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AAMA (American Architectural Manufacturers Association), 971
AASHTO (American Association of State Highway and

Transportation Officials), 713
ABA, see Architectural Barriers Act
Ablution stalls (mosques), 510, 511
Above-ground pools, 640
Abrasion resistance, 684
Absorption cooling cycle, 434
Academic lofts, 984
Accelerographs, 651
Accelerometers, 650, 652
Access control systems (ACS), 482, 658–660

bar code technology, 660
barium ferrite technology, 660
biometric readers, 660
delayed egress services, 660
for door control, 660
hollerith technology, 660
infrared technology, 660
magnetic stripe technology, 659–660
proximity cards, 659
smartcards, 659
Wiegand technology, 659

Access flooring, 561
Accessibility, 895–924

of automated teller machines, 502
of bathrooms, residential, 919, 925
of bathtubs, 917
building blocks for, 897–898
of common areas, 925
of communications features, 912–913
of curbs, 902–904
of doors, 910–912
of electrical outlets, 925
of elevators, 901, 906–908
of exterior doors, 213
Fair Housing Act and, 925
of grab bars, 925
of kitchens, residential, 895–925
of laundry rooms, residential, 538
of light switches, 925
of parking lots, 682, 902–904
of public areas, 925
ramps for, 904–906
reach ranges for, 898–900
regulations guiding, 895–897
of routes, 900–902, 925
of signage, 682
of thermostats, 925
of toilet, 901, 914–916
of toilet and bath fittings, 915–917
of toilet compartments, 307, 914–921
of urinals, 915
of walking surfaces, 900–902
of walls, 925
wheelchair lifts, 908–910

Accessible design, 873, 895–924
Accuracy, 958
Acid neutralizers, 414
Acoustic(s):

of classrooms, 577
of linear metal ceilings, 371

Acoustical panel ceilings, 367–368
composition of, 367
edge details for, 367–368
light reflectance of, 367
sound absorption and isolation in, 367
with special-use panels, 368
suspension systems for, 368
types of, 367

Acoustical tile ceilings, 368–369
case tiles for, 368
composition of, 368
isolation hangers for, 369
molded tiles for, 368
nodular tiles for, 368
seismic design with, 369
structural performance of, 368
suspension systems for, 368
water-felted tiles for, 368

Acoustic detectors, 482
Acoustic doors, 627
Acoustic windows, 627
ACQ (alkaline copper quaternary), 803
Across-the-bed (vein) cut, 346
Acrylic bathtubs, 394
Acrylic fibers, in carpet flooring, 364
Acrylic films, 781
Acrylic latex coating, 350
Acrylic sealants, 162
ACS, see Access control systems
Active fireproofing, 68
Active layers, 9
Active leaf, 285
Active soil pressure, 50
Activity centers, in residential kitchens, 535
Activity-driven research, 981
ACZA (ammoniacal copper zinc arsenate), 803
ADA, see Americans with Disabilities Act
ADAAG, see Americans with Disabilities Act Accessibility

Guidelines
Adams, Geoffrey C. Adams, 882
Adamson Associates Architects, 492
Adaptability, steel joist floor framing for, 78
Adhered veneers (thin brick veneers), 140–141
Adhesive(s), 805

CAD/CAM and, 942
construction, 805–806
for tile flooring, 353
for tufted carpets, 364

Adhesive installation, of carpet flooring, 365
Admixtures:

for cast-in-place concrete, 747
mortar and grout, 754

Aeolian soils, 4
Aeration, 45
Aerobics, water, 645
AESS (architecturally exposed structural steel) framing, 77
Aesthetics, 875
Affordable rental housing (Oakland, California), 926–931
AFUEs (annual fuel utilization efficiencies), 431
Aggregate:

cast-in-place concrete, 749
exposed, 749
mortar and grout, 754
porous, 678
in terrazzo, 355

Aging, 475
AHUs (air-handling units), 442
AHUs, zonal, see zonal air-handling units
AIA, see American Institute of Architect
Air, 857–859

in clean rooms, 613
consultants for, 859
HAM and, see Heat, air, and moisture
indoor air quality, 857–859
material certification and, 858
measure of, 870
pollutant source control, 857
resources for, 859
volatile organic compounds and, 858

Air balancing system, 626
Air (weather) barriers, 64

characteristics of, 174
considerations for, 175
door installation and, 214
for exterior walls, 174–175
for low slope roofing, 226
membranes of, 174–175
steep slope roofing, 224
systems for, 174
tile roofing with, 229
in windows, 185

Air barrier system, foundation, 962
Airborne sound isolation, 627–628
Air-conditioning, of computer rooms, 444–445
Air distribution systems (HVAC), 438–444

air outlets, 444
air terminal units, 444
constant-volume dual duct air distribution, 440–441
constant-volume multizone, 441
constant-volume single-duct with terminal reheat, 439
dual-duct air distribution, 443
ducts and casings for, 441–444
fan-coil air distribution, 443
induction air distribution, 444
multizone, 442
single-zone, 442
terminal reheat air distribution, 443
variable air volume air distribution, 442
variable-volume single-duct, 440
Air-exchange ventilation, 989
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Air filtration, 655–656
landscaping for, 704
with windows, 185

Air flows, 836, 840–841
air jets, 840
external effects, 841
natural ventilation, 840, 841
ventilation air change, 841
window size, 841
wind power, 840

Air gaps, 399
Air-handling units (AHUs), 422
Air jets, 840
Air outlets, 444
Air proving switches, 626
Air solar heating systems, 454
Air supply systems:

emergency, 617
in hyperbaric rooms, 617

Air-supported structures, 590–591
Air terminal units, 444
ALA (American Lung Association), 859
ALARA (“as low as reasonably achievable”), 634
Alarm systems, 481, 658
Alberti, Leon Battista, 1020
Alkaline copper quaternary (ACQ), 803
Alkyd paint, on interior walls, 350
All-air HVAC systems, 421–423

controls for, 421–422
requirements for, 421

All-glass entrances, 301
Allplan (Nemetschek), 950
Alluvial soils, 4
All-water HVAC systems, 423
Altars, 509
Altenhofen, David, 63
Alternate energy systems, 862
Aluminum, 778

entrance doors, 213
sphere domes, 604
in steel, 778

Ambient brightness, 855
Ambient lighting, 475
American Architectural Manufacturers Association (AAMA), 971
American Association of State Highway and Transportation

Officials (AASHTO), 713
American Institute of Architect (AIA):

CAD layer guidelines, 1012
COTE Top Ten Green Projects, 832, 869–871
principles for livable communities, 852–853

American Lung Association (ALA), 859
American National Standards Institute (ANSI), 474

on accessible design, 895
on bathrooms, 919
on ceramic tile-grouting, 348
on gas burning fireplaces, 329
on kitchens, 921

American Society of Heating, Refrigerating, and Air conditioning
Engineers (ASHRAE), 419, 450

American Society of Mechanical Engineers (ASME), 528
Americans with Disabilities Act (ADA), 873, 895, 896

on bathrooms, 919
design requirements by, 896
on parking lots, 682, 903
on playground equipment, 692
on ramps, 687
on stairs, 687
stairs design and, 333, 339

Americans with Disabilities Act Accessibility Guidelines (ADAAG),
333, 682, 895

American Window Covering Manufacturing Association (AWCMA),
554

Ammoniacal copper zinc arsenate (ACZA), 803
Anchor(s), 29, 808–812
Anchorage, 755–758
Anchor bolts, 591
Anchoring systems, for stone facing finishing, 348
Anderson residence, 882–883
Anemometers, 650

electronic, 650
for fountains, 690
mechanical, 650
ultrasonic, 650

Angular distortion, settlement and, 18
Angular speed, 1035
Animals, wetland, 716
Animal monitoring, 650
Animal shelters, 648–650

design considerations, 649–650
primary enclosure, 648
secondary enclosure, 648

Animation, fountain, 690
Annual fuel utilization efficiencies (AFUEs), 431
Annual wetting/drying cycle, 962
Anodic coatings, 781
Anodizing, 781
ANSI, see American National Standards Institute
Antifreeze sprinkler systems, 458
APA Rated Sheathing, 813
APA Rated Siding Panels, 814
APM (automated people mover) system, 493
Apollo, Temple of, 1020
Applied edges, for countertops, 551
Applied fireproofing, 285

of boards, 285
of calcium silicate boards, 285
encapsulants, 285
for exposed applications, 285
for floor loads, 68
sealers, 285
of slag-fiber boards, 285
topcoats, 285

Aquariums, 642–643
commercial, 642
filtration system for, 643
monitoring and controlling, 643
public, 642
research aquatic facilities, 642

ventilation for, 643
Aquatic facilities, 640–645
Aquatic structures, 640–645

aquariums, 642–643
elevated swimming pools, 640–641
in-ground swimming pools, 641–642
tubs and pools, 643–645

Aquifer systems, 863
ARCC (Architectural Research Centers Consortium), 961
Arches:

classical, 1026, 1028
masonry, 767

ArchiCAD (Graphisoft), 950
Architects, sustainable design and, 832
Architectural and Transportation Barriers Compliance Board, 682,

895, 903
Architectural area, 1037
Architectural Barriers Act (ABA), 333, 895
Architectural cladding panels, 133
Architectural demolition, 663
Architectural end match, 826
Architecturally exposed structural steel framing (AESS), 77
Architectural planning, 842–843
Architectural research, 957–986

defining, 958
design research, 972–986
nature of, 958–960
process of, 958–960
quality of, 958
scholarship and, 960
social science research, 965–971
technical research, 961–964

Architectural Research Centers Consortium (ARCC), 961
Architectural shielding, 630
Architectural Skylight (fabricator), 944
Architectural woodwork, 821–828

core material, 825
facing material, 825–826
interior trim, 822–824
paneling, 821–822, 824–825

Architectural Woodwork Institute (AWI), 546
Architrave, 1020
Arctic Circle, 8
Area(s):

accessibility of, 925
architectural, 1037
audience, 513, 556
audiovisual viewing, 516
for burial preparation, 510
calculations for, 1036
catchment, 416
chemical storage, 526
chink, 608, 609
circulation, 1037
for commercial dining, 557–558
common, 925
construction, 1037
gross floor, 1037
high-wind, 230
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mechanical, 1037
net assignable, 1037
outdoor, 574
prayer, 510
private, 575
public, 925
in schools, 575
seating, 574
thermal expansion of, 1035
urban, 707–708

Arena football, equipment for, 539
Arid climates, 11
Armored cables, 469, 471
Artifact-driven research, 981
Artists-Blacksmiths Association of North America, 793
Art rooms, in schools, 579
ArupNAPA, 492
Asbestos, 665, 859
As-fabricated finishes, 780
Ashlar masonry, 774
ASHRAE, see American Society of Heating, Refrigerating, and Air

conditioning Engineers
ASHRAE Handbook of Fundamentals, 191
“As low as reasonably achievable” (ALARA), 634
ASME (American Society of Mechanical Engineers), 528
Asphalt, porous, 678
Assembly buildings, 854
Assistive listening systems, 912
ASTM specifications:

for bricks, 763
for concrete, 750, 764
for granite, 772
for limestone, 772
for marble, 773
for mortar and grout, 753
for sandstone, 773, 774
for slate, 773

Athletic equipment, 539–545
for arena football, 539
for basketball, 539–540
for billiards, 540–541
for fitness, 540–541
for gymnastics, 542–543
for ice hockey, 543–544
for judo, 544
for karate, 544
for pocket billiards, 540–541
for soccer, 544
for table tennis, 545
for weightlifting, 545
for wrestling, 545

Athletic rooms, 611–612
ATMs, see Automated teller machines
At-rest soil pressure, 50
Atriums, 860

clean energy design of, 861, 862
efficient, 863
Audible alarms, 481
Audience area:

fixed multiple seating in, 556
seating area design for, 513

Audiology (hearing testing) spaces, 523
Audio-visual equipment, 516–520

in audio-visual viewing area, 516
in classrooms, 577
codec equipment, 519
displays, 518
microphones, 519
projection equipment, 518
projection screens, 518
speakers, 519
for video-conferencing, 516

Audio-visual systems, 485–487
Audio-visual viewing area, 516
Austenitic steel, 797
Autodesk Revit, 950
Auto-iris, 658
Automated bank equipment, 501–502
Automated book storage and retrieval systems, 511
Automated people mover (APM) system, 493
Automated teller machines (ATMs), 502

accessibility of, 502, 913
gang installation of, 502

Automatic banking systems, 912
Automatic closing, 285
Automatic door bottoms, 285
Automatic fire-rated openings, 304
Automatic safety shutdown system, 626
AWCMA (American Window Covering Manufacturing Association),

554
AWI (Architectural Woodwork Institute), 546
Awnings, 118–121, 602–603

B

Backer, for joints, 162
Backfill and backfilling:

basement excavations and, 45
against basement walls, 50

Backflow prevention, 399–400, 702
Backflow prevention (BFP), 399–400
Background lighting, uniform, 477
Backscatter identification, 638
Backsplashes, 551–553
Backup systems, emergency, 488–489
Baffles, 481
Baggage handling equipment, 493, 494
Bakeries, equipment in, 530–531
Baker’s tables, in commercial food service, 530
Baking soda, 418
Balanced doors, 285
Balance matching, 826
Balconies, 181–182
Ballasts, 474
Ballistics-resistant construction, 638–640
Ball valves, 404

Balustrades:
classical, 1027
interior, 282

Bamboo flooring, 357
Banham, Reyner, 857
Banking systems, automatic, 912
Bank transaction equipment, 500–502
Banquettes, 558, 559
Bar(s), 560

area for, 557–558
equipment for, 532–534

Barber shops, 503, 503l
Bar codes, 482, 660
Barium ferrite technology, 660
Barrels, rigid-frame, 607
Barrel tiles, 229
Barrier walls, 64, 185, 214
BAS, see Building automation systems
Baseball fields, 600
Base cabinets, 550
Basecoats, for plaster, 343
Base isolation, seismic, 30–31
Basement construction, 40–54

excavations, 40–45
walls, 45–53

Basement excavations, 40–45
backfill, 45
compaction, 45
lateral support for, 42–44
open-cut, 40
shored, 40–42
soil stabilization, 44

Basement walls, 45–53
backfilling against, 50
concrete, 45
damproofing, 53
masonry, 46
soil pressure on, 50–51
thermal insulation, 53
thickness of, 46
treated wood, 48–49
vertical waterproofing, 52–53

Base shear (static analysis, equivalent lateral force), 13
Basketball, equipment for, 539–540
Basketball courts, 600
Basket racks, 312
Bathrooms, residential, 918–920, See under Toilet(s)

accessibility of, 919, 925
entry doors for, 919
fixtures for, see Toilet and bath fittings
grab bars in, 919
lavatories in, 920
maneuvering space in, 919
plumbing requirements of, 919
showers in, 920
water closets in, 919–920

Bathtubs, 394
accessibility of, 917
acrylic, 394
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Bathtubs, continued
cast iron, 394
fiberglass, 394
standards for, 920–921

Batten seam roofing, 244–245
Bay, of metal building systems, 591
Bayley, John Barrington, 1020
Beam(s):

cantilever, 1040–1041
cantilevered, 90
concrete forming for, 739–740
continuos span, 90
fixed, 1039–1040
simple, 1038–1039
unit masonry, 765–766

Beam pattern (lighting), 475
Beam-to-column formwork, 736
Beauty shops, 503, 503l
Beds, 562
Bednar, Michael, 874
Bedrock, 4
Belowground construction, 863
Bench assembly, 550
Benches, in locker rooms, 311–312
Bending, 779, 939
Bent glass, 188
Bentley Building suite, 949–950
Bentonite waterproofing, 52
Bermuda roof, 243–244
Beveled edge, of acoustical panel ceilings, 368
BFP (backflow prevention), 399–400
Bibliographical ordering, 969
Bicycle safety, 713
Bidets, 391–392

flushing action for, 391
flushing mechanisms for, 392

BIFMA (Business and Institutional Furniture Manufacturer’s
Association), 560

Billiards, equipment for, 540–541
BIM, see Building information modeling
Biocapacity, 868
Bioclimatic design, 854–855, 870
Biological safety cabinets (BSCs), 614
Biomes, 842
Biometric readers, 660
Biosafety levels (BSLs), 614
BIPV (building-integrated photovoltaics), 455
Birch, L.C., 852
Bituminous waterproofing, built-up, 52
Blackbodies, 474
Blackout linings (draperies), 553
Blackwater, 838
Bladder molding, 944
Blanket insulation, 122
Blanking (metals), 779
BLC (building-level controllers), 450
Bleachers, 600–601
Blend patterns, 346

Blinds, 554
Blinds, Venetian, 452
Bloomfield, John, 969
Blow counts (N-values, standard penetration test values), 7
Blow molding, 940
Blowout flushing, 391
Blowtorches, oxyacetylene, 779
Board(s):

composite, 225
fireproofing, 68
fireproofing of, 285
insulation, 53, 122

Body ventilation, 989
Boilers, 427–428
BOMA (Building Owners and Managers Association), 1037
Bonded cores, 287
Bonded strain gauge, 650–651
Book depositories, 512
Book matching, 346, 826
Book storage and retrieval systems, automated, 511
Book theft protection, 511
Booster heaters, 409
Booster pumps, 407
Booths, in restaurants and bars, 558
Bored piles, 24, 27
Boring log, 6–8
Borrowed light, 184
Boulders, 4
Boxes:

electrical, 469–470
octagonal, 469

Box beams, 596
Boyer, Ernest, 960
BPO (building performance evaluation), 966
Braced-core structural steel framing, 76
Bracing, 110
Braille, 912
Brake forming, 779
Brand, Stewart, 843
Brass, 778–779
Brass (BR) piping, 401
Braungart, Michael, 843, 844
Brazed joints, 403
Brazing (hard soldering), 780, 941–942
Breathing gas supply, 617
Breen, Jack, 973, 981
Bricks, 684
Bright finish process, 780
Bronze, 778–779
Brown coats, 343
Brownfield remediation, 842–843
BR (brass) piping, 401
Brundtland, Gro Harlem, 832
Brundtland Report, 832
Brunette, Wendell, 879
BSCs (biological safety cabinets), 614
BSLs (biosafety levels), 614
Bubbler heads, 702

Bucks (door hardware), 285
Buffed finishes, 780
Building(s), 854–868

bioclimatic design of, 854–855
clean air and, 857–859
clean energy and, 859–867
community creation, 867
daylighting, 855–857
energy issues of, 867
life of, 855, 868
material use reduction, 867–868
occupied, 859
priorities for, 867–868
recycle buildings, 867
scale of, 854
in seismic areas, 15–16
sustainable design of, 854–868
types of, 854
waste management for, 868

Building automation systems (BAS), 652–661
access control systems, 658–660
air filtration, 655–656
alarm systems, 658
climate control, 655
clock control systems, 660
commissioning and system operations, 654
communications systems, 657
conveying systems, 654, 660–661
detection systems, 658
electronic security systems, 656–657
elevators, 654, 660–661
EMCS, 654–655
energy monitoring and control, 653
environmental control, 655
escalators, 654, 660–661
fire alarm systems, 656
humidity control, 655
HVAC, 653–655
indoor air quality, 656
lighting, 654, 656
moving walks, 660–661
security systems, 656
surveillance systems, 657–658
wireless networks, 654

Building code, 896
Building Code Requirements for Structural Concrete and

Commentary, 19
Building design research, 981–984
Building information modeling (BIM), 948–956

with Allplan, 950
with ArchiCAD, 950
with Autodesk Revit, 950

Bentley Building suite, 949–950
CAD vs., 949
core applications of, 949
IFC building model, 955–956
Loblolly house, Taylors Island, Maryland (example), 950–954
SectionFormat™ for, 1010
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Building-integrated photovoltaic (BIPV), 455
Building-level controllers (BLCs), 450
Building orientation, solar radiation and, 991–1002

compass orientation, 995
optimum, 991–992
principles of, 995
shadow construction, 993
solar angles, 993, 997
solar constant, 992
solar irradiation, 1000–1002
solar path diagrams, 997–999
solar position, 999
solar-surface angles, 999
solar time and, 996–997
thermal forces influencing, 995
at true north, 994

Building Owners and Managers Association (BOMA), 1037
Building performance evaluation (BPO), 966
Building population analysis, 382
Building-related illnesses, 857
Building section analysis, 173–174
Building sitework, see Sitework
Building systems research, 962
Built-in heaters, 330
Built-in lavatories, 393–394
Built-in sinks, 393–394
Built-in toilets, 393–394
Built-up bituminous roofing, 234–237

modified, 236–237
surfacing for, 234
temperature of, 234

Built-up bituminous waterproofing, 52
Bulbs, 474
Bullivant Houser Bailey Law Firm (San Francisco, California), 371–374

conference rooms in, 373
methodology for, 372
private offices in, 373
secretarial stations in, 373
technical systems of, 373

Burglary-resistant vaults, 625
Burial preparation areas, for mosques, 510
Buried-cable detection assemblies, 640
Business and Institutional Furniture Manufacturer’s Association

(BIFMA), 560
Busways, 462
Butt carriers, 554
Butterfly valves, 404
Butt-to base, 362
Butyl sealants, 162
B-vent flues, 329

C

Cabinets:
for fire-suppression, 458–460
in hospitality rooms, 563
shop-fabricated, 546

Cable(s), 469–471
Cable channels, 470
Cable connections, 560
Cable-nets, 605
Cable-supported structures, 605–606

fireproofing of, 605
vibrations in, 605

Cable television (CATV) distribution, 483–484
Cable trays, 470
Cable trusses, 605
Cabling recorders, 652
CAC (Ceiling Attenuation Class, CSTC, Ceiling Sound Transmission

Class), 367
CAD, see Computer-aided design
CAD/CAM, see Computer-aided design/computer-aided manufac-

turing
Calcium silicate boards, applied fireproofing for, 285
Calendering, 350
Cameras:

digital video recorders, 658
surveillance systems, 657–658
thermal imaging cameras, 658
usage guidelines for, 658

Campus centers, for mosques, 510
Candlepower distribution curve (CDC), 475, 477
Canopies, 118–121, 602–603
Cantilevered beams, 90, 1040–1041
Capitals, 1020
Carbon monoxide (CO), 656
Carbon steel, 778, 797
Carbon steel (CS) piping, 401
Card technologies, 482–483
Carpet flooring, 364–366

carpet tile, 364
class recommendations, 365
construction of, 364
density of, 364
fiber types, 364
installation of, 365
knitted, 364
needlepunched, 364
traffic on, 365
tufted, 364
woven, 364

Carpet tiles, 364, 365
Carrels, 565
Carriers, 554
Case-in-place concrete slabs, 34–39

dewatering, 38–39
finish and floor flatness, 36
slab-on-grades, 35–38
subdrainage, 39–40

Casements (draperies), 553
Case (molded) tiles, 368
Cash registers, 504
Casings:

for doors, 285
ducts and, see Duct systems

Castings:
CAD/CAM and, 939–940

centrifugal, 940
die, 940
investment, 940
lost pattern, 940
match plate, 940
metals, 779
rotary, 940
white iron, 778

