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AASHTO. See American Association of
State Highway and Transportation
Officials

Accessibility, 19
floor surfaces, 329-331
ramps, 327
tolerances, 345-346

Accommodating construction tolerances,
255-259

Accumulated tolerances, 258-259
Accumulated tolerances in steel frames,

289-293
Accuracy standards for ALTA/ACSM

Land Title Surveys, 17
Acoustical ceilings, 210-211
ADAAG. See Americans with Disabilities

Act Accessibility Guidelines
All-glass entrances, 230-232
Aluminum, 218, 220-221

curtain walls, 189-192
storefronts, 193-196
windows, 251-252, 275

American Association of State Highway
and Transportation Officials
(AASHTO), 13

Americans with Disabilities Act Accessi-
bility Guidelines (ADAAG), 14,
19, 345-346

Anchor bolts, 31-32, 87
Anchor rods, 31-32, 290, 
Angles, expression of, 338
Angles, measuring, 327
Architectural flat glass, 233-234
Architectural concrete wall panels, 67
Architectural woodwork. See also specific

types
Architectural woodwork installation, 

185-188
Architecturally exposed structural steel,

91-92

Asphalt:
pavement, slope tolerances, 13
paving, 11,13, 14
roadways, 21
sidewalks, 21

ASTM E 1155, 330
ASTM E 1486, 331
Autoclaved aerated concrete, 69, 73

Base molding, 158-160
Batten joints, 312
Beams:

cast-in-place concrete, 35
prestressed concrete, 49, 51, 61
reinforcement placement, 23
steel, connection with columns, 91
timber, 315-316

Benchmarks, 3
Bent glass, 235-237
Blinds, 177-178
Board lumber, 153-155
Brass, 216-218
Brick:

manufacturing tolerances, 104-107
prefabricated panels, 103-104
veneer on masonry, 303-304
wall construction, 107-108
with cast-in-place concrete, 266-268
with steel, 295-297

Bronze, 216-218
Building joints, 263
Building layout, horizontal, 3-5
Building layout, vertical, 7-9
Building location tolerances, 16, 18
Butt joints, 256, 313

Cabinets, 155-156, 160-161, 163, 320
Camber:

angles and tees, 83
S and M shapes, 80
W and HP steel shapes, 75, 77
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Carpenter’s levels, 325
Cast-in-place concrete:

doors in, 273
frame tolerances, 260-263
horizontal tolerances, 37
plumb tolerances, 35
reinforcement in, 25
windows in, 275
with precast concrete, 264
with brick, 266-268
with stone, 269
with curtain walls, 271

Cast stone, 129
Ceilings:

acoustical, 210-211
joists for, 199
linear metal, 213
suspension systems, 210-211

Ceramic tile, 199, 204-206
Ceramic veneer. See Terra cotta
Chair rails, 158-160
Cladding on steel frames, 289
Clay facing tile, 109-112
Clearance, definition, 255
Clearances:

brick and cast-in-place, 266-268
brick and steel frames, 297
curtain walls and cast-in-place con-

crete, 271
curtain walls and steel frames, 299-301
doors and cast-in-place concrete, 273
doors and masonry, 309
glass-fiber-reinforced concrete, 41
precast and cast-in-place concrete, 264
precast and steel frames, 281-283
precast concrete and masonry, 283-284
precast concrete and steel, 295
stone and cast-in-place concrete, 269
stone and masonry, 305
stone and steel, 297
windows and cast-in-place concrete,

275
windows and masonry, 309

Columns:
cast-in-place concrete, 25, 35
concrete frames, 37, 260-263
precast, 57, 59
steel, 289-291
steel, connection with beams, 91

steel erection, 87-90
timber, 315

Combined tolerances. See Accumulated
tolerances

Compliance measurement, 341
Compliance with tolerances, 337
Concrete:

autoclaved aerated, 69, 73
beams, 49, 51
cast-in-place. See Cast-in-place con-

crete
floors, 329
footings, 31-32
forms, 23
glass-fiber-reinforced, 39,41, 69
hollow-core slabs, 47
joint tolerances, 21, 263
paving, 9
piers, 32
precast. See Precast concrete
reinforcement, 23
roadways, 9
sectional tolerances, 35
sidewalks, 14
slabs on grade, 29, 31
slip-formed, 35
slope tolerance, 11, 13
soffits, 23
stairs, 21, 37, 39, 47-49
tilt-up, 73-74

