration, 251-252
Platform construction, 2
Plywood
axis orientation, 183—184, 188

blocking, 185-187, 192, 209-210

cross-laminations, 183—184

diaphragms, see Diaphragms

edge support, 183, 185-187

exposure categories, 184

exterior, 184—185

floor sheathing, 183, 185-190

glue, 184-185, 187

grade, 183—185

interior, 184—185

product Standard, 183

roof sheathing, 183—190

shearwalls, see Shearwalls

span rating, 185-186

species groups, 183—185

tongue-and-groove, 186

veneer, 183—185

wall sheathing, 183—-184, 216217
Posts & timbers (P&T), 5, 14
Purlins, 9, 106

Racking, 10

Rafter framing, 3—5
Repetitive member factor, C,
Reesisting moment, 224227
Ridge beam, 3-5

Ridge board, 3—4, 9

Rigid diaphragm, 197-200
Roof sheathing, see Plywood
Rough sawn lumber, 14
Row spacing, 250-252

R, seismic factor, 52, 217

S
Sapwood, 11, 12
Sawn lumber, see Lumber
Scarf joint, 67
Seasoned lumber, 13, 18, 39
air drying, 13
kiln-drying, 13, 66
Section properties, 14
Seismic loads, see Loads
Shakes, 15
Shear
beams, see Beams
connections, see Connections
Shearwalls
anchorage, 218-219, 240-241, 338-342
aspect ratio, 219-221
blocking, 217-218
chords, 217, 218, 223-227, 235-241,
322, 325-331, 339344
drywall (GWB), 216-217, 242
hold-downs, 219, 240-241, 299-300,
337-338, 340-343
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Shearwalls (continued)
nailing requirements, 217-218
overturning, 10, 11, 220, 223-227, 322—
331
perforated, 219
segmented, 219
unit shear, 219, 234, 237, 242, 320-322,
332-334
uplift (combined with shear), 242244
Sheathing, see Plywood
Shrinkage, 13—-16, 18-22
calculation, 13, 19-21
checking, 15
Sill plates, 2, 3, 7
Size classification, see Lumber, size
classification
Size factor, Cy, 61
Slenderness ratio
beam, Ry, 63
column, 157—-158
Slip modulus (vibrations), 134-135
Snow load, 25-30, 32-38
Spacing requirements (fasteners), 250—-252
Species, 12-13, 19, 183-185
Split, 15, 19, 248-252
Stress adjustment factors, see Adjustment
factors
Stress grades, see Lumber, stress grades
Stringer, see Beams, stringer
Strut, see Drag strut
Studs, see Wall studs

T
Temperature factor, C, 62, 250
Tension connections, 275
Tension members
adjustment factors, 58, 145—-146, 147—
151
bending plus tension, see Combined
stresses
net area, 146—148
Tension perpendicular to grain, 16, 17
Toenail, see Nail connections, toenail
Toenail factor, C,,, 252-253
Tongue-and-grooved, 14, 118, 135, 186
Top plates, 2, 7, 208, 256, 257, 335—-337
Torsion of horizontal diaphragms, 197-200
Tributary area, 28—34
Tributary width, 28-34
Trusses
bridging, 180
design examples, 149-150, 154-157,
167-170, 291-300

profiles, 6
Two-layer floor system, 186, 189, 190

U

Unbalanced live loads, 7, 298, 32, 35
Unbraced length

beams, 63—66

columns, 153, 157—159
Underlayment, 186, 189
Unit shear

diaphragms, see Diaphragms, unit shear

shearwalls, see Shearwall, unit shear
Uplift connector

roof, 299, 300

wall, 240—241, 338

A%
Valley rafter, 3—5
Veneer, 183—185
Vibrations, 131-142
design examples, 137-142
Visually graded lumber, see Lumber
Volume factor, C,, 64

W
Wall sheathing, see Plywood, wall sheathing
Wall studs, 2, 3, 6, 7, 171-178, 312-316
cripple, 67
jack, 67
king, 67
Wane, 15
Warping, 13-15
Wet service factor, C,,, 61, 249
Wind loads, 43—45, 46-51, 284293
components and cladding, 43—45, 287—
291
Withdrawal connections
lag screws, 249, 268, 269
nails, 249, 252, 268, 270
wood screws, 249, 268, 269, 270
Wood axes, see Axes, wood
Wood screws
bending yield strength, 258-259
design examples, 265-266, 269, 271
dowel bearing strength, 253, 258-261
penetration, 251-252
prebored holes, 251
withdrawal, 249, 268, 269, 270
yield limit equations, 252—-253, 260
yield modes, 259
Wood structures, types, 1

Y
Yield limit equations, 257—-260