Cast-in-place concrete, 747–751
admixtures for, 747
aggregate, 749
basement walls, 45
decorative coatings for, 751
finishes, 748–751
integral color, 748–749
patching, 750
protective coatings for, 751
repair of, 750
for retaining walls, 694–695
supplementary cementitious materials, 747, 748
surfaces, 748–751

Cast-iron bathtubs, 394
Cast-iron (CI) piping, 394, 401
Cast stone veneers, 155
Catalytic appliances, 331
Catalyzed epoxy paint, 350
Catch basins, 720–721
Catches, for shop-fabricated cabinets, 549
Catchment area, 416
Catenaries, 608
Cathedral glass, 187
CATV (cable television) distribution, 483–484
Caulked joints, 403
Cavity drainage, 758
Cavity walls, drained, 64, 185
CBA (copper baron azole), 803
CCA (chromated copper arsenate), 803
CCTV, see Closed-circuit television systems
CDC, see Candlepower distribution curve
CDC (Centers for Disease Control and Prevention), 614
C&D debris, see Construction and demolition debris
CDU (coolant distribution unit), 444
Ceiling(s), 367–370

acoustical panel, 367–368
acoustical tile, 368–369
finishes for, 367–370
light and, 860
linear metal, 370–371
“popcorn,” 665
steel joist floor framing for, 78

Ceiling Attenuation Class (CAC, CSTC, Ceiling Sound Transmission
Class), 367

Ceiling (paddle) fans, 989
Ceiling-hung compartments, 306
Ceiling Sound Transmission Class (Ceiling Attenuation Class, CAC,

CSTC), 367
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Cellular desk systems, 472
Cellular glass (expanded glass, “stink board”), 53
Cellular raceways, 472
Cement, masonry, 753–754
Cementitious coatings, for EIFS, 162
Cementitious waterproofing, 52
Cement joints, 403
Centers for Disease Control and Prevention (CDC), 614
Center matching, 826
Center projection, 620, 621
Center table design, 550
Central heating system, 448
Central HVAC systems, 420–421
Central (Friday, main) mosques, 510
Central processing unit (CPU), 652
Centrifugal casting, 940
Ceramic(s):

as aggregate, 749
CAD/CAM and, 941

Ceramic mosaic tiles, 351
Ceramic slate roofing, 233
Ceramic tile countertops, 552
CFS (cold-formed steel), 79, 106–107
Chamber environmental gas analysis systems, 617
Chamber fire suppression system, 617
Chamber lighting systems, 617
Chamber suctioning systems, 617
Chamber ventilation systems, 617
Channel glass curtain walls, 213
Charbroilers, in commercial food service, 529
Checkout equipment, 504–505

self-service checkout equipment, 505
traditional, 504

Checkroom equipment, 502–503
design considerations for, 502–503
hanging garment conveyors, 503

Check valves, 404
Chemical-based fire-extinguishing systems, 456
Chemical cleaning, 780
Chemical finishes, 780
Chemical grouting, 33
Chemically treated glass, 187
Chemical sensitivity, multiple, 857
Chemical storage areas, 526
Chemical systems, for fire protection, 457
Chemical welding, of sheet vinyl, 362
Chests, in hospitality rooms, 563
Children’s furnishings, in schools, 575
Children’s Museum (Pittsburgh, Pennsylvania), 882
Chilled water, 435, 436, 445
Chimney(s), 321–325, 428

clay-tile masonry flues, 322
clearances for, 324, 428
construction of, 428
covered flues, 321
covered masonry cap, 324
heat generation of, 428
modern fire-resistance-rated metal flues, 323
open-top flues, 321

open-top metal flues, 324
for pellet stoves, 331
sizing of, 325
for stoves, 331
for woodstoves, 331

Chimney breasts, 317, 318
Chink area, 608, 609
Chlorine, 418
Chromated copper arsenate (CCA), 803
Chromic anodizing, 781
Chromium, 778, 779
Chronological ordering, 969
Churches, equipment for, 508
Chutes:

conveying, 389
for laundry, 390
for linen, 390
for trash, 390

CIE (International Commission on Illumination), 475
CIM (computer integrated manufacturing), 947
CI piping, see Cast-iron piping
Circuit breakers, 463
Circular stairs, 340
Circulation areas, 1037
Circulation paths, 902
Cisterns, 416, 417
Civil rights laws, 896
Clarity, 958
Classical America Society, 1020
Classical architecture elements (orders), 1020–1031

arches, 1026, 1028
balustrades, 1027
canonical, 1020–1021
classical revival design, 1021
in contemporary practice, 1021
doors, 1028
empathy and, 1021–1022
entasis, 1025
evolution of, 1021
expression of, 1021
flutes, 1025
graphic standards and, 1020
harmony with, 1021
hidden, 1030–1031
humanism and, 1021–1022
intercolumnation, 1026
life of, 1020
meaning of, 1021
moldings, 1022–1024
as organism, 1020
origins of, 1020
pediments, 1028
pilasters, 1025
proportion in, 1021
rustication, 1029
superposition, 1027
transformation of, 1021
in twenty-first century, 1020
volutes, 1025

windows, 1029
Classical revival design, 1021
Classicism, 1020
Classroom design, 577–578
Classroom latches, 291
Clay masonry:

brick veneer on studs, 138–140
HAM and, 137, 138
structural backup, 137
unit masonry, 763–764
walls, 137–140

Clay soils, 4, 18
Clay tile(s):

glazed, 351
for masonry flues, 322
for roofing, 229

Clean Air Act, 665
Clean-burning fireplaces, 325
Clean energy, 859–867

alternate systems for, 862–863
analysis for, 863–864
with atrium design, 861, 862
with daylighting, 862
with direct gain systems, 866
energy conservation strategies, 859–861
in facility buildings, 863
integrated building systems for, 863
with natural cooling, 861
nonresidential buildings, 859–861
with passive solar cooling, 864–865
with passive solar heating, 861, 864–866
with south glazing, 866
thermal storage, 863, 866

Clean rooms, 613–614
Clearances:

for chimneys, 324, 428
for masonry fireplaces, 318
for stoves, 332
for window treatments, 553, 554

Clear repellents, 161–162
Clerestories, 184, 856, 866
Climate(s), 8–11, 989–990

affecting building shell, 64–66
buffering, 860
cold and permafrost climates, 9
cold and underheated climates, 10
control of, 655, 989
data, 989
evaporative space cooling, 989
foundation issues, 8–11
heating degree days, 990
hot arid climates, 11
humid, overheated climates, 11
solar flows, 837
terminology for, 989
thermal mass, 989
ventilation, 989

Clip mounting, 158
Clock control systems, 660
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Closed-circuit television systems (CCTV), 617, 657
Closing, automatic, 285
CNC, see Computer numeric control
CO (carbon monoxide), 656
Coarse grout, 754
Coat area, of mosque, 510
Coated foam roofing, 238
Coated glass, 188
Coatings:

conversion, 780
fire-retardent, 350
on interior walls, 350
for metals, 780–781
multicolor, 350
organic, 780
powder, 780
thermoplastic, 780
vitreous, 781

Cobalt, 778
Cobbles, 4
Codec equipment, 519
Cofferdams, 41
Cohen, Uri, 959
Cohesionless soils, 4
Cohesive soils, 4, 5
Coil(s), metal, 797
Coiling doors, 220–221
Coiling fire doors, 302–303
Coining, 779
Cold climates:

and permafrost climates, 9
shell affected by, 66
and underheated climates, 10

Cold-formed metal bracing, 165–171
Cold-formed metal framing, 165–171
Cold-formed steel (CFS), 79, 106–107, 137
Cold joints, 354
Cold-rolled steels, 798
Cold storage, floorless, 615
Cold storage rooms, 614–616
Collective wisdom, 871
Collector arrays, 455–456
Colluvial soils, 4
Colorado Court, 884–889
Color rendering index (CRI), 474
Color temperature, 474, 855, 856
Columns, 765–766, 1020
Combination oven-steamers, 530
Combination starters, magnetic, 462
Combustion air, masonry fireplaces and, 317
Comfort, seating area design for, 513
Commercial aquariums, 642
Commercial food service equipment, 527–534

in bakeries, 530–531
bar equipment, 532–534
bars, 532–534
cooking, 529–530
dishwashing equipment, 531–532
food preparation, 529

waitstaff stations, 532
wine storage, 534

Commissioning and system operations, 654
Common areas, 925
Communication systems (CS), 657

accessibility of, 912–913
in hyperbaric rooms, 617

Communion tables, 509
Community creation, 867
Community design, 834, 851–853

AIA’s principles for livable communities, 852–853
change and, 851
community form, 851
density, 852
growth and, 851, 852
involvement in, 851
measure of, 870
mobility, 852
permaculture, 852
smart growth of, 852
sustainable infrastructure, 851, 852

Compacted graphite iron, 778
Compact fluorescent lamps, 479
Compaction, 45
Compaction grouting, 34
Compactors, for solid waste handling, 526–527
Compartments, for toilet and bath, 306–308
Compass orientation, 995
Complete-penetration groove welds, 784
Composite boards, 225
Composite decking, 98
Composite drainage board, 53
Composite fire doors, 306
Composite roofing tiles, 232–233

ceramic slate, 233
mineral-fiber cement, 232

Composite veneers, 296
Compound parabolic concentrator (CPC), 452
Compression, elastic, 19
Compression coupling joints, 403
Compression gasket joints, 403
Compression molding, 940
Compressors, for refrigeration, 438
Computer-aided design (CAD), 949, 1011–1013

AIA CAD layer guidelines, 1012
tri-service plotting guidelines, 1012
uniform drawing system modules, 1012

Computer-aided design/computer-aided manufacturing
(CAD/CAM), 933–947

for adhesives, 942
for brazing, 941–942
for casting, 939–940
for ceramics, 941
computer numeric control, 937–938, 946
for deformation, 939
design environment for, 936–937
digital modeling and, 947
fused deposition modeling, 943
for glass, 941

information technology and, 947
ink-jet printing for, 943
Kimmel Center for the Performing Arts, Philadelphia,

Pennsylvania (example), 934–935
laminated object manufacturing, 942
manufacturing environment, 937–946
for material removal, 938–939
for mechanical fasteners, 942
for molding, 939
nesting software for, 936
parametric modeling, 936
Porter House, Manhattan, New York (example), 935–936
production strategies for, 947
rapid-prototyping tools, 942
reinforced sheets/tapes, 943
selective laser sintering, 942–943
for soldering, 941–942
Solidworks software for, 936, 937
stereolithography apparatus, 942
.sti file format for, 942
D modeling, 936
for welding, 941–942

Computer integrated manufacturing (CIM), 947
Computerized analysis, 174
Computerized energy management, 450–451
Computer modeling, 856
Computer numeric control (CNC), 937–938

basics of, 937
machine control and operation, 946
processes, 938
types of, 937–938

Computer room air-conditioning, 444–445
downflow and upflow systems, 444
estimating cooling loads for, 445
heat rejection methods for, 444–445
planning issues with, 445
redundancy in, 444
standards for, 444
types of, 444
vapor barriers in, 444

Computing technologies, 932–956
building information modeling, 948–956
CAD/CAM, 933–947
Concentrated loads, 67
Concentrating collectors, 452
Concrete, 735
as aggregate, 749
cast-in-place, 747–751
insulating, 225
porous, 678
recycled, 749

Concrete basement walls, 45
Concrete Change (Web site), 893
Concrete floor framing, 68, 73–75

post-tensioned, 73, 74
precast, 74–75
prestressed, 73, 74

Concrete forming, 736–741
accessories for, 740–741
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Concrete forming, continued
beam-to-column formwork, 736
footings, 736
joints, 736
lumber forms, 737
panels, 736
for slabs and beams, 739–740
spandel beams, 737
tie patterns, 736, 737
ties for, 740–741
tilt-up concrete, 737

Concrete masonry units, 134–136
HAM and, 135
performance of, 135
unit masonry, 764–765

Concrete mix, for slab-on-grades, 35
Concrete reinforcing, 742–746

fibrous, 742
placement of, 745–746
of steel, 742
stressing tendons, 742
welded wire fabric reinforcing, 742

Concrete slabs, case-in-place, 34–39
Concrete stairs, 335–336
Concrete tiles, for roofing, 229
Condensation:

building section analysis for, 173–174
computerized analysis for, 174
in exterior walls, 173–174
exterior walls and, 173–174
glazing materials and, 191
in plumbing, 391
windows and, 185

Condensers, 437–438
Condensing furnaces, 431–432

heat generation of, 431–432
induced draft, 431
venting, 431

Conductive tiles, 351
Conduits, 468–469
Cone-shaped tensile, 607
Conference rooms, 570–573

conference tables in, 572–573
finishes for, 570
large, 572
lighting for, 570
medium, 571
movable multiple seating for, 570–573
small, 571

Conference tables, 572–573
Connectivity measures, 870
Consolidation (soils), 5
Constants, 1035
Constant-volume dual duct (CVDD), 440–441
Constant-volume multizone air distribution systems, 441
Constant-volume multizone ducts (CVMZ), 441
Constant-volume single-duct system, 439
Constant-volume single-duct with terminal reheat, 439

Constructed stormwater wetlands, 716
Construction adhesives, 805–806
Construction and demolition (C&D) debris, 845, 849
Construction area, 1037
Construction dewatering, 38–39

considerations for, 38–39
deeps wells, 38
ditching, 38
wellpoints, 38

Construction information systems, 1006–1010
MasterFormat™, 1006, 1009–1010
OmniClass Construction Classification System™, 1006–1007
SectionFormat™, 1010
UniFormat™, 1006–1008

Construction joints, 354
Containers, for solid waste, 526–527
Continuous dimming, 451
Continuous edge grip, 158
Continuous span beam systems, 90
Contract documents (MasterFormat™), 1009
Contraction, see Control joints
Contrast control, 476
Controls commissioning, 452
Control (contraction) joints:

in slab-on-grade, 35
in tile installation, 354

Controller (irrigation), 702
Control panels, in elevators, 907–908
Convection heat, from stoves, 330
Convection (radiant) heaters, 330
Convection ovens, in commercial food service, 530
Convection steamers, 529
Conventional spraying, 780
Conventional venting, from stoves, 332
Convergence, 654
Conversion coatings, 780
Convertible furniture, 562
Conveyance, in TPIA, 493
Conveying, 376–390

chutes, 389
configurations for, 376
controls for, 376
design considerations for, 376
dumbwaiters, 389
elevators, 376–384
escalators, 384
interfaces for, 376
material processing and handling equipment, 386–389
moving walks, 385–386
rain water harvesting systems, 417

Conveying chutes, 389
Conveying systems, 654, 660–661
Conveyor oven, in commercial food service, 530
Cooktops, in residential kitchens, 536–537
Coolant distribution unit (CDU), 444
Cooling:

earth, 865
evaporated, 595

evaporative space, 989
flywheel, 865
in greenhouses, 595
natural, 861
passive solar, 864–865
radiative, 865
site, 865
vapor, 865
ventilative, 865

Cooling loads, 445
Cooling systems:

mainframe, 444
with solar energy, 454

Cooling towers, 436–437
Cool Roof Rating Council, 871
Cool roofs, 226
Coordinators (device), for doors, 285
Copings, 176, 206
Copper, 778–779
Copper baron azole (CBA), 803
Copper naphthenate, 803
Copper tube (CU) piping, 401
Core material (woodwork), 825
Cores, of interior doors, 287–288
Cork flooring, 362
Corner guards, 312–313
Corner offices, 568–569
Corridor kitchens, 535
Corridor layout, 535
Corridor side, of doors, 287
Corrosion:

of metal, 779
protection from, 755

Corrosion-resistant steels, 798
Corrugated (formed sheet metal) roofing, 246–247
Cost data applications (MasterFormat™), 1010
Cost information arrangements (UniFormat™), 1008
COTE Top Ten Green Projects (AIA), 832, 869–871
Counters, 558
Counterflashing assemblies, 256–258
Countertops, 551–553

applied edges for, 551
ceramic tile, 552
postframed edge for, 551
in restaurants and bars, 558
self-edge nosing for, 551
solid laminated wood, 551
solid-surface backsplash, 552
solid-surface countertop edge, 552
stainless steel, 553
stone, 553
wood veneer, 551

Courthouses, 854
Courtyards, 860
Cove base, 362
Covered flues, 321
Covered masonry cap, 324
Coverings, for walls, 350–351
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CPC (compound parabolic concentrator), 452
CPTED, see Crime prevention through environmental design
CPU (central processing unit), 652
Crash bars, 659
Crawler-type cranes, 27
Crawlspaces, 98–99
Creosate-treated wood, 802
Crewe, Katherine, 960
CRI (color rendering index), 474
Crime prevention through environmental design (CPTED), 482,

635, 1018
Cross-flow spray booth, 625
Crown growth, 707
CS, see Communication systems
CS (carbon steel) piping, 401
CSTC (Ceiling Attenuation Class, CAC, Ceiling Sound Transmission

Class), 367
C steel shape, 786
Cubicles, for toilet and bath, 306–308
CU (copper tube) piping, 401
Curbs:

accessibility of, 902–904
support equipment for, 261

Curtains, stage, 515
Curtain walls, 205–213

channel glass, 213
characteristics of, 205–206
design research for, 984–986
detailing for, 206
double façade, 213
installation of, 206–211
performance of, 206
specialized, 211–212
for windows, 205–213

Curved-eave solarium, 596
Custom playground equipment, 692
Cut stone, 772
Cutting:

hot-wire, 938–939
oxy-fuel, 938
plasma, 938

CVDD (constant-volume dual duct), 440
CVMZ (constant-volume multizone ducts), 441
Cycloramas (drops), 515
Cylinder (of a lock), 290
Cylinder locks, 290
Cylindrical locksets, 287

D

Damproofing, of basement walls, 53
Data file naming (MasterFormat™), 1009
Daylight, 475
Daylight harvesting, 495
Daylighting, 452, 855–857, 862

color rendition, 856
color temperature, 856

controls, 857
design values and, 855–856
fixtures, 857
glass selection for, 856
modeling, 856
reflectivity, 856
skylights for, 860
systems integration, 855
tips for, 860

DDC (deep dynamic compaction), in Visteon Village, 60
DDCs (direct-digital controllers), 451
Deadbolts (of a lock), 290
Decay, of wood, 608, 802
Decay-resistant wood, 802
Decimal equivalents, 1032
Decks and decking, 92–98

composite, 98
concrete forming for, 739–740
for elevated swimming pools, 641
filigree slabs, 93
metal floor, 93–94
metal floor decking, 93–94
paving and, 679
precast concrete, 92, 93
roof, 115–116
wood decking, 94–98

Declaration of interdependence, 843
Decomposition, 973
Decorative gas appliances, 332
Decorative laminates, 825
Decorative metals, 793–798
Decorative pools, 689–691

considerations for, 689
water quality of, 690

Decorative silk-screened (frit) glass, 189
Decorative thin-wall tiles, 351
Deep drawing process, 939
Deep dynamic compaction (DDC), in Visteon Village, 60
Deep foundations, 24–28

bored piles, 24, 27
driven piles, 24
means and methods for, 27
pile caps, 26
testing, 28

Deep wells, 38, 39
Deformation, CAD/CAM and, 939
Degrees, 1034
de Jong, Taeke, 973
Delayed egress services, 660
Delivery subsystems, 421
Deluge fire-suppression sprinkler systems, 458
Deluge system, 617
Deluge valve, 458
Demolition, 589, 662–674

architectural, 663
of asbestos, 665
code compliance, 662, 664
of Diagnostic and Treatment Facility, Brooklyn, New York, 667–670

egress and, 663
of electrical system, 663–664
environmental controls, 663, 664
fire protection and, 664
furniture and equipment, 662
of hazardous materials, 663–666
HVAC, 663
of information technology, 663, 664
job-site safety during, 663
of lead/lead-based paint, 666
life safety during, 663
of mechanical, electrical, plumbing, 663
minor, 662–674
of One Liberty Plaza Office, New York City, New York, 671–674
phasing, 662, 664
of plumbing, 664
of polychlorinated biphenyls, 666
preparation for, 662
protection during, 662–664
recycling and, 665
for remodeling, 662–674
rubbish removal and, 664–665
salvage, 662
scheduling, 662, 664
of selective structures, 664–665
shoring for, 662–664
sustainable design, 662, 664, 665
temporary protection during, 662–664
waste management for, 665, 844–845, 868

Dental operatories equipment, 523
Department of Housing and Urban Development (HUD), 859, 896

Fair Housing Act and, 924–925
FHA and, 924–925

Desiccation (soils), 5
Design, study by, 972
Design-build applications (UniFormat™), 1008
Design earthquakes, 13
Design for disassembly (DfD), 844–845
Design for recycling (DfRecycle), 844
Design for reuse (DfReuse), 844
Design research, 972–986

building design research, 981–984
for curtain wall design (example), 984–986
site research, 974–980

Design study, 972
Desks, in schools, 579
Desk systems, 472
Destination-oriented elevators, 907
Detection:

equipment for, 500
systems for, 482, 658
vaults for, 500

Detectors, 482
Detention equipment, 520
Dewatering, 38–39

of case-in-place concrete slabs, 38–39
construction, 38–39
permanent, 39
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DF (drinking fountains), 395–396
DfD (design for disassembly), 844–845
DfRecycle (design for recycling), 844
DfReuse (design for reuse), 844
Diagnostic and Treatment Facility (Brooklyn, New York), 667–670
Dialysis modules, 522
Die casting, 940
Differential settlement, 18–19
Diffusers, 444
Digital fabricators, 942
Digital light processing (DLP), 518
Digital modeling, CAD/CAM and, 947
Digital recorders, 652
Digital video recorders (DVRs), 658
Dimensional ratio (DR), 401
Dimension stone, 359
Dimming, of lighting, 475
Dining areas, commercial, 557–558
Dipping, 780, 781
Direct-beam penetration, 856
Direct-digital controllers (DDCs), 451
Direct expansion coil (DXC), 422
Direct-expansion HVAC systems, 423
Direct gain systems, 866
Direct glue-down, 365
Directional signs, 902
Directional textured finishes, 780
Direct lighting, 475

ambient lighting vs., 475
indirect ambient lighting vs., 475

Direct-vent flues, 329
Direct venting, 332–333
Disassembly, design for, 844–845
Discipline and trade jurisdictions (MasterFormat™), 1009
Disconnect switches, 463
Dishwashing equipment, 531–532, 923
Disinfection, for rain water harvesting systems, 418
Dispense/deposit units (ATMs), 502
Dispense-only units (ATMs), 502
Displays, 523
Display media, in classrooms, 577
Disposal Regulations and Toxic Substances Control Act (TOSCA),

666
Distortion, angular, 18
Distribution subsystems, 421
District HVAC system, 420
Ditching, 38
Diurnal rhythms, 842
DLP (digital light processing), 518
Dome(s), 416, 601–605

awnings and canopies, 602–603
exterior aluminum sphere domes, 604
exterior domed fiberglass structures, 603
fiberglass structures, 603
glass-fiber-reinforced plaster fabrications, 603
glued-laminated wood domes, 603
observatory, 601–602
space frame domes, 604