Concrete block, 303-304
manufacturing, 97
prefabricated panels, 103-104
reinforcement in, 99

Concrete brick, 97
Concrete subfloors for:

terrazzo, 207
tile, 206
wood flooring, 208-209, 210

Confidence level, of measurements, 336
Construction lasers, 4, 5, 7, 325-326
Construction observation, 345
Construction Specification Institute, 344
Construction joints, 263
Contract administration, 345
Control joints, 263
Copper, 216-218
Cored slabs. See Hollow-core slabs
Cornice molding, 158-160

358 Index
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Countertops, 163, 166-167
Coverage factor, 336-337
Covered joints, 257
Cross-slope, measuring, 327-329
Curb offset tolerances, 16, 18
Curb ramps, 21, 23
Curtain walls, 271

aluminum, 189-192
on steel frames, 289, 299-301

Detectable warning surfaces, 21
Detention doors, 241
Digital inclinometers, 7, 9, 325, 328
Dimension stone, 119, 121
Door casing trim, 158-160
Door frames, 239-241
Doors:

detention, 241
flush wood, 178, 180-181
in cast-in-place concrete, 273
in masonry, 309
in precast concrete, 286
installation, 246-249
insulated, 239-241
steel, 239
stile and rail, 181-185, 244
wood, 241-244
wood patio, 246

Double tees, precast, 55
Drawings, tolerances on, 343
Drywall. See Gypsum wallboard

Electronic distance meters (EDM), 
325

Elevator shafts, 94-95
Entrances, 193-196
Entrances, glass, 230-232
Error in measurement, 334-335
Expansion joints, 263
Expression of measurement, 343-344

F-number system, 29, 31, 326, 330
Fiberboard, 141
Finish carpentry, 153-155, 158
Finish grading, 18
Flat glass, 223
Flatness, 29, 31

floors, 326
granite, 119

marble, 123
measuring, 329-331

Floor classification, flatness, 29, 31
Floors:

ceramic tile, 204-206
concrete, 329
precast erection, 63
stone, 210
terrazzo, 207
wood, 145-146, 208-209

Flush paneling, 167-170
Footings, 31-32, 264
Fractional units, 333, 339
Frames:

door, 241
glass, 223, 225, 228, 230
steel door, 239
wood door, 174-175, 246-249

Framing, lumber, 143
Framing, metal wall, 197-198
Framing, wood wall, 199

GFRC. See Glass-fiber-reinforced concrete
Glass:

bent, 235-237
decorative architectural, 233-234
entrances, 230-232
flat, 223
heat-strengthened, 227-228
insulated, 228-230
laminated, 233-235
patterned, 223-225
spandrel, 227-228
tempered, 227-228
wired, 223-225

Glass block, 116
Glass-fiber-reinforced concrete (GFRC),

39, 41, 69
Glass-reinforced gypsum, 200-202
Glued laminated framing, 150
Glued laminated timber, 133, 317-318
Grading tolerances, 17
Granite:

fabrication, 119, 121
installation, 125
interior, 129-132
on concrete frames, 269, 
on masonry backup, 305

Grooves, in concrete, 263
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Guardrails, 21
Gypsum wallboard, 197-198, 199
Gypsum, glass-reinforced, 200-202

Handrails, 21
Heat-strengthened glass, 227-228
Hoistways. See Elevator shafts
Hollow-core slabs, 47, 63

I-joists, 317-318
Insulated glass, 228-230
Interfacing tolerances, 277
ISO 2631-1, Mechanical Vibration and

Shock—Evaluation of Human 
Exposure to Whole-Body Vibration—
Part 1, 329

ISO 4463-1, Measurement Methods 
for Building—Setting Out and 
Measurement, 4, 326, 327

Isolation joints, 263

Joint design, 256-258
Joint tolerances, 263
Joints:

building, 263
butt, 256
calculating width, 258
construction, 263
control, 263
covered, 257
designing, 255, 256-258
expansion, 263
in precast concrete, 278, 279
isolation, 263
masonry, 303
movement, 257
offset, 257
reveal, 256
size, 257-258
sliding, 257
wood, 313