“Dome-peak,” 603
Dome shutters, 601
Domestic water distribution, 399–400
Domestic water heaters, 408–409

booster heaters, 409
hot water temperature maintenance, 409
instantaneous-type, 409
relief valve discharge, 409
sizing, 408
storage-type, 408, 409
types of, 409

Door(s), 285–306
accessibility of, 925
acoustic, 627
air barriers and, 214
classical, 1028
construction of, 285–306
exterior, 213–223
glass entrances, 214–215
hollow metal doors, 213
in hyperbaric rooms, 617
interior, 285–303
pocket, 882
prehung, 213
residential prehung doors, 213
revolving, 215–220
sectional, 221–223
special types, 220–223
steel, 299

Door bevels, 285, 287
Door bolts, 290
Door bottoms, automatic, 285
Door closers, 294–295
Door control, 660
Door handles, 291
Door holders, 294–295
Doorstops, 290
Doric order, 1020
Dormers, 184
Double-acting interior doors, 287
Double check valves, 399
Double-egress doors, 285
Double facade curtain walls, 213
Double glue-down, 365
Double line joint sealants, 162
Double membrane, 590
Double system jet grouting, 33
Downdraft spray booths, 625
Downflow systems, 444
Downspouts, 250–251
DR (dimensional ratio), 401
Drafts, for stoves, 331
Drainage:

in kennels, 649
with low slope roofs, 225–226
rain water, 415–418
sheet waterproofing, 240

Drainage board, composite, 53

Drainage fabrics, 710
Drainage plane walls, 64, 185, 214
Drainage systems, subsurface, 711–712
Drainage-type (sanitary) fittings, 402
Drained cavity walls, 64, 185, 214
Draperies, 553–554
Drapery carriers, 554
Drawing process (metals), 779, 939
Drawings organization:

MasterFormat™ for, 1010
UniFormat™ for, 1008

Dressers, in hospitality rooms, 563
Dressing rooms, 310
Drift, 13
Drills, 938
Drilled tieback (ground) anchors, 43
Drinking fountains (DF), 395–396
Drip emitters, 702
Driven piles, 24
Drops (cycloramas), 515
Dry-chemical fire-extinguishing systems, 457
Dry coolers, 438
Dry gasketed joints, 158
Dry glazing, 206
Drying room, 310
Dry-pipe sprinkler systems, 458
Dry pipe valves, 458
Dryset mortars, 352
Dual-duct air distribution, 443
Dual membranes, 590
Ductile irons, 778
Ductility, 13
Duct systems, 441–444

constant-volume dual duct, 440–441
constant-volume multizone ducts, 441
constant-volume single-duct, 439
dual-duct air distribution, 443
fan-coil air distribution, 443
induction air distribution, 444
multizone air distribution, 442
radiant panel, 444
single-zone air distribution, 442
terminal reheat air distribution, 443
variable air volume air distribution, 442
variable-volume single-duct, 440

Dumbwaiters, 389
Dunnage, 261
DVRs (digital video recorders), 658
DXC (direct expansion coil), 422
Dynamic analysis (seismic design), 13
Dynamic load test, 28

E

Early childhood classrooms, 575
Earth beams, 860
Earth cooling, 865
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Earthquakes, 12. See also under Seismic
Earth-sheltered design, 849
EAS, see Electronic article surveillance
Ease of passage, seating design for, 513
Eaves, 591
Ecclesiastical equipment, 508–511

altars, 509
churches, 508
communion table, 509
mosques, 510–511
pews, 508
pulpits, 509
synagogues, 509–510

Echo and echo/stress treatment rooms, 512
Eco-efficiency, 832
Eco-industrial parks, 851
Ecological design, 832, 870
Ecological literacy, 835
Economy-ecology equity, 832
Economy grade doors, 296
Ecosystems, 842–843

architectural planning for, 842–843
biomes, 842
brownfield remediation, 842–843
concepts of, 842
disruption of, 842
greenfield development, 842–843
interdependence, 843
monoculture and, 842
organizational efforts for, 843
regeneration of, 842–843
soil of, 842
sustainable design of, 842–843
sustainable forestry, 843

Ecotone, 842
ECUs (environmental control units), 648
Edging:

for acoustical panel ceilings, 367–368
beveled, 368
square, 367
tegular, 367

EDM (electric discharge machining), 938
Efficacy, 474
Egress:

delayed, 660
demolition and, 663
security of, 1017

EIA/TIA (Electronics Industry Association/Telecommunications
Industry Association), 483

EIFS (Exterior Insulation and Finish Systems), 161
Elastic compression, 19
Elastomeric coatings, 162
Elastomeric plastics, 749–750
Electrical boxes, 469–470
Electrical lighting, in classrooms, 577
Electrical outlets, 925
Electrical panelboards, 462
Electrical services, 462–490

busways, 462

cables, 469, 470
circuit breakers, 463
for communications and safety, 481–487
conduits, 468–469
disconnect switches, 463
electrical boxes, 469–470
electrical panelboards, 462
electric wiring, 464–466
emergency backup systems, 488–489
floor wiring systems, for workstations, 471–474
fuses, 463
lighting, 474–481
lightning protection, 489–490
motor starters, 462
outlets, 467
plates, 467
raceways, 468–469
residential electric wiring, 464–466
substations, 462
surface-mounted raceways, 468–469
switchboards, 462
switches, 467
uninterruptable power supply, 487–488

Electrical systems, 560, 663–664
Electrical utilities, 722–723
Electric control valve, 702
Electric discharge machining (EDM), 938
Electric heating systems, 447–448

central heating system, 448
forced-air units, 448
infrared heating units, 448
natural convection units, 447–448

Electric strikes, 290, 660
Electric traction elevators, 377–379
Electric water coolers, 395–396
Electric wiring, residential, 464–466
Electrified exit devices (panic bars, panic hardware), 285, 659,

660
Electrified mortise locks, 660
Electrodeposition, 780
Electromagnetic Interference (EMI), 794
Electronic anemometers, 650
Electronic article surveillance (EAS):

for banks, 500
for libraries, 511

Electronic article surveillance devices, 500
Electronic security systems, 656–657
Electronics Industry Association/Telecommunications Industry

Association (EIA/TIA), 483
Elementary classrooms, 576
Elevated swimming pools, 640–641
Elevated water tanks, 407
Elevator(s), 376–384, 654, 660–661

accessibility of, 901
control panels in, 907–908
destination-oriented, 907
electric traction elevators, 378–379
elevator cars, 376
emergency communications in, 907

freight, 377, 381–382
freight elevators, 381–382
hoistway, 376
hydraulic elevators, 379–381
impact loads of, 68
installation of, 377–378
limited-use/limated-application, 908
lobbies for, 376
machine rooms, 376
passenger, 377
residential, see Residential elevators
residential elevators, 382–384
types of, 376–377
uses of, 376–377

Elevator cars, 376, 383, 907–908
Embedded flashing, 758
Embedded strain gauge, 651
Embodied energy, 845–846
Embossed cards, 483
Embossing, 779
EMCS, see Energy management and control systems
Emergency air supply systems, 617
Emergency backup systems, 488–489
Emergency communications, 907
Emergency exhausts, 617
Emergency oxygen supply systems, 617
EMI (Electromagnetic Interference), 794
Empathy, in classical architecture, 1021–1022
Enameled steel bathtubs, 394
Encapsulants, 285
End matching, 826
End-match patterns, 346
Endoscopy rooms, 523
Energy, 867

affecting shell, 64
computerized management of, 450–451
conservation strategies, 859–861
control of, 653
embodied, 845–846
of glazing materials, 193
of lighting, 475
with lighting control systems, 451
of materials, 845–846
monitoring, 653
performance of, 193
renewable, 836
savings with, 451

Energy conservation design, 836
Energy-efficient lighting, 860
Energy externalities, 836
Energy flows, 871
Energy management and control systems (EMCS), 450–451,

654–655
Engineered flooring, 357
Engineered wood panels, 143
Engineers (sustainable design), 833
Entasis, 1025
Enterprisewide systems (ES), 450
Enterprise zones, 851
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Entertainment systems, 617
Entrance doors, 213

accessibility of, 925
all-glass, 301
aluminum, 213
for bathrooms, residential, 919
floor mats at, 556
glass, 213

Entry latches, 291
Environment, 868
Environmental control, 655
Environmental control units (ECUs), 648
Environmental Protection Agency (EPA), 859

on asbestos, 665
on brownfields, 842
Disposal Regulations and Toxic Substances Control Act

(TOSCA), 666
on indoor air pollution, 850
National Emissions Standards for Hazardous Air Pollutants

(NESHAP), 665
EPA, see Environmental Protection Agency
EPDM (ethylene propylene diene monomer) roofing, 237
Epoxies, 162
Epoxy ester paint, 350
Epoxy grout, 353
Epoxy mortars, 353
Epoxy paint, 350
EPS, see Expanded polystyrene
Equipment, 499–545, See Furnishings

athletic, 539–545
checkroom equipment, 502–503
commercial food service, 527–534
food service, 527–534
institutional, 508–524
laundry equipment, 506–507
maintenance, 526
mercantile equipment, 504–506
residential, 534–539
security and vault equipment, 500
solid waste handling, 526–527
teller and service equipment, 500–502
vehicular, 524–525
vending equipment, 507–508

Equitable use, 875–879
Equivalent lateral force (base shear, static analysis), 13
Erosion control, 676–677
Error tolerance, 882
ES (enterprisewide systems), 450
Escalators, 384, 654, 660–661
ESCS (expanded shale, clay, or slate), 679
Etched finishes, 780
Ethics, 875
Ethylene propylene diene monomer (EPDM) roofing, 237
Evacuated tubes, 452
Evaporated cooling, 595
Evaporative condensers, 437–438
Evaporative space cooling, 989
Exam rooms, 522–523

Excavations, 40–45
backfill, 45
compaction, 45
external support for, 43–44
internal support for, 42–43
issues with, in soil studies, 5
lateral support for, 42–44
open-cut, 40
shored, 40–42
soil stabilization, 44

Exhaust, emergency, 617
Exhaust (whole-house) fans, 595, 989
Exit devices, 290
Expanded glass (cellular glass, “stink board”), 53
Expanded polystyrene (EPS):

in foundations, 53
in Visteon Village, 60

Expanded shale, clay, or slate (ESCS), 679
Expansion joints, 163, 354
Expansive soils, 8
Explosive forming, 939
Exposed aggregate, 749
Exposed applications, 285
Extended detention wetlands, 717
Exterior aluminum sphere domes, 604
Exterior climate, 64–65
Exterior domed fiberglass structures, 603
Exterior domes, 603, 604
Exterior doors, 213–223

accessibility of, 213
coiling doors and grilles, 220–221
design considerations for, 213–214
glass entrances, 214–215
hardware for, 217–219
installation of, 214
revolving, 215–217
sectional, 221–223
special types, 220–223

Exterior enclosures:
doors, 213–223
walls, 124–184
windows, 184–213

Exterior Insulation and Finish Systems (EIFS), 161
Exterior security, 634–637
Exterior soffits, 183–184
Exterior stairs, 687–688
Exterior walls, 124–184

adhered veneers, 140–141
air barriers for, 174–175
assemblies for, 124–128
balconies, 181–182
clay masonry, 137–140
cold-formed metal framing and bracing, 165–171
concrete masonry units, 134–136
condensation and, 173–174
construction of, 165–171
copings, 176
glass fiber-reinforced concrete, 133–134

glass masonry units, 142–143
gravel stops, 176–177
guardrails, 181–182
HAM and, 158
insulated metal panel wall assemblies, 157–158
insulating concrete forming, 143
metal cladding panels, 158
metal louvers, 177–179
openings, 168–170
panelized wall cladding, 155–156
parapets, 175–176
precast concrete, 130–133
rainscreen panels, 143–144
seismic forces on, 170–171
shading devices, 180
sheathing for, 171–173
siding, 148–150
soffits, 183–184
stone panels, 150–151
stone spandrel at foundation, 152–155
structural panels, 145–146
stucco, 146–147
tilt-up concrete, 128
vapor retarders for, 175
weather barriers for, 174–175
wind forces on, 170–171

External long-range motion detectors, 640
Extra hazard fires, 456
Extra heavy duty doors, 300
Extruded polystyrene, in foundations, 53
Extruded procured silicone strips, 162

F

“Fabbers,” 942
Fabricated fireproofed steel columns, 76
Fabricated floors, 615
Fabricated rooms, 622
Fabricated stone panels, 152
Fabrication:

digital, 942
free-form, 941
of metal, 779–780
solid free-form, 942

Fabric structures, 606–608
applications of, 607
design of, 606–607
environmental considerations of, 607, 608
materials for, 606

Faced precompressed foam, 163
Faceted stained glass, 189
Facilities management:
MasterFormat™ for, 1010
UniFormat™ for, 1008
Facility storm drains, 415–416
Facing material (woodwork), 825–826
Factory-formed metal panels, 157
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Fail safe, 659
Fail secure, 659
Fair Housing Accessibility Guidelines (FHAG), 896, 925

on bathroom fixtures, 920
on door clearances, 911

Fair Housing Act (FHA), 873, 924–931
accessibility and, 925
affordable rental housing, Oakland, California (case study),

926–931
design requirements of, 925
enforcement of, 924
HUD and, 924–925
remedies for, 924

Fair Housing Amendments Act (FHAA), 895, 896
on bathrooms, 919
design requirements by, 896

Fall, protection from, 226
Fan-coil air distribution, 443
Fan coil units, 426, 447
Fastenings:

for metal, 782–784
of preservative-treated wood, 803
wood, 803, 805–812
for wood decking, 97

FA systems, see Fire alarm systems
FDM (fused deposition modeling), 943
Federal standards for accessibility, 896–897
Fencing, pedestrian, 634–635
FHA, see Fair Housing Act
FHAA, see Fair Housing Amendments Act
FHAG, see Fair Housing Accessibility Guidelines
Fibers, carpet, 364
Fiberboard, wood, 225
Fibered plasters, 343
Fiberglass bathtubs, 394
Fiberglass-reinforced plastic (FRP):

domed structures, 603
mobile buildings, 597–598

Fiberglass wall coverings, 350
Fiber-optic sensors, 651
Fibrous concrete reinforcing, 742
Field-assembled panels, 157, 158
Field density tests for compaction, 45
Field devices (term), 656
Filament winding, 944
File systems, 582–583
Filigree slabs, 93
Fill, backfill and, 45
Fillers, for vinyl flooring, 362
Fillet welds, 782–784
Filtration:

of air, 185
for aquariums, 643
for elevated swimming pools, 641
HEPA, 613, 655
for in-ground swimming pools, 642
for pools, 640
for rain water harvesting systems, 417–418

ultralow penetration air filters, 613
windows and, 185

Final design-level study, 5
Fine grout, 754
Finishes and finishing:

as-fabricated, 780
bright finish process, 780
cast-in-place concrete, 36, 748–751
for conference rooms, 570
directional textured, 780
etched, 780
for fire-retardent treatment, 804
flatness of, 36
for flooring, 351–366
for glass fiber-reinforced concrete, 133
glass reinforced gypsum, 280–281
interior, 800–801
for interiors, 343–370
for lamina, 161
mechanical, 780
for medical equipment, 521
for metals, 780–781
patterned, 780
peened, 780
for plaster walls, 343–345
for precast concrete, 130
of preservative-treated wood, 803
for rainscreen panels, 143–144
for solariums, 596
for stairs, 342
for stone, 774
stone facing, 346–349
for walls, 343–351
wood, 803
wood of, 800–801

FIP (formed-in-place sealant), 162
Fire alarm (FA) systems, 481–482, 656, 912
Fire barriers, 304
Fireboxes, 319
Fire curtains, 515
Fire door(s), 306
Fire-door assembly, 285
Fire exit hardware, 285
Fire extinguishers, 460–461
Fire-extinguishing systems, 456
Fireplace(s):

clean-burning, 325
manufactured, 328–329
masonry, 313–315
masonry heaters, 313, 326–327
Rumford, 325–326

Fireplace inserts, 330
Fireproofing:

active, 68
applied, 285
board, 68
of cable-supported structures, 605
of floors, 68

passive, 68
steel joist floor framing for, 78

Fire protection, 456–461
chemical systems for, 457
codes and standards for, 456
demolition and, 664
design considerations for, 456–457
dry-chemical fire-extinguishing systems, 457
fire extinguishers, 460–461
foam extinguishing systems, 461
gas-based systems for, 457
inert gasses system for, 457
sprinklers, 457–458
standpipes, 458–460
system types of, 456–457
water-based fire-suppression systems, 456–457
wet-chemical fire-extinguishing systems, 457

Fire-rated openings, 303–306
automatic, 304
definitions for, 304
fire protection criteria for, 304
frames for, 305
for means of egress, 304
swinging, 306
types of, 304–305

Fire-resistance:
applied fireproofing, 285
of ceiling suspension systems, 368
design for, 285
of doors and openings, 304
of floors, 68
of linear metal ceilings, 371
of metal flues, 323
of partitions, 285
penetration firestopping, 285
for roof decking, 115
of vaults, 625
wood, 804–805

Fire-responsiveness, 307
Fire-retardant particleboard core, 825
Fire-retardent coatings, 350
Fire-retardent treatment (FRT), 804–805
Firestopping:

applications for, 68
for floor loads, 68
for floors, 68
penetration, 285

Fire-suppression hoses, racks, and cabinets, 458–460
Firm service, 419
Fitness equipment, 540–541
Fixed beams, 1039–1040
Fixed casework, 546–552

bench assembly, 550
countertops, 553
laboratory casework, 550
shop-fabricated cabinets, 546

Fixed floor grilles, 555–556
Fixed floor mats, 555, 556
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Fixed furnishings, 546–560
casework, 546–552
grilles and mats, 555–556
multiple seating, 556–560
window treatments, 553–555

Fixed grandstands, 600
Fixed multiple seating, 556–560

for audience, 556
in lecture halls, 556
in restaurants and bars, 557–558

Fixtures traps, 412
fL (foot-lambers), 474

Flamed (thermal) finishes, 359
Flanges, 416
Flanged joints, 403
Flared joints, 403
Flare welds, 783
Flashing rings, 416
Flashings, 225, 250–258

counterflashing assemblies, 256–258
embedded, 758
flat roof drainage, 252–256
flexible membrane, 175
gutters and downspouts, 250–251
in masonry construction, 758
steep slope roofing, 224
through-wall, 144, 175
tile roofing with, 230

Flat-cable wiring system, 474
Flat conductor cables, 469
Flatness. finish and floor, 36
Flat-panel displays, 518
Flat-plate collectors, 452
Flat roof drainage, 252–256
Flat tiles, 229
Fleuri (with-the-bed) cut, 346
Flexible membrane flashing, 175
Float glass, 187
Floating fountains, 690, 691
Floor-anchored compartments, 306
Floor-and-ceiling-anchored compartments, 307
Floor construction, 68–99

crawlspace insulation and ventilation, 98–99
decks and slabs, 92–98
steel joist floor framing for, 78

Floor drains, 413
Floor flatness, 36
Floor framings, 68–91

concrete, 68, 73–75
steel, 76–79
wood, 80–91

Flooring, 351–366
carpet, 364–366
for cold storage, 615
cork, 362
fabricated, 615
finishes for, 351–366
foundation, 962

glass, 98
linoleum, 362
resilient, 362–363
rubber, 362
in saunas, 624
sheet vinyl, 362
stone, 359–361
terrazzo floor finishes, 355
tile, 351–355
vinyl, 362
wood, 356–359

Floorless cold storage, 615
Floor loads:

affecting superstructure, 67–68
applied fireproofing for, 68
codes and standards for, 67
concentrated loads, 67
fireproofing of, 68
fire-resistance of, 68
firestopping for, 68
impact loads, 68
at intersection of curtain wall and floor, 68
live load, 67
partial loading and, 67

Floor mats, fixed, see Fixed floor mats
Floor wiring systems, for workstations, 471–474

cellular desk systems, 472
flat-cable wiring system, 474
poke-through system, 471
raised access floor system, 473

Flows in nature, 836–842
air flows, 840–841
concept of, 836
measure of, 871
physics of, 836
scale of, 836
solar flows, 836–838
time, 842
water flows, 838–839

Flow meters, for fountains, 690
Flues, See Chimney(s)

b-vent, 329
clay-tile masonry flues, 322
covered flues, 321
direct-vent, 329
metal flues, 323, 324
modern fire-resistance-rated metal flues, 323
open-top flues, 321
open-top metal flues, 324
twin-flue design, 319

Fluid-applied membranes, 174
Fluid-applied roofing, 238
Fluid-applied waterproofing, 52
Fluidized-bed dipping, 780
Fluorescent lamps, 451–452, 478–480

compact, 479
thermal control with, 451–452

Fluorocarbon- (Teflon-) coated glass fiber fabric, 606

Flush bolts, 285, 290
Flush floor boxes, 469
Flushing:

blowout, 391
mechanisms for, 391–392

Flush overlay construction, of cabinetry, 547–549
Flush valves, 392
Flutes, classical, 1025
Flywheel cooling, 865
Foam:

faced precompressed, 163
polystyrene, 750
precompressed, 162

Foam extinguishing systems, 461
Focus groups, 969
Folded-plate tensile, 607
Food preparation equipment, 529
Food service equipment, see Commercial food service equipment
Footcandles, 367
Footing(s):

concrete, 736
underpinning of, 32

Foot-lambers (fL), 474
Forced-air units, 448
Forestry, sustainable, 843
Forest Stewardship Council (FSC), 843
Forging, 779
Formed-in-place sealant (FIP), 162
Formed sheet metal panels, 158
Formed sheet metal (corrugated) roofing, 246–247
Forming:

explosive, 939
stretch, 939
vacuum, 940

Form reuse, 736
Forsyth, Ann, 960
Foundation(s), 18–39, 962

case-in-place concrete slab, 34–39
climatic foundation issues, 8–11
deep, 24–28
details, 30
helical anchors, 29
for masonry fireplaces, 317
mat, 28
minipiles, 29
raft, 28
reinforcing, 33–34
requirements of, 962
seismic design, 12–17, 30–31
settlement and differential settlement, 18–19
shallow, 20–24
special, 24
standard types, 19–20
stone spandrel at, 152–155
surcharged, 28
underpinning, 31–33

Foundation air barrier system, 962
Foundation building, 962–964
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Foundation floor system, 962
Foundation insulation layer, 962
Foundation wall system, 962
Fountains, 689–691

anemometers for, 690
animation of, 690
communication of, 691
floating, 690, 691
flow meters for, 690
interactive, 690
lighting for, 690
nozzles of, 690, 691
packaged equipment for, 689–690
piping for, 690
sustainability of, 691
water quality of, 690

497GW Renovation Project (New York, New York), 268–270
Framed skylights, 262, 263
Frameless skylights, 264
Framing:

for fire-rated openings, 305
for openings, 168–170
skylights, 263
windows, 197–198
wood, 137

Frampton, Kenneth, 63
F-ratings, 285
Free-form fabrication, 941, 942
Freestanding fireplaces, 330
Freestanding garden walls, 697–701
Freestanding systems, 560
Freeze protection, 454
Freezers, in residential kitchens, 537–538
Freezing, ground, 44
Freezing degree day index, 10
Freight elevators, 377, 381–382
French drains, 39
Fresh air inlets, 413
Friable ACM, 665
Friday (main, central) mosques, 510
Friezes, 1020
Frit (decorative silk-screened) glass, 189
Front-susceptible soil, 9
“Frost action,” 10
Frost heave, 9
FRP, see Fiberglass-reinforced plastic
FRT (fire-retardent treatment), 804
Fryers cook, 529
FSC (Forest Stewardship Council), 843
FT (tempered) glass, 187
Full-left draperies, 554
Full-right draperies, 554
Full-spectrum radiation, 855
Fully adhered assemblies, 237
Fume hoods, in laboratories, 520
Furan mortars, 353
Furan resin grout, 353
Furnaces:

condensing, 431–432

warm air, 448–449
Furnishings, 499, 546–584
in classrooms, 577
fixed, 546–560
movable, 560–584
for schools, 575–581

Furring, 343
Fused deposition modeling (FDM), 943
Fuses, 463
Fusion welding, 779

G

Gables, rigid-frame, 607
Gaboury Prefontaine Perry Architects (GPP), 728
Galvanizing, 803
Garden walls, freestanding, 697–701
Gas-based systems, for fire protection, 456, 457
Gas burning fireplaces, 329
Gas-discharge lamps, 477
Gas-fired equipment, 430–431
Gas welding, 779
Gate values, 404
Gauges:

strain, 650–651
temperature, 690

Geared traction elevators, 377
General acute care, 521
General Services Administration (GSA), 652, 1017
Geocells, plastic, 678
Geologic hazards, in soil studies, 5
Geotechnical investigations, RFP for, 5
GFRC, see Glass fiber-reinforced concrete
Girts, 591
Gland-type joint covers, 163
Glare, 855
Glare control:

landscaping for, 704
with lighting, 476
skylights, 263

Glass, 187–189
bent, 188
CAD/CAM and, 941
chemically treated, 187
coated, 188
coloring of, 189
for daylighting, 856
decorative silk-screened, 189
faceted stained, 189
glazing sealants for, 189
heat-absorbing, 187, 188
heat-treated, 187
industry-quality standards for, 187
insulating, 188
laminated, 188
leaded stained, 189
obscure, 187
for outside protection, 189

patterned, 187
photovoltaic, 188
plate, 187
security, 188
sheet, 187
size limitations on, 189
sound control, 188
spandrel, 188, 206
strengthened, 187
tempered, 187
tinted, 187, 188
types of, 187
wire, 187

Glass doors, 300–301
Glass entrance doors, 213, 214–215
Glass fiber-reinforced concrete (GFRC), 133–134, 749

design for, 133
finish for, 133
HAM and, 133–134
mix for, 133
panels for, 133

Glass-fiber-reinforced plaster domes, 603
Glass fins, 301
Glass flooring, 98
Glass-laminated roofing, 113–114
Glass masonry units, 142–143
Glass (GL) piping, 401
Glass reinforced gypsum (GRG), 280–281
Glass-sheathed greenhouses, 595
Glass stops, for interior doors, 290
Glass unit masonry:

block types for, 769–770
installation of, 770–771
mortar, 769
unit masonry, 769–772

Glaze and glazing:
dry, 206
of interior doors, 290
skylights, 263
for solariums, 596
of tiles, 351
windows, 189–196

Glazed curtain wall, see Curtain walls
Glazed structures, 594–597

greenhouses, 594–595
solariums, 596
swimming pool enclosures, 596–597

Glazing materials, 189–196
condensation and, 191
energy performance of, 193
for glass, 189
in manufactured window units, 194
performance of, 194–196
sealants, 189
solar gain, 191–193
thermal resistance, 191

Global positioning system (GPS), 650
Globe valves, 404
GL (glass) piping, 401
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Glued-laminated timber, 603
Glued-laminated wood domes, 603
Glue-down, 365
Glue-laminated construction, 91
Glycol-cooled, 445
Goldberg, Louise, 962
GPP (Gaboury Prefontaine Perry Architects), 728
GPS (global positioning system), 650
Grab bars:

accessibility of, 925
in bathrooms, residential, 919

Grade beams, 22
Grandstands, 600–601
Grandstands, fixed, 600
Granite, 749, 772
Graphic standards, 1020
Graphic symbols, 1014–1015

for identity, 1014
for lines, 1014
for materials, 1014
for objects, 1015
for references, 1015
for text, 1015

Graphisoft ArchiCAD, 950
Grass paving, 687
Grates, 416, 714–715
Gratings, 791–793
Gravel, 4, 749
Gravel stops, 176–177
Gravity flush tanks, 392
“Gravity mounting,” 455
Gray irons, 778
Graywater, 838
Grease interceptors (grease traps), 413–414
Greater Toronto Airports Authority (GTAA), 491
Green Building Council, see U.S. Green Building Council
Greenfield development, 842–843
Greenhouses, 594–595

evaporated cooling in, 595
exhaust fans in, 595
glass-sheathed, 595
heating systems for, 595
insulation of, 595
plastic-sheathed, 595
ventilation systems for, 595

Green plans, 868
Grey, Carole, 958
GRG (glass reinforced gypsum), 280–281
Griddles (grills), in commercial food service, 529
Grilles, 220–221, 444
Grills (griddles), in commercial food service, 529
Groat, Linda, 959
Grondzik, Walter, 961
Groove welds, 782–783

complete-penetration, 784
partial-penetration, 784
symbols for, 784

Gross floor area, 1037

Ground (drilled tieback) anchors, 43
Ground cover plantings, 703–710
Ground freezing, 44
“Ground grid,” 490
Ground-monitored air-supported structures, 590–591
Ground motion data recording, 651
Ground-source heat pumps, 850
Group showers, 310
Grout and grouting, 353, 754

chemical, 33
coarse, 754
compaction, 34
furan resin grout, 353
jet, 33
mortar and, see Mortar and grout
pressure, 44
for reinforcing foundations, 33, 34
silicone rubber grout, 162
soil stabilization and, 44
of stone facing finishing, 348
structural chemical, 33
tile flooring, 353–354
for waterproofing, 53

GSA, see General Services Administration
GTAA (Greater Toronto Airports Authority), 491
Guardrails:

in general, 181–182
in interior construction, 282

Guerin, Denise, 961
Guide rails, 383
Gun hangers, 626
Guttae, 1020
Gutters, 250–251
Gymnastics equipment, 542–543
Gypsum board assemblies, 276–281
Gypsum board partitions:

glass reinforced gypsum, 280–281
metal-frame, 278
plaster and, 343
shaft walls and, 279–280
wood-frame, 276–277

Gypsum lath, 343
Gypsum sheathing, 225

H

Hair interceptors, 414
Halogen incandescent lamps, 478
HAM, see Heat, air, and moisture
Hammers (rams), 27
Handing, of interior doors, 287
Handles, door, 291
Handrails:

for pedestrian walks, 688
for stairs, 342

Hand-tooling, 774
Hangers, piping, 406

Hanging garment conveyors, 503
Hannover Principles, 832, 843
Hardboard, for doors, 296
Hardboard core, 825
Hardcoat anodizing, 781
Harder, Kathleen, 969
Hard soldering, see Brazing
Hardwood Plywood and Veneer Association (HPVA), 826
Harmony, in classical architecture, 1021
Hayes, Richard L., 960
Hazardous materials, 663–666, 859
HBOT (hyperbaric oxygen therapy) chambers, 616
HDD, see Heating degree days
HDO (high-density overlay), 814
Head (door frame), 285
Head-end controllers, 658–659
Headquarters mosques, 510
Headwalls, for medical equipment, 521
Hearing testing (audiology) spaces, 523
Hearth (masonry fireplaces), 316, 317
Heat:

convection, 330
distribution of, 864
of lighting, 476
radiant, 330
from stoves, 330

Heat, air, and moisture (HAM), 65
affecting shell of buildings, 65
clay masonry, 137, 138
concrete masonry units, 135
control of, 65–66
in EIFS, 161
exterior walls and, 158
field-assembled panels and, 158
glass fiber-reinforced concrete and, 133–134
metal cladding panels, 160–164
panelized wall cladding, 156
precast concrete, 130
rainscreen panels, 144
stone spandrel at foundation, 153
tilt-up concrete, 129

Heat-absorbing glass, 187, 188
Heaters:

booster, 409
built-in, 330
for elevated swimming pools, 641
for in-ground swimming pools, 642
masonry, 313, 326–327
for pools, 640
solid-fuel, 330

Heat-fused joints, 403
Heat generation, 427–433

chimneys, 428
condensing furnaces, 431–432
gas-fired equipment, 430–431
heating boilers, 427–428
radiant heating systems, 432–433
vent stacks, 428–429
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Heating, ventilating, and air-conditioning (HVAC), 419–456
all-air systems, 421–423
all-water systems, 423
automation of, 653–655
central systems, 420–421
collector arrays, 455–456
commissioning, 420, 858
components of, 421
computer room air-conditioning, 444–445
controls commissioning and, 452
controls for, 449
demolition of, 663
design considerations for, 419, 858
design issues with, 419–420
direct-expansion, 423
direct-expansion systems, 423
distribution systems, 438–444
district system, 420
electric heating systems, 447–448
energy management systems, 450–451
fan coil units, 426, 447
heat generation, 427–433
in kennels, 649
lighting control systems, 451–452
moisture control, 597
multiple interior-zone systems, 423–427
packaged split system, 424
refrigeration, 434–438
solar energy systems, 452
solar energy utilization systems, 453–455
solar thermal collectors, 452–453
for swimming pool enclosures, 597
system selection, 420
terminal and packaged units, 444–449
terminal heat transfer units, 446–447
types of, 420–421
warm air furnaces, 448–449
water loop heat pumps, 425–426
zonal air-handling units, 423, 426
zoning for, 420

Heating boilers, 427–428
Heating degree days (HDD), 837, 838, 990
Heating systems:

air solar, 454
electric, 447–448
for greenhouses, 595
with solar energy, 453–454

Heating units, infrared, 448
Heat recovery ventilators, 850, 861
Heat rejection methods, 444–445
Heat-strengthened (kind HS) glass, 187
Heat transfer, 434–434
Heat transfer units, 446–447
Heat-treated glass, 187
Heat-welded seams, 362
Heavy duty doors, 300
Heavy-process service, 419
Heavy timber floor framings, 86–87

Heavy vehicular paving bricks, 684
Helen Betty Osborne Ininew Resource Centre, 728
Helical anchors, 29
HEPA filters, see High-efficiency particulate air filters
Hidden classical architecture elements, 1030–1031
HID (high-intensity discharge) lamps, 480
High-alloy iron, 778
High-density overlay (HDO), 814
High-efficiency particulate air (HEPA) filters:

in clean rooms, 613
for EMCS, 655

High-intensity discharge (HID) lamps, 480
High-pressure sodium (HPS) lamps, 481
High-rise bleachers, 600
High school classrooms, 577
High-seismic loads, 16–17
High-strength low-alloy (HSLA) steels, 778
High-wind areas, 230
Hilderman Thomas Frank Cram (HTFC), 728
Hinges:

elements of, 293
height of, 293
of interior doors, 292–294
pins of, 293
pivot hardware and, 294
for shop-fabricated cabinets, 549
types of, 293

Historical issues, in soil studies, 5
HMMA, see Hollow Metal Door Manufacturers Association
Hoistway, 376
Hoistways, 376, 383
Holders, door, 294–295
Hollerith cards, 483
Hollerith technology, 660
Hollow-core doors, 287
Hollow Metal Door Manufacturers Association (HMMA), 213, 214
Hollow metal doors, 213, 298–300

construction of, 299
frame finishes for, 300

Hollow metal fire doors, 306
Hollow metal (pressed steel) frames, 305
Homogeneous rubber tile, 362
Honed finishes, 359
Hook-and-pin mounting, 158
Horizontal waterproofing, 240–247
Hoses, for fire-suppression, 458–460
Hose bibbs, 397
Hospitality furniture, 562–564
Hospitals, 854
Hot climates:

arid climates, 11
shell affected by, 66

Hot dipping, 781
Hot dry season, 11
Hotel accessories, for toilet and bath, 308
Hotel buildings, 854
Hot fluid-applied roofing, 238
Hot humid season, 11

Hot-rolled steels, 798
Hot water circulation systems, 400
Hot water heaters, 409, See Domestic water heaters
Hot water systems, 400
Hot-wire cutting, 938–939
HPS (high-pressure sodium) lamps, 481
HP steel shape, 786
HPVA (Hardwood Plywood and Veneer Association), 826
HS (heat-strengthened) glass, 187
HSLA (high-strength low-alloy) steels, 778
HTFC (Hilderman Thomas Frank Cram), 728
HUD, see Department of Housing and Urban Development
Human eyes, 475
Humanism, in classical architecture, 1021–1022
Humid, overheated climates, 11
Humidity control, 655
Hunderman, Harry, 969
HVAC, see Heating, ventilating, and air-conditioning
HVAC zone, 655
Hydrant(s), 397
Hydrant flow test, 400
Hydrated lime mortar and grout, 753
Hydraulic elevators, 376, 377, 379–382
Hydraulic sprinklers, 457
Hydroforming, 939
Hydropneumatic tank system, 407
Hydrotherapy baths, 644
Hyperbaric oxygen therapy (HBOT) chambers, 616
Hyperbaric rooms, 616–617
Hyperbolic paraboloid, 607
Hypothesis, 958
Hysterisis, 772

I

IAI (International Alliance for Interoperability), 955
IAQ (indoor air quality), 656, 857–859
IBC, see International Building Code
ICC, see International Code Council
Ice dams, 224
Ice hockey, 543–544
Ice lens (taber ice), 9
Ice rinks, 646–648
Ice storage systems, 863
Ice wedges, 9
ICF (insulating concrete forming), 143
ICS (integrated collector-storage), 453–454
ICU (intensive care unit), 521
IDA (International Dark-Sky Association), 722
ID controlled, 402
Identity symbols, 1014
IDS, see Intrusion detection systems
IESNA (Illuminating Engineering Society of North America), 475,

723
IFC building model, 955–956
IG, see Insulating glass
IGU (insulated glass unit), 984
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Illuminance, 474
lumen method for calculating, 477
measurement of, 367
task method for calculating, 477

Illuminating Engineering Society of North America (IESNA), 475,
723

Imaging rooms, 523
Imam, 510
IMC (International Mechanical Code), 313
Imitation slates, 231
Impact assessment, 851
Impact evaluation, 851
Impact loads, 68
INAC (Indian and Northern Affairs Canada), 728
Incandescent lamps, 478
Inclined wheelchair lifts, 909–910
Inclinometers (tiltmeters), 651
Inclusive design, 873–931

accessible design, 895–924
Fair Housing Act, 924–931
universal design, 874–893
vistability, 893–895

Indian and Northern Affairs Canada (INAC), 728
Indirect ambient lighting, 475
Individual showers, 310
Indoor air quality (IAQ), 656, 857–859
Induced draft, 431
Induction air distribution, 444
Industrial facilities, 854
Industrial-grade particleboard core, 824
Industrial Perforators Association (IPA), 794
Inert gasses system, 457
Infill panels, 596
Information technology (IT):

CAD/CAM and, 947
demolition of, 663, 664

Infrared cards, 483
Infrared detectors, passive, 482
Infrared heating units, 448
Infrared radiation, 658
Infrared technology, 660
In-ground swimming pools, 641–642
Injection molding, 940
Ink-jet printing (CAD/CAM), 943
Inlets, 720–721
In-plane forces, 13
Insects, 802
Instantaneous-type water heaters, 409
Institute of Classical Architecture, 1020
Institutional equipment, 508–524

audio-visual, 516–520
detention, 520
ecclesiastical, 508–511
instrumental, 516
laboratory, 520–521
library, 511–512
medical, 521–524

theater and stage, 512–516
Instrumental equipment, 516
Insulated glass unit (IGU), 984
Insulated metal panel wall assemblies, 157–158

factory-formed metal panels, 157
field-assembled panels, 157, 158
metal cladding panels, 158–164

Insulated recessed concrete slab, 615
Insulated (inverted) roof membrane assembly (IRMA), 238
Insulated rooms, 618
Insulating concrete, 225
Insulating concrete forming (ICF), 143
Insulating glass (IG), 188, 969
Insulation, 64

in basement walls, 53
board, 122
of crawlspaces, 98–99
EIFS, 161
for energy conservation, 860
of greenhouses, 595
of low slope roofing, 225
for piping, 409–410
for rooftop planters, 710
sheet waterproofing, 240
sprayed, 122
thermal, 53, 860
thermal system insulation, 665

Insulation layer, foundation, 962
Insurance coverage, 226
Integrated collector-storage (ICS), 453–454
Integrated design, 835
Integrated services digital network (ISDN), 519
Intensive care, equipment for, 521
Intensive care unit (ICU), 521
Interactive fountains, 690
Intercolumnation, 1021, 1026
Intercoms, 657
Interdependence, 843
Interior(s), 276–374

Bullivant Houser Bailey Law Firm, San Francisco, California
(case study), 371–374

construction of, 276–333
finishes for, 343–370
stairs, 333–343

Interior balustrades, 282
Interior construction, 276–333

doors, 285–306
fireplaces, 313–329
locker rooms and showers fittings, 309–311
partitions, 276–285
stoves, 330–333
toilet and bath fittings, 306–309
wall and corner guards, 312–313

Interior detection systems, 482
Interior doors, 285–303

built-up members, 290
coiling fire doors, 302–303

components of, 286
cores of, 287–288
design considerations for, 287–290
fire-rated openings, 303–306
glass, 300–301
glass stops for, 290
glazing, 290
handing of, 287
hardware for, 290–296
hinges of, 292–294
hollow metal, 298–300
latches and locks for, 291, 294–295
muntins for, 290
nomenclature for, 286
overhead coiling doors, 302
panels for, 289
parts of, 286
rails for, 289
sizes of, 289
steel, 298, 299
stiles for, 289
terminology for, 285
types of, 296–302
wooden, 296–297
wood stops for, 286

Interior finishing, 343–370
for ceilings, 367–370
for floors, 351–366
for walls, 343–351
wood of, 800–801

Interior glazed partitions, 283–284
Interior offices, 567
Interior railings, 282
Interior routes, 901
Interior screens, 282
Interior trim (woodwork), 822–824
Interior-zone systems, 423–427
Interlinings (draperies), 553
Interlocking flat lock seam times, 158
Intermodal transportation, at TPIA, 494
Internal dormers, 184
International Alliance for Interoperability (IAI), 955
International Building Code (IBC):

on fireplaces, 313
for seismic design, 12

International Code Council (ICC), 896
on fireplaces, 313
on kitchens, 921

International Commission on Illumination (CIE), 475
International Dark-Sky Association (IDA), 722
International Mechanical Code (IMC), 313
International Residential Code (IRC), 313
International Standards Organization (ISO), 613
International Union of Architects (UIA), 843
Internet Protocol (IP), 486
Intrusion detection systems (IDS), 658, 660
Intumescent coatings, 68
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Intumescent painting, 350
Inventory analysis, 851
Inverted (insulated) roof membrane assembly (IRMA), 238
Investment casting, 940
Iodine, 418
IP (Internet Protocol), 486
IPA (Industrial Perforators Association), 794
IR, see under Infrared
IRC (International Residential Code), 313
IRMA (inverted/insulated roof membrane assembly), 238
Iron, wrought, 778
Irradiation, solar, 1000–1002
Irrigation, 702–703
ISDN (integrated services digital network), 519
Islamic centers, 510
ISO, see International Standards Organization
Isolated (sound-conditioned) rooms, 612–613
Isolation hangers, 369
Isolation joints:

for slab-on-grade, 35
in tile installation, 354

IT, see Information technology
Iteration (sustainable design), 833

J

Jackets, piping, 410
Jamb, 285
Jami masjid, 510
Janitor closets, 526
Jay Monahan Center for Gastrointestinal Health (New York, New

York), 5–6
methodology of, 5
technical systems of, 6

Jeffrey, C. Ray, 1018
Jet grouting, 33
“Jiggle” glazed systems, see “Wiggle” glazed systems
Job-site safety, 663
Johnson, Philip, 1020
Joining wood, 801
Joints:

brazed, 403
cold, 354
concrete, 736
construction, 354
contraction, 35, 354
control, 35, 354
design of, 162
in EIFS, 161
expansion, 354
flanged, 403
isolation, 35, 354
mortar and grout and, 755
movement, 354
piping, 403–404
primers for, 162
shape of, 162

in slab-on-grades, 35–36
soldered, 403
split-coupling, 403
for stone facing finishing, 348
threaded, 403

Joint sealants, 162
Judo, equipment for, 544
Junior high school classrooms, 576

K

Kaaba, 510
Karate, equipment for, 544
Kempinski Hotel (Munich, Germany), 605
Kennels and animal shelters, 648–650

design considerations, 649–650
HVAC in, 649
primary enclosure, 648
secondary enclosure, 648

Kieren Timberlake Associates (KTA), 950, 983
Kimmel Center for the Performing Arts (Philadelphia,

Pennsylvania), 934–935
custom software at, 939
fabrication at, 944–945
glass-lifting equipment at, 941
modeling software at, 936, 937

Kindergarten classrooms, 575
Kind FT (tempered) glass, 187
Kind HS (heat-strengthened) glass, 187
King, Karen J., 882
Kiosks, 505
Kitchens, 534–538, 895–924

accessibility of, 921, 925
activity centers for, 535
appliance requirements of, 921
cooktops, 536–537
corridor layout for, 535
design considerations for, 534–535
dishwashers in, 923
fixtures requirements for, 921
freezers, 537–538
layouts for, 535
L-shaped, 535
ovens, 536–537
ranges, 536–537
refrigerators, 537–538
sinks in, 923
storage in, 923
unit kitchens, 537
unit layout for, 537
U-shaped, 535, 922–923, 925
vent hoods, 536–537
work triangle of, 536

Kitt Peak National Observatory (Tucson, Arizona), 601
Knitted carpet, 364
KTA, see Kieren Timberlake Associates

L
Labeled equipment, 285
Laboratories, 854
Laboratory casework, 550
Laboratory equipment, 520–521

fume hoods, 520
refrigerators, 521

Ladders:
for elevated swimming pools, 641
metal, 337–338

Lamina, 161
Laminates, decorative, 825
Laminated countertops, solid-wood, 551
Laminated glass, 188
Laminated object manufacturing (LOM), 942
Laminated rubber tile, 362
Lamination, 781
Lamp(s), 474, 477–481

color stability of, 476
components of, 477–478
design considerations for, 477
disposal of, 478
fluorescent, 451–452, 478–480
halogen incandescent, 478
high-intensity discharge, 480
high-pressure sodium, 481
incandescent, 478
induction, 481
label designations for, 478
life of, 476, 477
light-emitting diode, 481
low-pressure sodium, 481
mercury content of, 478
mercury vapor, 480
metal halide, 480–481
replacement schedule for, 476
thermal control with, 451–452
types of, 478