Joists, wood, 145-146
Joists, ceiling, 199

Keystone joists, precast, 57,59

Laminated flooring, 208-209
Laminated glass, 233-235
Landscape tolerances, 17,18

Laser:
construction, 5, 7, 325-326
levels, 7
rangefinders, 325
scanners, 326

Lath and plaster, 202-204
Length, measuring, 326
Level, wood floors, 146
Level alignment in concrete, 35
Level, measuring, 329-331
Levelness, 29, 31
Levels:

carpenter, 325
digital, 7, 9, 325, 328
optical, 7
spirit, 7

Limestone:
fabrication, 123, 125
installation, 127
interior, 129-132
on concrete frames, 269
on masonry backup, 305

Lippage, 210
Lumber:

rough, 143
sizes, 153-155
structural, 133, 136

Marble:
fabrication, 121, 123
installation, 125
interior, 129-132
on concrete systems, 269
on masonry backup, 305
tile, 121

Masonry. See also specific types of masonry
Masonry:

backup, 303-304, 305, 306-307
construction, 103
doors in, 309
joints, 303
panels, 103-104
reinforcement, 99
windows in, 309
with precast concrete, 283-284

MDF. See Medium-density fiberboard
Measurement:

compliance, 341
errors, 334-335

360 Index

25_931515_bindex.qxd  1/22/07  2:51 PM  Page 360



Index 361

expression, 333, 343-344
uncertainty, 334-335
units, 338-339

Measurement Methods for Building—
Setting Out and Measurement, 
ISO 4463-1, 4, 326, 327

Measuring:
angles, 327
devices, 325-326
flatness, 329-331
length, 326
level, 329-331
slopes, 327-329
smoothness, 329-331
tapes, 325

Medium-density fiberboard, 141
Metal ceilings, 213
Metals. See also specific types
Metals, 214, 216-218, 220-221
Metric conversion, 340-341
Mill tolerances:

angles and tees, 82-84
pipe and tubing, 85
S and M shapes, 81-82
W and HP shapes, 75, 79

Modular cabinets, 163
Molding, 158-160

National Elevator Industry, Inc. (NEII),
94-95

National Institute of Standards and Tech-
nology (NIST), 5

National Society of Professional Surveyors
(NSPS), 4

Normal distribution, 335

Offset joints, 257
Opening tolerances, in concrete, 37
Openings, in elevator shafts, 96
Optical levels, 7
Ornamental metal, 214, 216-218
Overlapping joints, 313

Pad footings, 31-32
Panel doors. See Stile and rail doors
Paneling, wood, 167-170, 170-172, 320
Parquet flooring, 208-209
Particleboard, 139-141
Patio doors, 246

Patterned glass, 223-225
Paving, 9, 11, 13, 14, 21
Piers, drilled, 32
Pilings, precast, 49
Planarity, expression of, 338
Plaster, 202-204
Plumb:

bobs, 7
cast-in-place concrete, 35
concrete frame, 261-263
lumber framing, 143
setting, 7
steel columns, 87, 89

Plywood web joists, 150
Plywood, 136-138
Precast concrete:

architectural wall panel erection, 
67

beam and spandrel erection, 61
beams, 49, 51
columns, 57, 59
concrete panels, 41
doors in, 286
double tees, 55
erection, 59, 61, 63, 65, 67
frame tolerances, 277-278
insulated wall panels, 43-44
joints, 278
keystone joists, 57, 59
pilings, 49
reinforcing in, 25, 29
ribbed wall panels, 43
single tees, 53
stairs, 47-49
structural wall erection, 63, 65
system design, 279-281
tee joists, 57,59
windows in, 286-287
with cast-in-place, 264-266
with masonry, 283-284
with other systems, 277-287
with steel frames, 281-283, 295

Preconstruction meetings, 345
Prefabricated structural wood, 150, 

317-318
Prefaced concrete block, 97
Prestressed concrete. See Precast concrete
Primary control surface, 277
Probability distributions, 335
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Quarry tile, 202-204

Rail crossings, 21
Ramps:

curb, 21, 23
documenting slope, 344
measuring for compliance, 341
measuring slope, 327