Lamp lumen degradation (LLD), 476, 477
Landscaping, 702–710

for glare control, 704
irrigation system for, 702–703
movable furnishings, 583–584
rooftop plantings, 710
trees, plants, and ground covers, 703–710

Land use, 870
Lasers, 938
Latches, 291, 294–295, See Lock(s)
Lateral line piping, 702
Latex paint, 350
Latex Portland cement mortars, 352
Latex sealants, 162
Laundry chutes, 390
Laundry rooms, 538–539
Lavatories, see Toilet(s)
Lawns, 839
Law of reflection, 1035
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Law of refraction, 1035
Lazed partitions, interior, 283–284
LCD displays, 518
Lead (metal), 779, 859
Leaded stained glass, 189
Leadership in Energy and Environmental Design (LEED), 868, 869
Lead/lead-based paint, 666
Lead-lined cores, 288
Lead X-ray shielding, 628–630
Leaf screens, 416
Learning spaces, 577
LEC (local equipment controller), 450
Lecture halls, seating in, 556
LED, see Light-emitting diode
LEED, see Leadership in Energy and Environmental Design
Lester B. Pearson International Airport (TPIA) (Toronto, Ontario),

491–494
automated people mover system of, 493
baggage handling equipment, 493, 494
conveyance in, 493
flexible development, 491, 492
intermodal transportation to, 494
methodology of, 491–492
service systems, 494
technical systems, 493–494
terminal 1, 492

Levine Hall, 984
Liability issues, 1018
Libraries, 854
Library equipment, 511–512

automated book storage and retrieval systems, 511
book depositories, 511
book theft protection, 511

Library furniture:
carrels, 565
movable, 564–565
shelving, 564–565

Lifespan design, 889
Light, see Lighting
Light-emitting diode (LED), 481, 660
Light-gauge metal frames, 305
Light hazard fires, 456
Lighting, 474–481, 654, 656

ambient, 475
beam pattern, 475
borrowed, 184
in classrooms, 577
for conference rooms, 570
contrast control, 476
daylight and, 475
design for, 475–477
dimming, 475
direct, 475
energy economics of, 475
energy-efficient, 860
for fountains, 690
glare control, 476
heat of, 476

indirect, 475
interfaces for, 476
in kennels, 649
lamps, 477–481
luminaires, 481
measure of, 870
natural, 577
path, 723
in saunas, 622
of site, 722–723
speed of, 1035
task, 475, 860
terminology for, 474–475
as thermal cooling load, 476
uniform background lighting, 477

Lighting control systems, 451–452
continuous dimming, 451
daylighting, 452
energy savings with, 451
fluorescent lamps, 451–452
thermal control, 451–452
Venetian blinds, 452

Lighting power allowance (LPA), 475
Lighting power density (LPD), 475
Light loss factor (LLF), 476, 477
Light monitors, 856
Lightning protection, 489–490
Light-process service, 419
Light reflectance (LR), of acoustical panel ceilings, 367
Light shelves, 856, 860
Light switches, 925
Light-traffic, 684
Light trespass, 476
Lightweight mobile modular buildings, 599
Lime, 343
Limestone, 749, 772
Limitations of settlement, 18
Limited-use/limated-application (LULA) elevators, 908
Limit switches, 626
Linear distance, 1034
Linear metal ceilings, 370–371

accessories for, 371
acoustic properties of, 371
fire resistance of, 371
materials for, 370
recycled content of, 371
sizes of, 370
suspension systems for, 371
types of, 370

Linear speed, 1034
Linen chutes, 390
Lines symbols, 1014
Linings (draperies), 553
Linoleum flooring, 362
Lintels, 317, 760
Lippage, of stone facing finishing, 348
Liquefied petroleum gas (LPG), 418
Liquid systems, 454

Listed equipment, 285
Live loads, 67
LLD, see Lamp lumen degradation
LLF, see Light loss factor
Loading docks, 524–525
Load paths, 15
Loam, 4
Lobbies:

for elevators, 376, 906
of mosque, 510
security of, 1017

Lobby side, of doors, 287
Loblolly house (Taylors Island, Maryland), 950–954

boxes, 954
cartridges, 953
exterior skin, 954
framing, 952
scaffolding, 951

Local equipment controller (LEC), 450
Local HVAC system, 420
Local Law 26, 1018
Lock(s), See Latches

cylinder of, 290
deadbolts of, 290
for interior doors, 291, 294–295
parts of, 290

Lockers, 310–311
Locker rooms, 309

basket racks and, 312
benches in, 311–312
lockers in, 310–311
showers in, 310

Locksets, 287, 290
Lofts, academic, 984
Log structures, 608–611

design considerations for, 608–610
roofing for, 611
settling of, 611

LOM (laminated object manufacturing), 942
Long-range motion detectors, 640
Long-span roofing, 104
LonMark open system, 450
Loose-laid ballasted assemblies, 237
Lossless data, 658
Lossy data, 658
Lost pattern casting, 940
Lounge furniture, movable, 565–566
Louvres, 481
Low-emissivity (low-e) coatings, 553
Lowering of water table, 19
Low-pressure sodium (LPS) lamps, 481
Low-rise bleachers, 600
Low slope roofing, 224–226

characteristics of, 224
considerations for, 224
cool roofs, 226
drainage with, 225–226
fall protection with, 226
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fire-rated assemblies for, 226
flashing, 225
insulation of, 225
insurance coverage for, 226
roof decking, 225
system design for, 225–226
tiling, 230
warranties for, 226
water vapor control with, 225
weather barrier, 226
wind speed, 226

Low-voltage motor control center, 462
LPA (lighting power allowance), 475
LPD (lighting power density), 475
LPG (liquefied petroleum gas), 418
LPS (low-pressure sodium) lamps, 481
LR (light reflectance), of acoustical panel ceilings, 367
L-shaped kitchens, 535
L steel shape, 786
LULA (limited-use/limated-application) elevators, 908
Lumber, 800–801
Lumber forms, concrete, 737
Lumen maintenance, 477
Lumen method, 477
Luminaires, 474, 481, 860
Luminance, 474
Luminous flux, 474
Luminous intensity, 474
Lux, 367
LVDT (linear variable differential transformer) gauge, 651

M

McDonough, William, 843, 844
Macel, Otaker, 969
Machine rooms, 376
Machinery impact loads, 68
Machining, 779
Machining centers, 938
Magnesium, 779
Magnetic combination starters, 462
Magnetic motor starters, 462
Magnetic slug cards, 483
Magnetic stripe technology, 659–660
Mainframe cooling systems, 444
Main line, 702
Main (Friday, central) mosques, 510
Maintenance equipment, 526
Majekodunmi, Olufemi, 843
Malins, Julian, 958
Malleable irons, 778
Maloya Laser, Inc., 936, 937
Mandrel, 944
Manganese, in steel, 778
Manholes, 720–721
Mannerism, 1020
Manometer, visible, 626
Manual single-phase starters, 462

Manufactured fireplaces, 328–329
gas burning, 329
wood-burning, 328–329

Manufactured playgrounds, 692
Manufactured stoves, 330
Manufactured window units, 194
Maple Flooring Manufacturers Association (MFMA), 358
Marble, 749, 772–773
Marble blocksbook-match patterns, 346
Marble patterns, 346
Marine-grade plywood, 814
Marmol Radziner and Associates, 272
Marsh systems, shallow, 717
Martin, Caren, 961
Masjid, 510
Masking curtains, 515
Masonry, 752–776

accessories for, 758–759
anchorage and, 755–758
arches, 767
ashlar, 774
cavity drainage, 758
for corrosion protection, 755
flashing in, 758
installation, 758
lintels, 760
mortar and grout, 753–755
movement joints, 759–761
patterns, 774–776
reinforcing, 755–758
stone assemblies, 772–776
unit, 761–771
vents, 758
weepholes, 758
wood blocking, 759

Masonry basement walls, 46
Masonry cap, covered, 324
Masonry cement, 753–754
Masonry fireplaces, 313–315

chimney and termination designs, 321–325
chimney breasts, 317, 318
clearances for, 318
combustion air and, 317
dimensions for, 316
foundations for, 317
hearth of, 316, 317
lintels, 317
modern construction of, 315
modern design of, 315
multi-faceted, 319–320
open-suspended, 321
performance criteria for, 315
projected, 320
single-face construction of, 315
sitting of, 317
smoke chambers, 317, 318
throats, 317
traditional construction of, 315
traditional design of, 315

Masonry heaters (masonry stoves), 313, 326–327
Masonry stoves, see Masonry heaters
Masonry ties, 756–758
Massa, Alison, 974
Massachusetts Institute of Technology (MIT), 933
MasterFormat™ (CSI/CSC), 1006, 1009–1010

application overview, 1009
with construction market data, 1010
for contract documents, 1009
for cost data applications, 1010
for data file naming, 1009
for discipline and trade jurisdictions, 1009
for drawings organization, 1010
for facility management, 1010
history of, 1009
for project manuals, 1009–1010
structure of, 1009

Match plate casting, 940
Material(s), 843–851

analysis of, 845–848
checklist for, 846
comparison chart for, 847–848
design for disassembly, 844–845
embodied energy of, 845–846
environmental construction of, 845
environmental impact, 845–851
life cycle of, 845–851
nontoxic, 849–851
resource conservation of, 849–851

Material processing and handling equipment, 386–389
Material removal, 938–939
Materials symbols, 1014
Material use reduction, 867–868
Mat foundation, 28
Mathematical data, 1032–1037

angular speed, 1035
area calculations, 1036
constants, 1035
decimal equivalents, 1032
degrees, 1034
law of reflection, 1035
law of refraction, 1035
linear distance, 1034
linear speed, 1034
metric units, for construction, 1032–1034
net assignable area, 1037
with powers, 1034
Pythagorean theorem, 1034
radians, 1034
scientific notation, 1034
speed, 1034–1035
speed of light, 1035
thermal expansion, 1035
total internal reflection, 1035
trigonometry functions, 1034
volume calculations, 1037
weight of materials, 1035–1036

Maximum considered earthquake (MCE), 13
Maximum duty doors, 300
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Maxman, Susan A., 843
MCE (maximum considered earthquake), 13
MDF (medium-density fiberboard) core, 825
MDO (medium-density overlay), 296
Mean radiant temperature (MRT), 419
Mechanical, electrical, plumbing (MEP), 663
Mechanical anchoring systems, 348
Mechanical anemometers, 650
Mechanical area, 1037
Mechanical fasteners, 942
Mechanical finishes, 780
Mechanically attached assemblies, 237
Mechanically fastened membranes, 174
Medical equipment, 521–524

for audiology spaces, 523
for dental operatories, 523
dialysis modules, 522
for echo and echo/stress treatment rooms, 523
for endoscopy rooms, 523
environmental controls and, 524
for exam rooms, 522–523
finishes for, 521
for general acute care, 521
headwalls for, 521
for hearing testing spaces, 523
for imaging rooms, 523
for intensive care, 521
for procedural spaces, 523–524
for radiographic rooms, 523
for surgical suites, 523
for treatment rooms, 522–523

Medium-density fiberboard (MDF) core, 825
Medium-density overlay (MDO), 296
Meetings (sustainable design), 833
Meg-meters, 690
Memory cards, optical, 483
MEP (mechanical, electrical, plumbing), 663
Mercantile equipment, 504–506

barber shops, 503–504
beauty shops, 503–504
for checkout, 504–505
kiosks, 505
pet grooming, 504
retail, 504–506
self-service checkout equipment, 505
shopping carts, 506
spas, 503–504

Mercury vapor (MV) lamps, 478, 480
Metal(s), 777–798

carbon steel, 797
chemical finishes for, 780
coatings for, 780–781
coils, 797
corrosion of, 779
decorative, 793–798
detailing, 793–794
fabrication of, 779–780
fastenings for, 782–784
finishes on, 780–781

gratings, 791–793
mechanical finishes for, 780
nonferrous, 778–779
perforated, 794–796
plates, 797
properties of, 778
shaping of, 779–780
sheet, 796
steel sheets, 797
structural framing with, 785–789
tubing and pipes, 790–793
welding, 782–784

Metal building systems, 591–594
Metal-clad cables, 469
Metal cladding panels, 158–164

HAM and, 160–164
types of, 158

Metal-clad fire doors, 306
Metal detectors, 500
Metal doors, hollow, 213
Metal floor decking, 93–94
Metal flues:

modern fire-resistance-rated, 323
open-top, 324

Metal-framed joint covers, 163
Metal-frame gypsum board partitions, 278
Metal halide (MH) lamps, 480–481
Metal interceptors, 414
Metal ladders, 337–338
Metallic plating, 781
Metal louvers, 177–179

blades of, 178–179
characteristics of, 177

Metal roof decking, 115
Metal roofing, 243–247

batten seam, 244–245
Bermuda roof, 243–244
corrugated roofing, 246–247
standing seam, 243

Metal roofing tiles, 233
Metal stairs, 336–338
MFMA (Maple Flooring Manufacturers Association), 358
MH (metal halide) lamps, 480–481
Microphones, 519
Microwave motion detectors, 482
Middle school classrooms, 576
Mihrab, 510
Milling, 933, 938
Mimbar, 510
Mineral-fiber cement roofing, 232
Mineral-fiber-reinforced cementitious siding, 148
Minimum outside air damper, 421
Minipiles, 29
Minor demolition, 662–674
MIT (Massachusetts Institute of Technology), 933
Mitgang, Lee, 960
Mixed-use development, 851
Mobile buildings, 597–599

fiberglass-reinforced plastic mobile buildings, 597–598

lightweight mobile modular buildings, 599
steel portable buildings, 598–599

Mobility, community, 852
Moderate Weathering (MW) bricks, 763
Modern fireplaces, 313
Modern fire-resistance-rated metal flues, 323
Modified bituminious membrane roofing, 236–237
Modified downdraft spray booth, 625
Modified epoxy emulsion mortars, 353
Modified Proctor, 45
Moisture:

density relationship with, 45
heat and air and, see Heat, air, and moisture
movement of, 801–802
in wood, 801–802

Moisture control, 859
for compaction, 45
for swimming pool enclosures, 597

Moisture-density relationship, 45
Molded (case) tiles, 368
Moldings:

bladder, 944
blow, 940
CAD/CAM and, 939
classical, 1022–1024
injection, 940

Molybdenum, in steel, 778
Moment-resisting framing, 76
Monoculture, 842
Monographic ordering, 969
Monolithic porous paving, 713
Monolithic terrazzo floors, 355
Morphological analysis, 969
Morrow Reardon Wilkinson Miller (MRWM), 724
Mortar and grout, 352–353, 753–755

admixtures, 754
aggregate, 754
ASTM specifications for, 753
color, 754
glass unit masonry, 769
hydrated lime, 753
joints and, 755
masonry cement, 753–754
Portland cement, 753
water, 754

Mortar beds, 348
Mortise, 290
Mortise lock (mortise latch), 290
Mosaic tiles, ceramic, 351
Moshe Safdie and Associations, 492
Mosques, 510–511

in contemporary west, 510
equipment in, 510–511
Motion detectors, 640
external, 640
long-range, 640
microwave, 482

Motors, pool, 640
Motor starters, 462
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Mounted tiles, 351
Mounting:

hook-and-pin, 158
of toilet and bath compartments, 306
of window treatments, 554–555

Movable furnishings, 560–584
beds, 562
convertible furniture, 562
file systems, 582–583
hospitality furniture, 562–564
landscaping, 583–584
in libraries, 564–565
multiple seating, 565–575
school furniture, 575–581
shelving, 581–583
systems furniture, 560–561

Movable multiple seating, 565–575
in conference rooms, 570–573
lounge furniture, 565–566
office furniture, 567–570
for outdoor areas, 574
in restaurants, 574–575

Movement joints, 759–761
Movement joints, for tile flooring, 354
Moving walks, 385–386, 660–661
MRT (mean radiant temperature), 419
MRWM (Morrow Reardon Wilkinson Miller), 724
M steel shape, 786
Mud slabs, 52
Mullions, 184
Multicolor coatings, 350
Multi-faceted fireplaces, 313, 319–320

fireboxes, 319
obstacles to, 319
smoke chambers of, 320
twin-flue design of, 319

Multifamily residential buildings, 854
Multilevel switching, 450–451
Multiplace chamber pressure vessel, 616–617
Multiple chemical sensitivity, 857
Multiple interior-zone systems, 423–427
Multiple seating:

fixed, 556–560
movable, 565–575

Multiple space detectors, 482
Multizone air distribution, 442
Muntins, 184, 289, 290
MV (mercury vapor) lamps, 480
MW (Moderate Weathering) bricks, 763

N

Nail(s), 807–808
Nailers, 230
Nailing, 801
Naomi Berrie Diabetes Center (New York, New York), 7–8
NAPA Airport Development Consultants, 491
National Association of Architectural Metal Manufacturers, 791

National CAD Standards (NCS), 1011–1013
National Earthquake Hazards Reduction Program (NEHRP), 12
National Electrical Manufacturer Association (NEMA), 475
National Electric Code (NEC):

on building ground grid, 490
on emergency backup systems, 488
on undercarpet power cables, 561

National Emissions Standards for Hazardous Air Pollutants
(NESHAP), 665

National Fenestration Rating Council (NFRC), 193
National Fire Protection Association (NFPA), 896, 912

on door construction, 294
on fire protection, 456
on hyperbaric rooms, 617

National Fuel Gas Codes, 329
National Institute of Building Sciences (NIBS), 53, 859
National Institute of Health (NIH), 614
National Institute of Justice (NIJ), 500
National Institute of Standards and Technology (NIST), 1019
National Oceanic and Atmospheric Administration (NOAA), 841
National Ornamental and Miscellaneous Metal Association

(NOMMA), 793
National Roofing Contractors Association (NRCA), 53–54
National Sanitation Foundation (NSF), 401, 527, 528
Natural clay tiles, 351
Natural convection units, 447–448
Natural cooling, 861
Natural gas (NG), 418
Natural gas systems, 419
Natural lighting, in classrooms, 577
Natural ventilation, 840, 841
Natural wetland systems, 716
NC (numerically controlled) milling machine, 933
NCS (U.S. National CAD Standards), 1011–1013
Neat plaster, 343
NEC, see National Electric Code
Needle beams, 32
Needlepunched carpet, 364
Negligible Weathering (NW) bricks, 763
NEHRP (National Earthquake Hazards Reduction Program), 12
Neighborhood mosques, 510
NEMA (National Electrical Manufacturer Association), 475
Nemetschek Allplan, 950
NESHAP (EPA National Emissions Standards for Hazardous Air

Pollutants), 665
Nesting software (CAD/CAM), 936
Net assignable area, 1037
Neuroscience Institute, 875
New Beijing Poly Plaza, Beijing, China, 605
New York City Building Codes, 1018
NFPA, see National Fire Protection Association
NFRC (National Fenestration Rating Council), 193
NG (natural gas), 418
NIBS (National Institute of Building Sciences), 53, 859
Nickel (metal), 778, 779
NIH (National Institute of Health), 614
NIJ (National Institute of Justice), 500
NIST (U.S. National Institute of Standards and Technology), 1019
NM (nonmetallic sheathed, Romex) cables, 469

NOAA (National Oceanic and Atmospheric Administration), 841
Nodular tiles, 368
Noise:

in kennels, 649
of plumbing, 391

Noise Reduction Coefficient (NRC), 367
NOMMA (National Ornamental and Miscellaneous Metal

Association), 793
Nonbonded cores, 287
Noncatalytic appliances, 330
Nonferrous metal, 778–779
Nonheated-treatable alloys, 797
Nonmetallic sheathed (NM, Romex) cables, 469
Nonportland-cement-based grout, 353
Nonresidential buildings, 854, 859–861
Nontoxic materials, 849–851
Northern First Nation School (Manitoba), 728–731
Norway House Cree Nation, 728
Nosings, for stairs, 333–334
Nozzles, fountain, 690, 691
NRC (Noise Reduction Coefficient), 367
NRCA (National Roofing Contractors Association), 53–54
NSF, see National Sanitation Foundation
Nuclear radiation shielding, 633–634
Numerically controlled (NC) milling machine, 933
N-values (blow counts, standard penetration test values), 7
NW (Negligible Weathering) bricks, 763
Nylon fibers, in carpet flooring, 364

O

Oak Ridge National Library, 174
Objective data, 969
Objects symbols, 1015
Obscure glass, 187
Observatories, 601–602
Observatory domes, 601–602
Observatory dome structures, 601–602
OCCS, see OmniClass Construction Classification System™
OCCS (OmniClass Construction Classification System™),

1006–1007
Occupancy sensors, 450
Occupational Health and Safety Administration (OSHA):

on demolition, 662, 663
on lead, 666
on stairs design, 333

Occupied buildings, 859
Octagonal boxes, 469
OD controlled, 402
Odum, Howard, 852
Off-grid (stand-alone) systems, 455
Office buildings, 854
Office furniture:

in corner office, 568–569
dimensions for, 570
in interior offices, 567, 568
movable, 567–570
in perimeter offices, 567, 568
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Office shelters, 618–619
Off-line UPS, 487
Oil-based paint, 350
Oil-borne preservatives, 802–803
Oil interceptors, 414
OmniClass Construction Classification System™ (OCCS),

1006–1007
application overview of, 1007
history of, 1006–1007
numbering systems in, 1007
structure of, 1007

One Liberty Plaza Office (New York, New York), 671–674
On-ground pools, 640
On-line UPS, 487
Open carburetors, 315
Open-celled grids, 678
Open-cut excavations, 40
Openings:

exterior, 168–170
framing for, 168–170
in roofing, 262–267

Open-jointed blocks, 678
Open joint systems, 158
Open plan units, in schools, 580
Open-suspended fireplaces, 321
Open-top flues, 321
Open-top metal flues, 324
Operable partitions, 627
Operating rooms (ORs), 523
Optical memory cards, 483
Optimum moisture content, 45
Ordering, 969
Ordinary hazard fires, 456
Organic coatings, 780
Oriel windows, 184
Oriented-strand board (OSB), 145, 820
Orr, David, 832, 835
ORs (operating rooms), 523
OSB, see Oriented-strand board
OSHA, see Occupational Health and Safety Administration
Outdoor areas, seating for, 574
Outlets, 467
Out-of-plane forces, 13
Ovens:

in commercial food service, 530
in residential kitchens, 536–537

Overconsolidated soils, 5
Overhangs, 1040–1041
Overhead-braced compartments, 306
Overhead coiling doors, 302
Overheated climates, 11
Overlap carriers, 554
Overlays, 825
Overturning, 17
Oxidation sensors, 690
Oxine copper, 803
Oxyacetylene blowtorches, 779
Oxy-fuel cutting, 938