Rangefinders, laser, 325
Rebar. See Reinforcement
Rectangular distribution, 335
Reinforcement:

cast-in-place concrete, 23, 25
masonry, 99
prestressed concrete, 25, 29

Reveal joints, 256, 313
Right-of-way construction, 19-23
Roadways, 21

concrete, 9
slope tolerance, 13

Roof, precast erection, 63
Rough grading tolerances, 16, 18
Rounding, 339-340

Screens, wood, 176
Sealant, 257
Secondary control surface, 277
Security doors and frames, 241
Sewer offset tolerances, 16
Shutters, 177-178
SI units, conversion, 340-341
Sidelight frames, 174-175
Sidewalks:

asphalt, 21
concrete, 21
slope tolerance, 14

Significant figures, 339-340, 341
Single tees, precast, 53
SIPs. See Structural insulated panels
Sitework, 17
Slabs, cast-in-place concrete, 35, 261
Slabs on grade, 29, 31
Slate, 128-129, 129-132
Sliding joints, 257
Slope:

documenting ramp, 344
establishing, 9
measuring, 327-329, 341
sidewalk, 14

tolerance for roadways, 13
tolerance, asphalt pavement, 13
tolerance, concrete, 11, 13

SmartTool®, 9
Smoothness, expression of, 338
Smoothness, measuring, 329-331
Sonic measuring devices, 325
Spandrel glass, 227-228
Spirit levels, 7
Stainless steel, 214
Stairs, 14

concrete, 21, 37, 39
precast, 47-49
site-built, 156, 158
wood, 172-173

Standard deviation, 335, 336
Standard uncertainty, 336
Standing and running trim, 158-160
Statistics, in calculating uncertainty, 

335-337
Steel:

adjustable items, 293
architecturally exposed structural, 

91-92
doors, 239
elevator shafts, 94-95
erection, 87-96
frame tolerances, 289-293
frames, 290-293
mill tolerances, 75, 79, 81, 82, 85
studs, 197-198, 199
windows, 252-253, 275
with architectural wall panels, 67
with brick, 295-297
with curtain walls, 299-301
with precast concrete, 281-283, 

295
with precast floors, 63
with precast structural walls, 65
with stone, 297-299

Stile and rail doors, 181-185, 244
Stile and rail paneling, 170-172
Stone:

floors, 210
granite, 119, 121
installation, 125, 127, 128
interior, 129-132, 306-307
limestone, 123, 125
marble, 121, 123
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on masonry backup, 305
on cast-in-place concrete, 269
on steel framing, 297-299

Storefronts, 193-196
Street furniture, 21
Street light location tolerance, 18
Strip flooring, 208-209
Structural clay facing tile, 109-112
Structural insulated panels, 150, 152
Studs, steel, 197-198
Subflooring, 145-146
Sweep:

angles and tees, 83
S and M shapes, 80
W and HP shapes, 75, 77

System, primary, 4
System, secondary, 4
Système Internationale. See SI units
Systems, referencing, 3

Tape measures, steel, 5
Tee joists, 57, 59
Telegraphing, 181
Tempered glass, 227-228
Tendons, 29
Terra cotta, 115-116
Terrazzo, 207
Tile, clay, 109-112
Tilt-up concrete, 73-74
Timber:

beams, 315-316
columns, 315
fabrication, 133

Transits, 4, 5, 325-326
Trim, wood, 156, 158
Trusses, wood, 146, 148, 317-318
Tubing, 215, 216-218, 219
Type A evaluations, 335
Type B evaluations, 335-336

Uncertainty in measurement, 334-335
Uncertainty, calculating, 335-337
Unit masonry. See specific types
Units of measurement, 338-339

Vertical building layout, 7-9

Wall panels, precast insulated, 43-44
Walls:

brick, 107-108
cast-in-place concrete, 35
concrete, 261, 37
concrete block, 103
precast structural erection, 63, 65

Water line offset tolerances, 16, 18
Waviness index, 29, 331
Weathering steel, 91-92
Window casing trim, 158-160
Windows:

aluminum, 251-252
in cast-in-place concrete, 275
in masonry, 309
in precast concrete, 286-287
steel, 252-253
wood, 249

Wired glass, 223-225
Wood:

beams, 315-316
blinds, 177-178
cabinets, 155-156, 160-161, 163, 

320
columns, 315-316
doors, 178, 180-181, 241-244
floors, 208-209
frames, 174-175
framing, 145-146, 199
framing for stone flooring, 210
installation of woodwork, 185-188
joints, 313
paneling, 167-170, 170-172, 320
patio doors, 246
prefabricated structural, 317-318
screens, 176
shutters, 177-178
stairs, 172-173
stile and rail doors, 181-185
structural, 150
trim, 156, 158
trusses, 146, 148
windows, 249, 275
window frames, 174-175

Wood chord metal joists, 150
Woodwork installation, 185-188
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