Oxygen supply systems, 617
Ozone, 418

P

Packaged split system, 424
PACM (presumed asbestos-containing material), 665
Paddle (ceiling) fans, 989
Paint, see specific types, e.g.: Alkyd paint
Paint booths, 625–626
Painting, 349–351, See specific types, e.g.: Intumescent painting
Panel(s), 560

in acoustical panel ceilings, 368
for concrete forming, 736
core types of, 824–825
engineered wood panels, 143
fire-retardant particleboard core, 825
for glass fiber-reinforced concrete, 133
hardboard core, 825
industrial-grade particleboard core, 824
for interior doors, 289
medium-density fiberboard core, 825
moisture-resistant MDF core, 825
moisture-resistant particleboard core, 824
performance-rated panels, 814
for plywood sheathing, 814–816
sanded, 813, 814
solid phenolic resin panels, 143
special-use, 368
for stone facing finishing, 346
for toilet and bath, 306
touch-sanded, 813
translucent fiberglass, 596
unsanded, 813
veneer plywood core, 825
wood, 821–822
wood veneers and, 826–828
woodwork, 824–825

Panelboards, electrical, 462
Panel ceilings, acoustical, see Acoustical panel ceilings
Panel end match, 826
Panelized wall cladding, 155–156

assembly components of, 155
HAM and, 156

Panel-supported systems, furniture for, 560
Panic bars, see Electrified exit devices
Panic hardware, see Electrified exit devices
Paper backing, 350
Parametric modeling, 936
Parapet expansion joints, 259–261
Parapets, 175–176, 206
Parking:

courts, 680
for visitors, 925

Parking garage guardrails, 68
Parking lots, 680–682

accessibility of, 682, 902–904

design considerations for, 680–681
for mosques, 510
passenger loading zones in, 682
signage in, 682
van-accessible stalls, 682

Partial loading, 67
Partial penetration welds, 782–784
Particleboard core, moisture-resistant, 824
Partitions, 276–285

construction of, 276–285
fire-resistant design of, 285
gypsum board assemblies, 276–281
interior balustrades, 282
interior glazed partitions, 283–284
interior railings, 282
interior screens, 282
wall brackets, 283

Partnership for Advancing Technology in Housing (PATH), 54
Passage latches, 291
Passenger elevators, 377
Passenger loading zones, 682
Passive fireproofing, 68
Passive infrared detectors, 482
Passive soil pressure, 51
Passive solar cooling, 864–865
Passive solar heating, 861, 864–866
PA (public address) system, 657
Patching, cast-in-place concrete, 750
PATH (Partnership for Advancing Technology in Housing), 54
Path lighting, 723
Path-of-travel, 896
Patterned finishes, 780
Patterned glass, 187
Pavements, porous, 677–679, 713–714
Paver tiles, 351
Paving:

decking and, 679
“soft,” 678–679

PCBs (polychlorinated biphenyls), 666
PCU (power conditioning unit), 455
PDA (pile dynamic analyzer), 28
Peal-and-stick membranes, see Self-adhered membranes
Peck, Ralph B., 8
Pedestrian fencing, 634–635
Pedestrian-oriented development, 851
Pedestrian traffic, 684
Pedestrian walks, 682–688

design considerations for, 682–684
exterior stairs, 687–688
grass paving, 687
handrails and, 688
ramps, 688
unit paving, 684–686

Pediments, classical, 1028
Peened finishes, 780
Pellet appliances, 330–331
Pellet stoves, 331
Penetration firestopping, 285
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Penta-treated wood, 802–803
PE rainscreen walls, see Pressure-equalized rainscreen walls
Pereletok, 9
Perforated metal, 794–796
Performance-rated panels, 814
Performance request for proposals, 5
Performance theaters, 512
Perimeter daylight, 856
Perimeter offices, 567
Perimeter projection, 620, 621
Perimeter sensor systems, 482
Perimeter walls, in high-seismic load design, 17
Perlite, 225, 343
Permaculture, 852
Permafrost, 8, 9
Permafrost climates, 9
Permanent dewatering, 39
Permits, special-use, 851
Personal protection equipment (PPE), 665
Pet grooming, 504
Pews, 508
PHC (preheat coil), 422
Phenolic resin panels, 143
Phosphor bulb coatings, 477
Photocell placement, 450
Photovoltaic collectors, 836
Photovoltaic (PV) glass, 188
Photovoltaic (PV) systems, 455
Physical modeling, 856
Piercing (metals), 779
Pigments, for vinyl flooring, 362
Pilasters:

classical, 1025
unit masonry, 765–766

Pile caps, 26
Pile dynamic analyzer (PDA), 28
Pins, of hinges, 293
Piping, 401–407

brass, 401
carbon steel, 401
cast-iron, 401
copper tube, 401
fittings for, 402
for fountains, 690
glass, 401
hangers, 406
insulation for, 409–410
jackets for, 410
joints, 403–404
materials for, 401–402
metal, 790–793
plastic, 401, 402
pressure-boosting systems, 406–407
sleeves, 405–406
supports, 406
thermoplastic, 401
thermoset, 401
valves, 404–405

Pirkl, James J., 889
Pittsburgh Children’s Museum, 882
Pivot hardware, 294
Plain concrete slab, 37
Planetariums, 619–621

center projection in, 620, 621
design considerations for, 621
fabricated dome for, 619–620
perimeter projection in, 620, 621
projectors in, 620

Planned unit developments, 851
Plantings, 703–710

preservation of, 849
rooftop, 710
shrub, 705
soils for, 705

Plasma cutting, 938
Plaster, 343
Plaster domes, glass-fiber-reinforced, 603
Plaster walls, 343–345
Plastic geocells, 678
Plasticizers, for vinyl flooring, 362
Plastic laminate veneers, 296
Plastic (PL) piping, 401, 402
Plastics, 749–750
Plastic-sheathed greenhouses, 595
Plastisol method, 350
Plates, 158, 467, 797
Plate glass, 187
Platform (western) wood floor framings, 81–84
Plating, metallic, 781
Playgrounds, 692
PLM (polarized light microscopy), 665
PL (plastic) piping, 401, 402
Plug valves, 404
Plug welds, 784
Plumbing, 391–418

in bathrooms, residential, 919
codes and standards for, 391
demolition of, 664
design considerations for, 391
domestic water distribution, 399–400
fixture units, 391
fuel distribution facilities, 418–419
interfaces for, 391
natural gas systems, 419
noise of, 391
portable water distribution system, 400–401
rain water drainage, 415–418
sanitary waste systems, 410–415
vibrations in, 391

Plumbing fixtures:
bathtubs, 394
bidets, 391–392
domestic water heaters, 408–409
drinking fountains, 395–396
electric water coolers, 395–396
hose bibbs, 397

lavatories, 392–394
mounting heights, 397
piping, 401–407
showers, 395
sinks, 392–394
supports for, 398
toilets, 391–392
urinals, 391–392
wall hydrants, 397
water closets, 391–392
water coolers, 395–396

Plyform, 749
Plywood, 813, 814
Plywood (veneer) core, 825
Plywood sheathing, 813–820

bond classifications, 813
grade designations, 813
group number for, 813
panel types for, 814–816
for roofs, 819
sanded panels, 813
for soffits, 819–820
span ratings, 813
subflooring with, 818–819
touch-sanded panels, 813
unsanded panels, 813
for walls and roofs, 817–818

Plywood siding, 148
Pocket billiards, equipment for, 540–541
Pocket doors, 882
Pocket wetlands, 717
POE (post-occupancy evaluations), 966–969
Point-of-sale (POS) terminals:

for commercial retail, 504
in libraries, 511

Poke-through system, 471
Polarized light microscopy (PLM), 665
Polished finishes, for stone, 359
Pollutants, 857
Pollution, solar flows and, 836
Polyamide epoxies, 350
Polychlorinated biphenyls (PCBs), 666
Polyester epoxies, 350
Polyester fibers, in carpet flooring, 364
Polyisocyanurate foam, 225
Polypropylene fibers, in carpet flooring, 364
Polystyrene foam, 225, 750
Polysulfide, 162
Polyurethane, 162
Polyvinyl-chloride (PVC):

flooring, 362
roofing, 237

Pond systems, 716, 717
Pools, 640–645

above-ground, 640
decorative, 689–691
elevated, 640–641
heaters for, 640
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Pools, continued
in-ground, 641–642
on-ground, 640
specialized-use, 645
swimming, 640–642
for therapy, 643–645

“Popcorn” ceilings, 665
Population analysis, 382
Porcelain tiles, 351
Porous aggregate, 678
Porous asphalt, 678
Porous concrete, 678
Porous pavements, 677–679, 713–714

design considerations for, 714
materials for, 713
sizing channels for, 713, 714

Porous paving, monolithic, 713
Porous turf, 678
Portable and mobile buildings:

FRP mobile buildings, 597–598
lightweight mobile modular buildings, 599
steel portable buildings, 598–599

Portable bleachers, 600
Portable buildings, 597–599
Portable stage equipment, 515
Portable water distribution system, 400–401
Porter House (New York, New York), 935–937
Portland cement, 343, 753
Portland-cement-based grout, 353
Portland cement mortars, 352
POS terminals, see Point-of-sale terminals
Postframed edge, of countertops, 551
Post-occupancy evaluations (POE), 966–969
Post-tensioned concrete, 73, 74
Post-tensioned slab-on-grades, 37, 38
Post-Tensioning Institute (PTI), 38
Potable water distribution system:

design considerations for, 400
water pressure in, 401

Powder coatings, 780
Powdered paints, 780
Powers (mathematical data), 1034
Power-assisted doors, 285
Power conditioning unit (PCU), 455
PPE (personal protection equipment), 665
PR (pressure rating), 402
Prayer areas, for mosques, 510
Prayer halls, in mosques, 510
Preaction sprinkler systems, 458
Precast concrete:

basement walls, 45
colors of, 130
decks, 92, 93
finishes for, 130
framing, 74–75
HAM and, 130
retaining walls, 696–697
unit pavers, 713

walls, 45, 130–133, 696–697
Precious metal interceptors, in sanitary waste systems, 414
Precision, 958
Precompressed foam, 162, 163
Pre-engineered structures, 591–594
Prefinished panel products, 825
Preheat coil (PHC), 422
Prehung doors, 285
Preliminary studies, for soils, 5
Premium grade doors, 296
Preschool design, 575
Prescriptive request for proposals, 5
Preservatives, for wood treatment, 802
Preservative-treated wood, 803

fastening of, 803
finishing of, 803

Preservative treatment, 97
Press brake forming, 939
Pressed steel (hollow metal) frames, 305
Pressure-assisted flush tanks, 392
Pressure-boosting systems, 406–407

booster pumps for, 407
elevated water tanks, 407
hydropneumatic tank system, 407
pumps for, 406–407

Pressure-equalized (PE) rainscreen walls, 64, 128, 185, 214
Pressure grouting, 44
Pressure plate glazing, 206
Pressure rating (PR), 402
Pressure-reducing valve (PRV), 401
Pressure-treated wood, 802
Pressworking, 939
Prestressed concrete framings, 73, 74
Presumed asbestos-containing material (PACM), 665
Primary chilled water pumping, 436
Primary voltage, 462
Primers, 162, 350, 351
Principles of Universal Design, 874
Privacy latches, 291
Private areas, in schools, 575
PRM (protected membrane roofing), 238
Procedural spaces, equipment for, 523–524
Progressive collapse, 1017
Project descriptions (UniFormat™), 1008
Projected fireplaces, 320
Projection equipment, 523
Projection screens, 523
Project manuals:

MasterFormat™, 1009–1010
SectionFormat™, 1010
UniFormat™, 1008

Projectors, 523, 620
Proofers (retarders), 530
Proposal for geotechnical investigation, request for, 5
Proscenium curtains, 515
Protected membrane roofing (PRM), 238
Protection board, 53, 240
Protective coatings, 751

Proximity cards, 483, 659
PRV (pressure-reducing valve), 401
PTI (Post-Tensioning Institute), 38
Public address (PA) system, 657
Public aquariums, 642
Public areas, 925
Public art, 1018
Pulpits, 509
Pumps:

for elevated swimming pools, 641
for in-ground swimming pools, 642
for pools, 640
for pressure-boosting systems, 406–407
for sanitary waste systems, 414–415

Punching, 939
PVC, see Polyvinyl-chloride
PVC-coated polyester, 606
PVC films, 781
PVF films, 781
PV (photovoltaic) glass, 188
Pyramids, rigid-frame, 607
Pythagorean theorem, 1034

Q

Qibla, 510, 511
Quarry tiles, 351
Quartz, 749

R

Rabbet, 290
Raceway decking assembly, 561
Raceways, 468–469
Racks, for fire-suppression, 458–460
Rack ovens, in commercial food service, 530
Radial folded plate, 607
Radians, 1034
Radiant barriers, 64, 861
Radiant heat, from stoves, 330
Radiant (convection) heaters, 330
Radiant heating systems, 432–433
Radiant panel duct systems, 444
Radiation:

full-spectrum, 855
infrared, 658

Radio Frequency Interference, 794
solar, 838, 989

Radiation protection systems, 628–634
lead X-ray shielding, 628–630
nuclear radiation shielding, 633–634
RFI shielding, 630–633

Radiation threat detection (RTD), 638
Radiative cooling, 865
Radio Frequency Interference (RFI) radiation, 794
Radio-frequency-interference (RFI) shielding, 630–633
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Radiographic rooms, 523
Radon, 46, 859
Rafael Vinoly Architects, 934
Raft foundations, 28
Rails:

in general, 261
for interior doors, 289

Railings, interior, 282
Rainforest Action Network, 871–872
Rainscreen panels, 143–144

finishes for, 143–144
HAM and, 144
sizes of, 143

Rainwater, 838
Rain water drainage, 415–418

facility storm drains, 415–416
harvesting systems for, 416–418

Rain water harvesting systems, 416–418
code issues for, 418
design for, 418
disinfection for, 418
filtering for, 417–418
safety issues for, 418
treatment for, 417
water quality and, 416

Raised access floor system, 473
Raised platforms, 508
Ramps:

for accessibility, 904–906
for pedestrian walks, 688

Rams (hammers), 27
Random matching, 826
Ranges:

in commercial food service, 529
in residential kitchens, 536–537

Rapid-prototyping tools, 941, 942
Rapid root taper, 707
RCRA (Resource Conservation Recovery Act), 666
Reactive waterproofing, 52
Rebecca Ingram Architect, 882
Recessed floor mats, 556
Recompression chambers, 616
Recording instrumentation, 650–652

bonded strain gauge, 650–651
embedded strain gauge, 651
fiber-optic sensors, 651
for global building behavior, 650
global positioning system, 650
inclinometers, 651
for local building behavior, 650
LVDT gauge, 651
for seismic activity, 651–652
string potentiometer, 651
wind accelerometers, 650
wind anemometers, 650

Recycle buildings, 867
Recycled concrete, 749
Recycling:

demolition and, 665

design for, 844
of linear metal ceilings, 371
sustainable design and, 665

Reduced-pressure zone (RPZ), 399
Redundant UPS, 487
Reed, Henry Hope, 1020
Reentrant corners, 13
Rees, William, 868
References symbols, 1015
Reference study, 973
Reflectance, of window treatments, 553
Reflection, law of, 1035
Reflectivity, 856
Refraction, law of, 1035
Refrigeration, 434–438

compressors, 438
condensers, 438
cooling towers, 436–437
dry coolers, 438
evaporative condensers, 437–438
heat transfer and, 434–434
water chillers, 435–436

Refrigerators:
in laboratories, 521
in residential kitchens, 537–538

Regeneration, of ecosystems, 842–843
Regional design, 870
Registers, 444
Rehabilitation, tubs and pools for, 645
Rehabilitation Act, 895, 896
Reheat coil (RHC), 422
Reinforced CMU retaining walls, 696
Reinforcement:

concrete, 742–746
of foundations, 33–34
of grade beams, 22
masonry, 755–758
of slab-on-grades, 35

Relief valve discharge, 409
Remodeling, demolition for, 662–674
Rendell, Jane, 958
Renewable energy, 836
Renovations, waste management for, 844–845
Request for proposal (RFP), 5
Request to exit device (REX), 659
Requirements for Residential Concrete Construction and

Commentary, 19
Research, 958
Research aquatic facilities, 642
Residential buildings, 854
Residential electric wiring, 464–466
Residential elevators, 377, 382–384

dimensions of, 383
elevator cars for, 383
guide rails for, 383
hoistway enclosures for, 383
load capacity of, 383
plans for, 384
power supply for, 383

types of, 382, 384
Residential equipment, 534–539

in kitchens, 534–538
in laundry rooms, 538–539

Residential kitchen(s), see Kitchens
Residential prehung doors, 213
Residual thaw zone, 9
Residual water pressure, 400
Residuum, 4
Resilient flooring, 358–359, 362–363

base for, 362–363
cork, 362
linoleum, 362
materials for, 362
rubber, 362
sheet vinyl, 362
sizes for, 362
vinyl flooring, 362
vinyl tile, 362
wall base for, 362

Resin panels, 143
Resistance insulation, 861
Resonating frequency (RF) circuits, 483
Resource conservation, 849–851
Resource Conservation Recovery Act (RCRA), 666
Restaurants, See Bar(s)

banquettes, 558, 559
booths, 558
counters, 558
dining and bar area of, 557–558
fixed multiple seating in, 557–558
movable multiple seating in, 574–575
seating in, 557–558, 574–575
stools, 558
waitstaff stations, 558

Retail equipment, 504–506
kiosks, 505
self-service checkout equipment, 505
shopping carts, 506
traditional checkout equipment, 504

Retaining walls, 693–701
cast-in-place concrete, 694–695
freestanding garden walls, 697–701
precast concrete, 696–697
reinforced CMU, 696

Retarders (proofers), 530
Retention basins, 716
Return (of draperies), 554
Reuse:

design for, 844
of forms, 736

Reveal overlay construction, 548
Reverse trap flushing, 391
Reversible locks, 290
Revolving doors, 215–220

considerations for, 215–216
design considerations for, 216–217
types of, 215–216

REX (request to exit device), 659
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RF (resonating frequency) circuits, 483
RFI (Radio Frequency Interference) radiation, 794
RFI (radio-frequency-interference) shielding, 630–633
RFP (request for proposal), 5
RHC (reheat coil), 422
Ribbon windows, 184
Richardson, Barry, 969
Rigging systems, stage, 515
Rigid-frame barrels, 607
Rigid-frame gables, 607
Rigid-frame pyramids, 607
Rigid plastics, 749
Risers:

in BAS, 656
of stairs, 333–334

Roberts, John, 983
Robinson, Julia, 972
Roller shades, 554
Romano, Giulio, 1020
Romex (NM, nonmetallic sheathed) cables, 469
Roof construction, 99–123

awnings and canopies, 118–121
bracing, 110
cold-formed steel framing, 106–107
framing, 99–110
glass-laminated, 113–114
long-span, 104
roof decking, 115–116
roof sheathing and panels, 116–117
shop-fabricated wood trusses, 110–111
space frames, 105
split-ring wood trusses, 111–113
tensile structures, 104
ventilation, 122–123

Roof coverings, 227–262
Roof decking, 115–116

fire-resistance ratings for, 115
installation and design of, 115
low slope roofing, 225
metal, 115
steep slope roofing, 224
timber frame, 116

Roofing, 224–267
batten seam, 244–245
cable-supported, 605
clay tiles for, 229
collector arrays and, 456
coverings, 227–262
design considerations for, 224
detailing, 248–250
equipment supports for, 261
flashings, 250–258
horizontal waterproofing, 240–247
for log structures, 611
low slope, 224–226
metal roofing, 243–247
openings, 262–267
parapet expansion joints and, 259–261

plywood sheathing for, 817–819
skylights, 262–267
skylights in, 856, 866
steep slope, 224
of swimming pool enclosures, 596
tile, 229
tiles for, 232, 233
with weather barriers, 229
windows on, 856, 866

Roof sheathing, 116–117
Rooftop plantings, 710
Roof washers, 416
Root zone, 707
Rose (door hardware), 290
Rotary casting, 940
Route accessibility, 900–902, 925
Route and return, 158
Routing, 938
Row-to-row spacing (seating), 513
RPZ (reduced-pressure zone), 399
RTD (radiation threat detection), 638
Rubber flooring, 362
Rubble, 772
Rumford fireplaces, 325–326

as clean-burning, 325
design of, 326

Runners, pools for, 645
Running matching, 826
Runoff, stormwater, 838
Runoff control systems, 715–720

natural wetland systems, 716
on-site measures, 716
stormwater wetlands, 717–720

Rustication, 1029
R-value, 553

S

Safes, 500
Safe Drinking Water Act, 418
Safety, See Security

during demolition, 663
in grandstands and bleachers, 600–601
of playgrounds, 692
with rain water harvesting systems, 418
skylights, 263

Safety, in theater and stage, 513
SAFP (spray-applied fireproofing), 68
Sagging (slumping) techniques, 941
Salat, 510
Salat al-Juma’, 510
Salem, Osama, 833
Salvage, 662
Sand (soils), 4, 18
Sand casting, 940
Sand cushion terrazzo floors, 355
Sanded panels, 813, 814

Sand interceptors, 414
Sandstone, 773–774
San Francisco League of Conservation Voters (SFLCV), 852
Sanitary (drainage-type) fittings, 402
Sanitary Sewage Pumps, 414
Sanitary waste systems, 410–415

acid neutralizers in, 414
fixtures trap for, 412
floor drains for, 413
grease interceptors in, 413–414
hair interceptors in, 414
oil interceptors in, 414
precious metal interceptors in, 414
pump systems for, 414–415
sand interceptors in, 414
sizing drainage for, 412
vent piping for, 413
waste lines for, 412

Sash (window), 184
Sauna(s), 622–624

construction of, 623–624
design of, 622–623
flooring in, 624
seating in, 624

Sauna heaters, 623–624
Saws, 938
Sawtooth clerestories, 866
SBS, see Sick building syndrome
SC (shading coefficient), 553
Schall residence, 879–880
Scholarship, 960
School(s), 854

art room, 579
chairs, 579
children’s furnishings in, 575
classroom design, 577–578
desks, 579
early childhood classrooms, 575
elementary classrooms, 576
first grade classrooms, 576
furniture for, 575–581
high school classrooms, 577
junior high school classrooms, 576
kindergarten classrooms, 575–576
learning spaces, 577
middle school classrooms, 576
open plan units, 580
preschool design, 575
private areas in, 575
staff work area in, 575
storage space, 579
tables, 579

School furniture, movable, 575–581
Scientific notation, 1034
SCM (supplementary cementitious materials), 747, 748
Scoping, 895
Scott, Geoffrey, 1022
Scratch coat, 343
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Screens, interior, 282
Scully, Vincent, 1020
Scuppers, 252, 253
SDFs (security distribution frames), 656
SDI, see Steel Door Institute
SDR (standard dimensional ratio), 401
Sealants:

acrylic, 162
butyl, 162
for EIFS, 162
for glass, 189
glazing, 189
for joints, 162
latex, 162
replacement and repair of, 162

Sealant, Waterproofing, and Restoration Institute (SWRI), 54
Sealers, 285, 351
Seams, for sheet vinyl, 362
Seasonal energy efficiency rating (SEER), 434
Seasonal rhythms, 842
Seating:

bleachers, 600–601
in churches, 508
design for, 513, 600–601
grandstands, 600–601
in saunas, 624
in schools, 579
stadium, 600

Secant-drilled shafts, 41
Secant walls, 41
Secondary chilled water pumping, 436
Secondary unit substation, 462
Secondary voltage, 462
Sectional doors, 221–223
SectionFormat™, 1010
Security, 1016–1019

balancing, 1016
codes and standards for, 1018
continuing education about, 1019
CPTED, 1018
glass and, 188
historical lessons in, 1016
liability issues with, 1018
New York City Building Code, 1018
openness and, 1016
planning for, 1016, 1019
with public art, 1018
skylights, 263
standard of care, 1018
threat assessment, 1016–1017
transparent, 1017
U.S. NIST, 1019
vulnerability analysis, 1016–1017

Security distribution frames (SDFs), 656
Security equipment, 500

for detection, 500
electronic article surveillance devices, 500
metal detectors, 500

safes, 500
x-ray scanning equipment, 500

Security systems, 482–483, 634–640, 656
ballistics-resistant construction, 638–640
buried-cable detection assemblies, 640
exterior security, 634–637
external long-range motion detectors, 640
long-range motion detectors, 640
motion detectors, 640
pedestrian fencing, 634–635
site security barriers, 635–637
thermal imaging cameras, 639
threat identification and monitoring, 638–639
vehicular deterrent, 635

SEER (seasonal energy efficiency rating), 434
Seismic base isolation, 30–31
Seismic design, 12–17

with acoustical tile ceilings, 369
building configuration, 15–16
of ceiling suspension systems, 368
codes for, 12–13, 652
foundation issues of, 12–17
for high-seismic loads, 16–17
issues in, 5
judgment on, 12
recording instrumentation for, 651–652
for resisting seismic forces, 13
seismic instrumentation program for, 652
site design for, 14–15

Seismic forces, 13, 170–171
Seismic instrumentation program, 652
Selective laser sintering (SLS), 942–943
Self-adhered (peal-and-stick) membranes, 174, 224, 227
Self-closing (fire-related openings), 304
Self-edge nosing, 551
Self-flashing skylights, 262
Self-service checkout equipment, 505
Self-stick adhesive installation, 365
Sensors, 450, 482
Sensor security systems, 482
Sensor systems, perimeter, 482
Serlio, Sebastiano, 1020
Services, 375–498

case studies, 491–498
conveying, 376–390
electrical, 462–490
fire protection, 456–461
HVAC, 419–456
Lester B Pearson International Airport (Toronto, Ontario),

491–494
plumbing, 391–418
University of Texas School of Nursing and Student Community

Center (Houston, Texas), 495–498
Service chase, 563
Service equipment, see Teller and service equipment
Services scope, 834–835
Settlement, 18–19

angular distortion, 18

differential, 18–19
foundations and, 18–19
soil types affecting, 18–19
special types of, 19

Severe Weathering (SW) bricks, 763
SFLCV (San Francisco League of Conservation Voters), 852
SGN (Smart Growth Network), 852
Shades, 554
Shading:

skylights, 263
for windows, 180

Shading coefficient (SC), 553
Shadowboxes, 206
Shadow construction, 993
Shaft walls, 279–280
Shakes, wood, 227–229
Shale, 749
Shallow foundations, 20–24

foundation walls for, 22–24
grade beams, 22

Shallow marsh system, 717
Shanks (of a handle), 290
Shear, in high-seismic load design, 16
Shearing, 939
Sheathing, 813–820

for exterior walls, 171–173
oriented-strand board, 820
plywood, 813–820
wood, 813–820

Sheathing lumber, 749
Sheet glass, 187
Sheet metal, 796
Sheet Metal and Air Conditioning Contractors National

Association (SMACNA), 250
Sheet metal fire doors, 306
Sheet metal joint covers, 163
Sheet piling, 40
Sheet vinyl flooring, 362
Sheet waterproofing, 52, 240–242

drainage, 240
insulation, 240
protection board, 240
substrate, 240
termination at drains, 241
treatment at joints for, 241
working slab, 241

Shell (building), 63–274
case studies, 268–274
climate affecting, 64–66
design considerations for, 64–67
energy affecting, 64
exterior climate affecting, 64–65
exterior enclosures, 124–223
497GW Renovation Project (New York, New York), 268–270
interior climate affecting, 65–66
roofing, 224–267
superstructure, 67–123
Ward Residence (Pacific Palisades, California), 271–274
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Shelters, office, 618–619
Shelving:

in libraries, 564
movable, 581–583

Shielding:
architectural, 630
effectiveness of, 630

Shields, 808–809
Shingles, wood, 227–229
Shock absorber (valve), 405
Shoe area, of mosque, 510
SHoP, 936
Shop-fabricated cabinets, 546–549

base, 550
details, 546
flush inset construction, 548
flush overlay construction, 547
hinges and catches for, 549
reveal overlay construction, 547

Shop-fabricated wood:
floor framings, 85–86
trusses, 110–111

Shopping carts, 506
Shored excavations, 40–42

in basements, 40–42
cofferdams, 41
secant walls, 41
sheet piles, 40
slurry diaphragm foundation walls, 41
timber shoring, 40
trenching, 42

Shoring, for demolition, 662–664
Showers, 310, 395

in bathrooms, residential, 920
dressing rooms and, 310
drying room, 310
group, 310
individual, 310
in locker rooms, 310
standards for, 920–921

Shrinkage, 37
Shrinkage-compensating concrete slab, 37
Shrub plantings, 705
Sick building syndrome (SBS), 850, 857
Side-slip patterns, 346
Sidewalls, 596
Siding, 148–150

mineral-fiber-reinforced cementitious, 148
plywood, 148
specialty, 814
wood fiber, 148

Signage:
accessibility of, 682
directional, 902
in parking lots, 682

Signaling systems, 481
Sijdah, 510
Silicon, in steel, 778

Silicone rubber grout, 162, 353
Sills, 285
Silt, 4
Simple beams, 1038–1039
Simplicity, 880–882
Single-acting interior doors, 287
Single-face fireplaces, 313
Single membrane, 590
Single-patient underwater treadmills, 645
Single-phase starters, manual, 462
Single system jet grouting, 33
Single-zone air distribution, 442
Sinks, 392–394

built-in, 393–394
in hyperbaric rooms, 617
in kitchens, residential, 923
well-hung, 392–393

Siphon jet flushing, 391
Sisal fibers, in carpet flooring, 364
Site arrival points, 901
Site cooling, 865
Site research, 974–980
Site security barriers, 635–637
Sitework, 675–731

civil/mechanical utilities, 711–722
electrical utilities, 722–723
improvements on, 677–710
Northern First Nation School, Manitoba, Canada (case study),

728–731
preparation for, 676–677
West Side Skate Park, Albuquerque, New Mexico (case study),

724–727
Sitting height, 551
Skidmore Ownings & Merrill International Ltd. (SOM), 492
Skimmers, 640
Skylights, 262–267

for daylighting, 860
framed, 262, 263
framed types of, 264–267
frameless, 264
framing, 263
glare control, 263
glazing, 263
in roof, 856, 866
security and safety, 263
self-flashing, 262
shading, 263

SLA (stereolithography apparatus), 942
Slabs, see Decks and decking
Slab-on-grades, 35–38

concrete mix, 35
joints in, 35–36
post-tensioned, 37
reinforcement of, 35
types of, 37–38
vapor retarders for, 35

Slab post-tensioned to offset shrinkage, 37
Slab-reinforced for shrinkage, 37

Slag-fiber boards, applied fireproofing for, 285
Slate, 773
Slate roofing, 230–232
Sleeves, piping, 405–406
Sliding storefront windows, 203
Slip matching, 826
Slip sheets, 224
Slope protection, 676–677
Slot welds, 784
Slow-cook ovens, in commercial food service, 530
SLS (selective laser sintering), 942–943
Slug cards, magnetic, 483
Slumping (sagging) techniques, 941
Slurry diaphragm foundation walls, 41
SMACNA (Sheet Metal and Air Conditioning Contractors National

Association), 250
Smartcards, 483, 659
Smart Growth Network (SGN), 852
Smith, Eleanor, 893
Smith, Thomas Gordon, 1020
SmithGroup, Inc., 59
Smoke barriers, 304
Smoke chambers:

in masonry fireplaces, 317, 318
of multi-faceted fireplaces, 320

Snooker, equipment for, 540–541
Snyder, James, 960
Soccer, equipment for, 544
Social science research, 965–971

building diagnostics (example), 969–971
data types, 969
final report for, 969
focus groups for, 969
historical research, 969
post-occupancy evaluations, 966–969
programming, 965–966
questioning in, 969

Soffits:
plywood sheathing for, 819–820
unvented, 183
vented, 183

Soffits, exterior, 183–184
Softball fields, 600
“Soft” paving materials, 678–679
Soil(s):

affecting settlement, 18–19
classifications, 5
clay, 4, 18
cohesionless, 4
cohesive, 4, 5
colluvial, 4
compaction and, 45
definitions, 4, 5
expansive, 8
healthy, 842
improvement of, 705
modifying, 708
overconsolidated, 5
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for planting, 705
structural, 679

Soil boring log, 6, 7
Soils explorations, 4–17

seismic design, 12–17
studies and reports for, 5–8

Soil mixing, 44
Soil nailing, 44
Soil preservation, 849
Soil pressure:

active, 50
at-rest, 50
on basement walls, 50–51
passive, 51
surcharge soil loading, 51

Soil stabilization, 44
in basement excavations, 44
ground freezing and, 44
pressure grouting, 44
soil mixing and, 44
soil nailing and, 44

Soil strength (bearing capacity), 18
Solar angles, 993, 997
Solar collector surfaces, 864
Solar constant, 992
Solar domestic hot water systems, 453
Solar energy, 452, 836
Solar energy utilization systems, 453–455

cooling systems, 454
heating systems, 453–454
photovoltaic systems, 455

Solar flows, 836–838
climatic regions, 837
efficiency of, 836
energy conservation design, 836
energy externalities, 836
heating degree days, 838
photovoltaic collectors of, 836
pollution, 836
renewable energy, 836
solar heating potential, 837
solar radiation, 838
undisturbed ground temperature, 838
utility costs, 836

Solar gain, 191–193
Solar heating potential, 837
Solar irradiation, 1000–1002
Solariums, 596

finish for, 596
glaze and glazing for, 596
infill panels for, 596
straight-eave, 596

Solar path diagrams, 997–999
Solar position, 999
Solar radiation, 838, 989
Solar radiation and building orientation, see Building orientation,

solar radiation and
Solar Radiation Data Manual for Buildings, 452

Solar-surface angles, 999
Solar swimming pool heating systems, 454
Solar thermal collectors, 452–453
Solar time, 996–997
Soldered joints, 403
Soldering, 780, 941–942
Solid-core doors, 287
Solid free-form fabrication, 942
Solid-fuel heaters, 330
Solid laminated wood countertops, 551
Solid phenolic resin panels, 143
Solid state units, 462
Solid-surface backsplash, 552
Solid-surface countertop edge, 552
Solid waste handling equipment, 526–527
Solid wood flooring, 356
Solidworks software, 936–937
Solvent cement joints, 403
SOM (Skidmore Ownings & Merrill International Ltd.), 492
SOMAT Engineering, Inc., 59
Sound absorption and isolation, 367
Sound and vibration control, 627–628
Sound-conditioned (isolated) rooms, 612–613
Sound control, with glass, 188
Sound-insulating cores, 288
Sound isolation, 627–628
Sound Transmission Class (STC), 288
Source subsystems, 421
South glazing, 866
South walls, 863
Spas, equipment for, 503, 504
Space detectors, 482
Space frame domes, 604
Space frames, 105
Spandel beams, 737
Spandrel glass, 188, 206
Speakers, 519
Special construction, 589–662

air-supported structures, 590–591
animal shelters, 648–650
aquariums, 642–643
aquatic facilities, 640–645
athletic rooms, 611–612
building automation systems, 652–661
cable-supported structures, 605–606
clean rooms, 613–614
cold storage rooms, 614–616
dome structures, 601–605
elevated swimming pools, 640–641
fabricated rooms, 622
fabric structures, 606–608
glazed structures, 594–597
grandstands and bleachers, 600–601
hyperbaric rooms, 616–617
ice rinks, 646–648
in-ground swimming pools, 641–642
insulated rooms, 618
integrated construction, 611–613

isolated rooms, 612–613
kennels, 648–650
log structures, 608–611
observatories, 601–602
office shelters, 618–619
paint booths, 625–626
planetariums, 619–621
pools, 640–645
portable and mobile buildings, 597–599
pre-engineered structures, 591–594
radiation protection systems, 628–634
recording instrumentation, 650–652
saunas, 622–624
security systems, 634–640
sound and vibration control, 627–628
sound-conditioned rooms, 612–613
steam baths, 622, 624
swimming pools, 640–642, 645
tubs, 643–645
vaults, 624–625

Special foundations, 24
Specialty siding, 814
Special-use panels, 368
Special-use permits, 851
Speed, 1034–1035
Speed of light, 1035
SPFs (sprayed polyurethane foams), 175
Spindles (of a handle), 290
Spinning process (metals), 779, 939
Spiral stairs, 340
Split-coupling joints, 403
Split-ring wood trusses, 111–113
Sports:

safety areas for, 600
wood flooring for, 358–359

Spot coolers, 444
Spray-applied fireproofing (SAFP), 68
Sprayed insulation, 122
Sprayed polyurethane foams (SPFs), 175
Spraying, 780
Spray rack testing, 970, 971
Sprinkler systems, 457–458

antifreeze, 458
components for, 457
heads of, 702
hydraulic, 457
types of, 458

Square edge, for acoustical panel ceilings, 367
SSG, see Structural silicone glazing
S-shaped tiles, 229
S steel shape, 787, 788
Stabilization, of soils, 44
Stabilizers, for vinyl flooring, 362
Stable annual wetting/drying cycle, 962
Stack back, 554
Stadium seating, 600
Staff work area, in schools, 575
Stage curtains, 515
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Stage equipment, see Theater and stage equipment
Stage rigging systems, 515
Staggered clip mounting, 158
Stains, on interior walls, 350
Stainless steel, 778
Stainless steel countertops, 553
Stairs, 333–343

alternative types of, 340–342
circular, 340
concrete, 335–336
construction of, 335–342
design considerations for, 333–334
finishes for, 342
handrails for, 342
metal, 336–338
nosings of, 333–334
risers of, 333–334
spiral, 340
treads of, 333–334
winding, 340
wood, 339–340

“Stair-step” technique, 365
Stamping, 779, 939
Stand-alone (off-grid) systems, 455
Standard dimensional ratio (SDR), 401
Standard duty doors, 300
Standard foundations, 19–20
Standard penetration test values (blow counts, N-values), 7
Standard Proctor, 45
Standing height, 551
Standing seam roofing, 243
Standoff, 1017
Standpipes, 458–460
Static analysis (base shear, equivalent lateral force), 13
Static loads, 1038–1041

for cantilever beams, 1040–1041
for fixed beams, 1039–1040
for overhangs, 1040–1041
for simple beams, 1038–1039
testing for, 28

Static water pressure, 400
STC (Sound Transmission Class), 288
Steam baths, 622, 624
Steel:

additives for, 778
austenitic, 797
cold-rolled, 798
concrete reinforcing, 742
corrosion-resistant, 798
wrought, 778

Steel bathtubs, enameled, 394
Steel channels, 788
Steel Door Institute (SDI), 213, 214, 298
Steel doors, 298, 299

grades and models of, 299
types of, 298

Steel floor framing, 76–79
for adaptability, 78
AESS, 77

for ceilings, 78
cold-formed steel, 79
fabricated fireproofed steel columns, 76
for fireproofing, 78
steel-joist floor framing, 78
for vibrations, 78

Steel-joist floor framing, 78
Steel portable buildings, 598–599
Steel sheets metal, 797
Steel ties, 789
Steep slope roof coverings, 227–233

built-up bituminous roofing, 234–237
coated foam roofing, 238
composite roofing tiles, 232–233
EPDM roofing, 237
fluid-applied roofing, 238
hot fluid-applied roofing, 238
metal roofing tiles, 233
PRM roofing, 238
PVC roofing, 237
slate roofing, 230–232
tile roofing, 229–230
TPO roofing, 238
vegetated, 239–240
wood shingles and shakes, 227–229

Steep slope roofing, 224
decking, 224
flashing, 224

Step nose, 687
Stereolithography apparatus (SLA), 942
Stick systems, 206
.sti file format, 942
Stiles, for interior doors, 289
“Stink board” (expanded glass, cellular glass), 53
Stone:

finishes for, 774
granite, 772
limestone, 772
marble, 772–773
masonry patterns, 774–776
properties of, 772
sandstone, 773–774
slate, 773
on steel framing, 153
types of, 772–774
uses of, 772
veneers, 774–776

Stone assemblies, 772–776
Stone countertops, 553
Stone facing finishing, 346–349

grouting, 348
joint sizes for, 348
lippage of, 348
marble patterns for, 346
mechanical anchoring system for, 348
mortar beds for, 348
panel dimensions for, 346
thinset installations for, 348
tiles for, 346, 348

types of, 346
veneer cutting for, 346
veneer patterns, 346
for wall, 346–349
wire-tie anchoring system for, 346, 347

Stone finishes, 359
Stone flooring, 359–362

dimension stone for, 359
paver installation for, 359
stone finishes for, 359
tile installation for, 359

Stone panels, 150–151
Stone spandrel at foundation, 152–155

cast stone veneer, 155
composite assemblies, 153
fabricated stone panels, 152
HAM and, 153
stone and steel assemblies, 153
stone on steel frame, 153
synthetic stone veneer, 155

Stone tiles:
dimensions of, 346
installation of, 348

Stools, in restaurants and bars, 558
Stops (of a lock), 290
Storage ponds, 716
Storage space, in schools, 579
Storage-type water heaters, 408, 409
Storefront windows, 202–205

sliding, 203
systems for, 204–205

Storm drainage systems, 712–713
design considerations for, 712–713
facility, 415–416
grates for, 714–715

Storm drains, 415–416
Stormwater runoff, 838
Stormwater wetlands, 717–720
Story drift, 13
Stoves:

aesthetics of, 330
burning technologies of, 330
catalytic appliances, 331
chimneys for, 331
clearance for, 332
configurations for, 330
convection heat from, 330
conventional venting, 332
decorative gas appliances, 332
direct venting, 332–333
drafts for, 331
installation of, 331–332
manufactured, 330
noncatalytic appliances, 330
pellet appliances, 330–331
radiant heat from, 330
solid-fuel heaters, 330

Straight base, 362
Straight-eave solarium, 596
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Strain gauges, 650–651
Strategic advisors, 834
Street pressure systems, 400
Strengthened glass, 187
Stressed skin panels, 145
Stressing tendons, 742
Stress (echo) treatment rooms, 523
Stretch forming, 939
Stretch-in installation, of carpet flooring, 365
Strikes, 290, 660
String potentiometer, 651
Structural calculations, see Static loads
Structural chemical grouting, 33
Structural facing tile, 768
Structural foam core panels, 145
Structural framing, 785–789

C steel shape, 786
HP steel shape, 786
L steel shape, 786
M steel shape, 786
S steel shape, 787, 788
steel channels, 788
steel ties, 789
W steel shape, 785, 787, 788

Structurally reinforced slabs, 37
Structural panels, 145–146
Structural silicone glazing (SSG), 206, 264
“Structural soil,” 679
Structural steel framing, 76
Structural welding, 782–783
Structure-borne sound isolation, 627–628
Stucco, 146–147
Stucco Portland cement, 343
Study by design, 972
Subcasings, 285
Subdrainage, 39–40, 679
Subflooring, with plywood sheathing, 818–819
Subjective data, 969
Substations, 462
Substructure, 3–62

215 Fremont Street (San Francisco, California), 55–58
basement construction, 40–54
case studies, 55–62
foundations, 18–39
soils and soils explorations, 4–17
Visteon Village (Van Buren Township, Michigan), 59–62

Subsurface drainage systems, 711–712
Subsurface studies, 5
Sulfur, in steel, 778
Sulfuric anodizing, 781
Sunshading, 860
Superposition, 1027
Superstructure, 67–123

design considerations for, 67–68
floor construction, 68–99
roof construction, 99–123

Supervisory controllers, 450
Supplementary cementitious materials (SCM), 747, 748
Surcharged foundation, 28

Surcharge soil loading, 51
Surface drainage, 38
Surface-mounted raceways, 468–469
Surgical suites, 523
Surveillance systems, 657–658
Suspension systems:

for acoustical panel ceilings, 368
for acoustical tile ceilings, 368
for linear metal ceilings, 371

Sustainable design, 831–872
of buildings, 854–868
characteristics of, 833
community design, 834, 851–853
demolition, 662, 664, 665
ecological design, 832
ecological literacy, 835
economy-ecology equity and, 832
of ecosystems, 842–843
flows in nature, 836–842
of fountains, 691
integrated design, 835
materials, healthy, 843–851
measure of, 870
metrics of, 868–872
opportunities, 834–835
principles of, 832
process for, 832–833
recycling and, 665
services scope, 834–835
strategic advisors, 834

Sustainable forestry, 843
“Swamp coolers,” 595
SW (Severe Weathering) bricks, 763
Swimmers, pools for, 645
Swimming pool(s), 596–597, 640–642

elevated, 640–641
in-ground, 641–642
pumps for, 641, 642
safety areas for, 600
solar heating systems for, 454
for sports, 600
water treatment for, 642

Swimming pool enclosures, 596–597
HVAC moisture control for, 597
roof of, 596
sidewall for, 596
structure of, 596

Swinging openings, 306
Switches, 463, 467

air proving, 626
disconnect, 463
light, 925
limit, 626

Switchboards, 462
Switching, multilevel, 450–451
SWRI (Sealant, Waterproofing, and Restoration Institute), 54
Symbolic elements, in mosques, 510
Synagogues, equipment for, 509–510
Synthetic stone veneer, 155

Systems furniture:
access flooring for, 561
electrical systems and, 560
flexibility with, 560
for freestanding systems, 560
panels, 560
for panel-supported systems, 560
raceway decking assembly for, 561
undercarpet electrical power cables for, 561
wall connections for, 560
wire and cable connections to, 561
workstations, 560

System operations, 654
Systems thinking (sustainable design), 833

T

Taber ice, see Ice lens
Tables, in schools, 579
Table tennis, equipment for, 545
Tactile signs, 912
Take One, LLC, 268
Tampers, 45
Task lighting, 475, 860
Task method, 477
TCLP (toxicity characteristic leaching procedure), 666
TDP (terminal development project), 492
Technical analysis, 969
Technical research, 961–964

building systems research, 962
for foundation building (example), 962–964

TEF (Total Ecological Footprint), 868
Teflon- (fluorocarbon-) coated glass fiber fabric, 606
Tegular edging, 367
Telecommunications systems, 483–485
Teleconferencing, 516
Telephones, volume-control, 912
Telescoping bleachers, 600, 601
Television systems, 483–484
Teller and service equipment, 500–502

automated teller machines, 502
transaction equipment, 500–502

Temperature gauges, for fountains, 690
Tempered glass, 187
Tempered (kind FT) glass, 187
Temple of Apollo, 1020
Tensile structures, 607–608
Terminal development project (TDP), 492
Terminal heat transfer units, 446–447
Terminal reheat:

air distribution, 443
constant-volume single-duct with, 439

Terrazzo floor finishes, 355
aggregate in, 355
bases for, 356
monolithic, 355
sand cushion, 355

Terrorist acts, 1016
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Textile wall coverings, 350
Text symbols, 1015
Text telephones (TTYs), 912
Thaw zone, residual, 9
Theater and stage equipment, 512–516

performance theaters, 512
portable, 515
safety, 513
seating area design, 513
stage curtains, 515
stage rigging systems, 515

Therapy tubs and pools, 643–645
hydrotherapy baths, 644
for rehabilitation, 645
single-patient underwater treadmills, 645

Thermal collectors, solar, 452–453
Thermal conductivity, 1003–1005
Thermal control, 451–452
Thermal detectors, 482
Thermal expansion, 1035
Thermal (flamed) finishes, 359
Thermal forces, 995
Thermal imaging cameras, 639, 658
Thermal insulation:

in basement walls, 53
for energy conservation, 860

Thermal mass, 989
Thermal performance:

of windows, 185
of window treatments, 553

Thermal (transitional) sailing season, 11
Thermal storage, 863, 866

materials for, 864
underground, 863

Thermal system insulation (TSI), 665
Thermal transmission, 1003–1005
Thermoforming, 940
Thermoplastic coatings, 780
Thermoplastic pipes, 401
Thermoplastic-polyolefin (TPO) roofing, 238
Thermoplastic rubber, 362
Thermoset pipes, 401
Thermoset rubber, 362
Thermosetting paints, 780
Thermostats, 925
Thickset installation, of tile flooring, 352
Thin brick veneers (adhered veneers), 140–141
Thinset installation:

for stone facing finishing, 348
of tile flooring, 352

THMs (trihalomethanes), 418
Threaded joints, 403
Threat assessments, 1016–1017
Threat identification and monitoring, 638–639
3-D modeling, 936
Three-coat plaster, 343
Three-point locks, 290
Three-port valves, 640
Throats, of masonry fireplaces, 317

Through-hull penetrators, 617
Through-wall flashing, 144, 175
Tieback (ground) anchors, 43
Tile(s):

for acoustical tile ceilings, 368
barrel, 229
case, 368
composition of, 351
conductive, 351
decorative thin-wall, 351
glaze of, 351
low slope roofing, 230
molded, 368
nodular, 368
paver, 351
quarry, 351
S-shaped, 229
for stone facing finishing, 346, 348
for stone flooring, 359
structural facing tile, 768
thin-wall, 351
types of, 351–352
water-felted, 368

Tile ceilings, acoustical, see acoustical tile ceilings
Tile flooring, 351–355

adhesives for, 353
with carpet, 364
grouting, 353–354
installation of, 352
mortars and, 352–353
movement joints for, 354

Tile roofing, 229–230
with flashing, 230
in high-wind areas, 230
installation of, 229–230
profiles of, 229
with weather barriers, 229

Till, 4
Tilting braising pan (tilting skillet, tilting frying pan), 529
Tiltmeters (inclinometers), 651
Tilt-up concrete, 737

design of, 129
finish for, 129
HAM and, 129

Tilt-up concrete walls, 128
Timber:

glued-laminated, 603
shoring, 40

Timber frame roof decking, 116
Time, 842

diurnal rhythms, 842
seasonal rhythms, 842
solar, 996–997

Tin-clad fire doors, 306
Tinted glass, 187, 188
Titanium, in steel, 778
Toilet(s), 391–394, 919–920

accessibility of, 901, 914–921
in bathrooms, residential, 920

built-in, 393–394
compartments for, 915
flushing action for, 391
flushing mechanisms for, 392
in hyperbaric rooms, 617
room layouts for, 914–915
standards for, 919–920
well-hung, 392–393

Toilet and bath fittings, 306–309
accessibility of, 307, 915–917
accessories, 308–309
commercial accessories, 308
compartment and cubicles, 306–308
fire-test response characteristics for, 307
hotel accessories, 308
residential accessories, 308

Tolerance for error, 882
Tongue-and-groove clip mounting, 158
Topcoats, applied fireproofing for, 285
Topographical ordering, 969
Torch-applied membranes, 174
TOSCA (EPA Disposal Regulations and Toxic Substances Control

Act), 666
Total Ecological Footprint (TEF), 868
Total internal reflection, 1035
Touch-sanded panels, 813
Town planning, 851
Toxicity characteristic leaching procedure (TCLP), 666
TPIA, see Toronto Lester B. Pearson International Airport,

Toronto, Ontario, Canada
TPO (thermoplastic-polyolefin) roofing, 238
Trade jurisdictions (MasterFormat™), 1009
Traditional checkout equipment, 504
Traditional fireplaces, 313
Traditional town planning, 851
Traffic:

on carpet flooring, 365
pedestrian, 684

Transaction equipment, see Bank transaction equipment
Transfer box, 629
Transformer kVA, 462
Transgenerational design, 889
Transgenerational House (Placitas, New Mexico), 889–893
Transitional (thermal) sailing season, 11
Transit-oriented development, 851
Translucent fiberglass panels, 596
Transparent security, 1017
Transportation:

fare collection equipment and, 912
intermodal, 494
to TPIA, 494

Transport gas, 419
Trash chutes, 390
T-ratings, 285
Treadmills, single-patient underwater, 645
Treads, of stairs, 333–334
Treated wood basement walls, 48–49
Treatment rooms, equipment for, 522–523
Tree(s), 703–710, 849
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Tree plantings, 704–705
construction around, 705–707
in urban areas, 707–708

Tree rooting, urban, 679
Trenching, 42
Trigonometry functions, 1034
Trihalomethanes (THMs), 418
Triple system jet grouting, 33
Tripyramid, 944
Tri-service plotting guidelines, 1012
True north, 994
Trunk flares, 707
Trunk growth, 707
Trusses:

shop-fabricated wood, 110–111
split-ring wood, 111–113

Trygliphs, 1020
TSI (thermal system insulation), 665
TTYs (text telephones), 912
Tub, therapy, 643–645
Tubes, 474
Tubing, 790–793
Tufted carpets, 364
Tungstun, in steel, 778
Turf, porous, 678
Turning, 938
Twin-flue design, 319
Two-axis tools, 938
Two-coat plaster, 343
215 Fremont Street (San Francisco, California), 55–58

methodology for, 55
technical systems for, 56–57

Two-pipe, dual temperature system, 436
Typological research, 972

U

UFAS, see Uniform Federal Accessibility Standards
UIA (International Union of Architects), 843
UL, see Underwriters Laboratory
ULPA (ultralow penetration air) filters, 613
Ultralow penetration air (ULPA) filters, 613
Ultrasonic anemometers, 650
Ultrasonic motion detectors, 482
Ultraviolet (UV) light, 418
Undercarpet electrical power cables, 561
Underconsolidated soils, 5
Undercutting, 285
Under-deck clamps, 416
Underground thermal storage, 863
Underheated climates, 10
Underpinning, 31–33

elevation and, 32–33
of footing, 32
in foundations, 31–33
using needle beams, 32
of walls, 32

Underwater treadmills, 645
Underwriters Laboratory (UL):

on commercial food service, 528
on fireplaces, 328
on transaction equipment, 500
on wood and pellet stoves, 331–332

Unglazed tiles, 351
Unified Soil Classification System, 5
UniFormat™ (CSI/CSC), 1006–1008

application overview of, 1008
for cost information arrangements, 1008
for design-build applications, 1008
for drawings organization, 1008
for facilities management information, 1008
history of, 1007–1008
for preliminary project descriptions, 1008
for project manual arrangements, 1008
structure of, 1008

Uniform background lighting, 477
Uniform drawing system modules, 1012
Uniform Federal Accessibility Standards (UFAS), 895, 919
Uninterruptable power supply (UPS), 487–488
Unisex toilet/bathing rooms, 914–915
U.S. General Services Administration, see General Services

Administration
U.S. Geological Survey (USGS), 652
U.S. Green Building Council (USGBC), 652, 868, 869
U.S. National CAD Standards (NCS), 1011–1013
U.S. National Institute of Standards and Technology (NIST), 1019
United States Architectural and Transportation Barriers

Compliance Board, 682
Unitized systems, 206
Unit kitchens, 537
Unit locksets, 287
Unit masonry, 761–771

arches, 767
beams, 765–766
clay masonry units, 763–764
columns, 765–766
concrete masonry units, 764–765
glass unit masonry, 769–772
pilasters, 765–766
structural facing tile, 768

Unit paving, 684–686
with bricks, 684
heavy vehicular paving bricks, 684
for light-traffic, 684
paver selection, 684
for pedestrian traffic, 684
preparation for, 685–686

Unit power density (UPD), 475
Universal design, 873, 874–893

emergent principles of, 884–889
equitable use, 875–879
flexibility in use, 879–880
intuitive use, 880–882
low physical effort, 882
perceptible information, 882
principles of, 875–883

simplicity, 880–882
size and space for approach and use, 882–883
tolerance for error, 882

University of Texas School of Nursing and Student Community
Center (Houston, Texas), 495–498

methodology of, 495–496
technical systems, 496–497

Unsanded panels, 813
Unvented compact roof assemblies, 122
Unvented gas logs, 329
Unvented soffits, 183
UPD (unit power density), 475
Upflow systems, 444
Uplift, in high-seismic load design, 16
UPS (uninterruptable power supply), 487–488
Urban areas:

tree plantings in, 707–708
tree rooting in, 679

Urethane epoxies, 350
Urinals, 391–392

accessibility of, 915
flushing action for, 391
flushing mechanisms for, 392

Use:
equitable, 875–879
flexibility in, 879–880
intuitive, 880–882
size and space for, 882–883

USGBC, see U.S. Green Building Council
U-shaped kitchens, 535, 922–923, 925
Utility electrical boxes, 469
UV (ultraviolet) light, 418

V

Vacuum breakers, 399
Vacuum forming, 940
Van-accessible stalls, 682
Vanadium, in steel, 778
van der Voordt, Theo, 965, 966
van Duin, Leen, 973
van Ryzin, Lani, 959
van Wegen, Herman, 965, 966
Vapor barriers, 64

in computer room air-conditioning, 444
door installation and, 214
in windows, 185

Vapor control, 225
Vapor cooling, 865
Vapor-nonpermeable weather barrier membranes, 175
Vapor-permeable weather barrier membranes, 175
Vapor retarders, 35, 64, 175
Variable air volume (VAV) air distribution, 442
Variable outside air damper, 421, 422
Variable-volume single-duct, 440
Variable-volume single-duct air distribution systems, 440
Variation, 973
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Vaults, 500
burglary-resistant vaults, 625
for detection, 500
electronic article surveillance devices, 500
fire-resistant, 625
installation of, 624–625
metal detectors, 500
safes, 500
types of, 625
x-ray scanning equipment, 500

VAV (variable air volume) air distribution, 442
VCT (vinyl composition tile), 362
Vegetated roofing, 239–240
Vehicular deterrent, 635
Vehicular equipment, 524–525
Vein (across-the-bed) cut, 346
Vending equipment, 507–508
Veneer(s):

cutting, 346, 826
matching, 346
patterns for, 346
stone, 774–776
for stone facing finishing, 346
wood, 825–826

Veneer (plywood) core, 825
Venetian blinds, 452
Vent, masonry, 758
Vented compact roof assemblies, 122
Vented gas fireplaces, 329
Vented gas logs, 329, 332
Vented soffits, 183
Vent hoods, in residential kitchens, 536–537
Ventilation:

for aquariums, 643
body, 989
climate, 989
of crawlspaces, 98–99
for greenhouses, 595
heat recovery, 850, 861
in kennels, 649
natural, 840, 841
of roofs, 122–123

Ventilation air change, 841
Ventilative cooling, 865
Venting:

condensing furnaces, 431
conventional, 332
direct, 332–333
of gas-fired equipment, 430–431
from stoves, 332

Vent piping, 413
Vent stacks, 428–429
Verify in computer (VIC), 269
Verify in field (VIF), 269
Vertical laminar flow (VLF), 613
Vertical transportation monitoring and control systems (VTMACS),

660
Vertical wall systems, 605

Vertical waterproofing, of basement walls, 52–53
Vertical wheelchair lifts, 908
“Very cold” climates, 8
Vibration(s):

in cable-supported structures, 605
in plumbing, 391
settlement and, 19
steel joist floor framing for, 78

Vibration detectors, 482
VIC (verify in computer), 269
Video-conferencing, 516
Video systems, 486–487
Viewing area, audiovisual, 516
Viewports, 617
VIF (verify in field), 269
Vinyl, 362
Vinyl composition tile (VCT), 362
Vinyl flooring, 362
Vinyl tile flooring, 362
Vinyl wall coverings, 350
Visible manometer, 626
Visitor parking, 925
Vistability, 873, 893–895
Visteon Corporation, 59
Visteon Village (Van Buren Township, Michigan):

methodology of, 59
technical systems for, 60

Visual alarms, 481
Visual Edge Quality, 825
Visualization, 973
Vitreous coatings, 781
Vitruvius, 835, 1020–1022
VLF (vertical laminar flow), 613
VOCs, see Volatile organic compounds
Volatile organic compounds (VOCs), 656, 858
Voltage, 462
Volume:

calculating, 1037
thermal expansion of, 1035

Volume-control telephones, 912
Volutes, classical, 1025
Von Terzaghi, Karl, 8
VTMACS (vertical transportation monitoring and control systems),

660
Vulnerability analysis, 1016–1017

W

Wackernagel, Mathis, 868
Wade, John, 959
Waitstaff stations, 558

equipment for, 532
furnishings for, 558

Walkers, pools for, 645
Walking surfaces, 900–902
Wall(s), 343–351, See Exterior walls

accessibility of, 925

backfilling against, 50
barrier, 64, 185, 214
basement, 45–53
cable-supported, 605
concrete, 45
coverings for, 350–351
curtain, 205
damproofing, 53
exterior, 124–184
finishes for, 343–351
in high-seismic load design, 17
masonry, 46
painting, 349–351
perimeter, 17
plaster, 343–345
plywood sheathing for, 817–818
retaining, 693–701
secant, 41
for shallow foundations, 22–24
in shored excavations, 41
slurry diaphragm, 41
soil pressure on, 50–51
stone facing for, 346–349
thermal insulation, 53
thickness of, 46
treated wood, 48–49
underpinning of, 32
vertical waterproofing, 52–53
of windows, 184

Wall brackets, for partitions, 283
Wall cladding:

metal cladding panels, 158
panelized, 155–156

Wall connections, for systems furniture, 560
Wall coverings, 350
Wall drainage testing, 971
Wall forms, 736
Wall guards, 312–313
Wall hydrants, 397
Wall jets, 840
Wall liners, 351
Wall panels, 736
Wall system, foundation, 962
Wall systems, 54
Wall table design, 550
Wang, David, 959, 960
Ward Residence (Pacific Palisades, California), 271–274
Warm air furnaces, 448–449
Warm exhaust systems, 315
Warranties:

for low slope roofing, 226
for steep slope roofing, 224

“Washdown,” 391
“Washout,” 391
Washrooms, of mosque, 510
Waste management:

for building, 868
for construction, 844–845, 868
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for demolition, 665, 844–845, 868
demolition and, 664–665
for renovations, 844–845

Water:
chilled, 435, 445
mortar and grout, 754

Water aerobics, 645
Water-based fire-suppression systems, 456–457
Water-based paint, 350
Waterborne preservatives, 803
Water chillers, 435–436
Water closets, see Toilet(s)
Water-cooled, 445
Water coolers, 395–396
Water cycles, 870–871
Water distribution system, portable, 400–401
Water-felted (wet-felted) tiles, 368
Water flows, 836, 838–839

lawns, 839
stormwater runoff, 838
watersheds, 839

Water heaters:
domestic, see Domestic water heaters
instantaneous-type, 409
storage-type, 408, 409

Waterjet finishes, 359
Water jets, 938
Water leakage, 185
Water loop heat pumps, 425–426
Watermark magnetic cards, 483
Water permeance testing, 971
Water pressure:

in potable water distribution system, 401
residual, 400

Waterproofing:
of basement walls, 52–53
horizontal, 240–247
sheet, 240–242
vertical, 52–53

Water quality:
aesthetic concerns, 416
of decorative pools, 690
of fountains, 690
health concerns, 416
rain water harvesting systems and, 416

Water repellents, for EIFS, 161
Water-resistance, in EIFS, 161
Water separation planes, 962
Watersheds, 839
Water spray fixed systems, 458
Water supply fixture units (WFUs), 400
Water table, lowering of, 19
Water treatment, for in-ground swimming pools, 642
Water vapor:

control of, 225
with low slope roofing, 225
migration of, 175

Water velocity, 400

Watson, Donald, 961
WBDG (Whole Building Design Guide), 54
Weather barriers, see Air barriers
Weather barriers (water-resistant barrier), 64
Weber, Richard, 969
Weepholes, 758
Weightlifting, equipment for, 545
Weight of materials, 1035–1036
Welded joints, 403
Welded wire fabric reinforcing, 742
Welding, 783–784

CAD/CAM and, 941–942
fusion, 779
gas, 779
metal, 782–784
partial penetration, 782, 783
plug, 784
slot, 784
structural, 782–783
symbols for, 783–784

Welding procedure specifications (WPS), 783
Welding rods, 779
Well-hung toilets, 392–393
Wellpoints, 38
Wells, Malcolm, 833
Western (platform) wood floor framings, 81–84
West Side Skate Park (Albuquerque, New Mexico), 724–727
Wet-chemical fire-extinguishing systems, 457
Wet-felted (water-felted) tiles, 368
Wetlands:

natural systems, 716
stormwater, 717–720

Wet-pipe sprinkler systems, 458
Wet seals, 158, 241
“Wet time,” 432
Wetting/drying cycle, 962
WFUs (water supply fixture units), 400
Wheelchair lifts, 908–910

inclined, 909–910
vertical, 908

Whirlpool bathtubs, 394
White iron castings, 778
Whole building certification, 872
Whole Building Design Guide (WBDG), 54
Whole-house (exhaust) fans, 989
Wiegand technology, 659
“Wiggle” (“jiggle”) glazed systems, 190, 206
Williams, Edward, 974
Wind accelerometers, 650
Wind anemometers, 650
Wind forces:

on exterior walls, 170–171
landscaping for protection from, 704
on low slope roofing, 226
on rooftop plantings, 710

Winding-drum machine, 382
Winding stairs, 340
Windows, 184–213

acoustic, 627
air barriers in, 185
air filtration with, 185
air flows and, 841
assemblies, 185
in classical architecture, 1029
condensation performance of, 185
curtain wall for, 205–213
detailing for, 185
exterior, 184–213
frame types, 197–198
glass products and, 187–189
glazing, 189–196
installation of, 198–201
movement of, 185
operation types of, 186
performance of, 185
ribbon, 184
on roof, 856, 866
shading devices for, 180
size, 841
of storefront, 202–205
structural performance of, 185
thermal performance of, 185
types of, 186
vapor barriers in, 185
water leakage of, 185

Window treatments, See Draperies
blinds, 554
clearances for, 553, 554
draperies, 553, 554
drapery carriers, 554
fixed, 553–555
low-e coatings for, 553
mounting details, 554–555
roller shades, 554
shades, 554
thermal performance of, 553

Window walls, 184
Wind power, 840
Wine storage, 534
Winter season, 11
Wire connections, to systems furniture, 560
Wire glass, 187
Wireless networks, 654
Wire Reinforcement Institute (WRI), 38
Wire-tie anchoring system, 346, 347
With-the-bed (Fleuri) cut, 346
Wood, 799–828

architectural, 821–828
decay and, 802
fastenings, 805–812
as finish material, 800
fire and, 802
insects and, 802
for interior finishing, 800–801
joining, 801
lumber grading, 801
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Wood, continued
lumber production, 800–801
moisture movement in, 801–802
penta-treated, 802–803
sheathing, 813–820
as structural material, 800
treatment of, 802–805
types of construction with, 800

Wood blocking, 759
Wood-burning fireplaces, 328–329
Wood-core fire doors, 306
Wood decking, 94–98

bracing, 97
composite decking and, 98
fasteners for, 97
glass flooring and, 98
preservative treatment for, 97
wood selection for, 95

Wood doors, 296–297
grades of, 296
installation of, 297
standards for, 296

Wooden domes, glued-laminated, 603
Wooden interior doors, 296–297
Wood fastenings, 805–812

adhesives, 805
anchors, 808–812
construction adhesives, 805–806
nails, 807–808
shields, 808–809

Wood fiberboard, 225
Wood fiber siding, 148
Wood floor framings, 80–91

cantilevered beam systems in, 90
connection design for, 91
continuos span beam systems in, 90
fire safety with, 91
glue-laminated construction for, 91

heavy timber, 86–87
platform, 81–84
pole construction in, 88–90
shop-fabricated, 85–86
standard depths for, 91
western, 81–84

Wood flooring, 356–359
bamboo, 357
engineered, 357
grades of, 357
installation of, 357–358
resilient, 358–359
selection of, 356
sizes of, 357
solid, 356
for sports, 358–359
wood plank, 356
wood strip, 356

Wood-frame gypsum board partitions, 276–277
Wood framing, 137
Wood nailers, 230
Wood paneling, 143, 821–822
Wood plank flooring, 356
Wood shingles, 227–229
Wood stairs, 339–340
Wood stops, 286
Woodstove chimneys, 331
Wood strip flooring, 356
Wood treatment, 802–805

decay-resistant wood, 802
fastening, 803
finishing, 803
for fire resistance, 804–805
oil-borne preservatives, 802–803
preservatives, 802
preservative-treated wood, 803
pressure-treated wood, 802
specifications of, 803–804

waterborne preservatives, 803
Wood trusses:

shop-fabricated, 110–111
split-ring, 111–113

Wood veneer(s), 825–826
Wood veneer countertops, 551
Wood veneer wall coverings, 351
Woodwork, architectural, 821–828
Woodwork Institute of California, 296
Wool fibers, in carpet flooring, 364
Workstations, 560, See Floor wiring systems, for workstations
Work triangle, of residential kitchens, 536
World Wildlife Federation, 868
Worship centers, 508
Woven carpets, 364
WPS (welding procedure specifications), 783
Wrestling, equipment for, 545
WRI (Wire Reinforcement Institute), 38
Wrought iron, 778
Wrought steel, 778
W steel shape, 785, 787, 788
WUFI, 174

X

X-ray scanning, 500
X-ray scanning equipment, 500

Z

Zinc, 779
Zonal air-handling units (AHUs), 423, 426

four-pipe, multizone, 426
four-pipe, single-zone, 423–424

Zoning, HVAC, 420
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