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Area of a level rectangular roof = L x W
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negative
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Roof plan of level roof 8# "��
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The positive method
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perimeter

 L  + W  +  L  +  W  +  R  + R,  or 2L  + 2W  +  2R,  or 2(L +W +R) 0:"��#�	
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The positive method requiring three area 
          calculations
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The negative method requiring two area 
          calculations
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 The negative method

Buy this complete title here: https://bit.ly/3O6FGsP

Buy similar Craftsman Book Co. titles here: www.Craftsman-Book.com

Onli
ne

 Prev
iew



                                                                                                                                                                            Measuring and Calculating Roofs

�

Perimeter  =  2(L +W)
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Roof perimeter example
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slope

Slope  =  Total Rise   =            Rise  (in inches)           

                    Total Run        12 (inches per foot of run)
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Roof types
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Step 2:
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span

pitch

     Pitch  =  Total Rise 

                    Total Span

     Slope  =  2 x Pitch
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Roof rise, run and span
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Roof slope example
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  Roof rise and run
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sliding T-bevel
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13 in 12

22 in 12

23 in 12

24 in 12

14 in 12

15 in 12

16 in 12

17 in 12

18 in 12

19 in 12

20 in 12

21 in 12

4.76

9.46

14.04

18.43

22.62

26.57

30.26

33.69

36.87

39.81

42.51

45.00
47.29
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63.43

49.40

51.34
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54.78

56.31

57.72

59.04

60.26
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Converting roof slope to degrees

8# "��
�-�)


Squangle �

�
�������
����������
�������	�	�	
��
��������������� ������������������!

Buy this complete title here: https://bit.ly/3O6FGsP

Buy similar Craftsman Book Co. titles here: www.Craftsman-Book.com

Onli
ne

 Prev
iew



                                                                                                                                                                            Measuring and Calculating Roofs

�)

$������

 
common rafter.

ridge 
        rafter.

8# "��
�-�+


T-bevel 8# "��
�-��


Determining roof slope
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Various types of rafters
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hip rafter

valley rafter

hip jack rafter

valley jack rafter
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plan length
run

roof-slope factors
hip/valley-slope factors
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Run of various types of rafters
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Plan view of gable roof
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1 in 12 1.004

1.424 1.0071.014

1.0021.417
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Roof-slop factors for determining rafter lengths
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2 in 12

3 in 12

4 in 12

5 in 12

6 in 12

7 in 12

8 in 12

9 in 12

10 in 12

11 in 12

12 in 12

13 in 12

14 in 12

15 in 12

16 in 12

17 in 12

18 in 12

19 in 12

20 in 12

21 in 12

22 in 12

23 in 12

24 in 12

1.031

1.054

1.083

1.118

1.158

1.202

1.250

1.302

1.357

1.414

1.474

1.537

1.601

1.667

1.734

1.803
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1.474

1.500

1.530

1.564
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1.685

1.732

1.782

1.833
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1.944

2.002

2.062
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2.250

2.315

2.382
2.450

1.015

1.027
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1.082
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1.132

1.161

1.191
1.225

1.260

1.296
1.335

1.375

1.416

1.458

1.501

1.546
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1.637

1.684
1.732

Buy this complete title here: https://bit.ly/3O6FGsP

Buy similar Craftsman Book Co. titles here: www.Craftsman-Book.com

Onli
ne

 Prev
iew



Roofing Construction & Estimating                                                                                                                                                                          

��

8# "��
�-��


Hip roof example
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Hip-and-valley roof example
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P  =  2(L +  W +  R)

P  =  2(L  + W)
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Perimeter  =  2(Length +  Actual Width)

Actual Width  =  2(Run x Roof-Slope Factor)

         

                 2

        

gable roof

Perimeter  = 2[L  +  (W x Roof-Slope Factor)]
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Gable roof example
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allowance factor

Allowance factor  =  
Area Covered (including allowances)

          Net Roof Area
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Actual (Net) Roof Area  =  Roof Plan Area x Roof-Slope Factor
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Step 1:
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                                                                            2

                                            

Step 2:

Step 3: add
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                                                                            2                                      
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Roof with varied slopes
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Sectioning the roof plan
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Step 4:

Step 5:
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Plan Length (Hip or Valley)
 =  1.414 x Run
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Roof overhangs
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Multi-level roof overhang
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Lengths of hip rafters
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Ridge  =  L - [2 x  (W)]  =  L - W
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Ridge length
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 built-up roof ..... 277, 301-302, 304
 crushed stone ............ 293-294, 325
 elastomeric roofing ... 320, 322-325
 grading .............................291, 293
 moisture content .......................293
 underlayment ..............................36
Aggregate-surfaced roofs ........42, 86
Air circulation ................................... 
 ......30, 38, 162, 323, 352, 405, 407
Algae-resistant roofing ................393
Alligatoring ................. 315-316, 317
Allowance factor .....................18, 43
Alloy ....245, 259-260, 268-269, 272
Aluminum
 coatings ............277, 294, 303, 305
 composites ................................330
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 flashing .......................................64
 foil vapor retarder ....................352
 paint .......................... 388, 398-399
 pigment flakes ..........................296
 roof coating ...................... 296-297
 shim ..........................................396
 shingles ....................................273
 soldering ...................................259
 tape ...................................389, 412
Aluminum-core shingles .............273
Aluminum-faced insulation ...339, 342
American method ..........................76
Anchor
 bar ....................................326, 329
 clips ..........................................249
Anti-ponding metal ............. 192-193
Antimony ....................................269
 solder ........................................258
Apex tile ..............................202, 216
 trim ...........................................203
Apprentices .................................428
Apron flashing .... 158-159, 236, 252
Area
 level roof .................................. 7-8
 sloped roof ........................... 17-21
Asbestos ......................................292
Asphalt
 bitumen ....283, 319, 321, 344, 349
 bituminous........................ 328-329
 cement ......................................291
 dead-level ......... 297, 306, 324-325

 emulsion ...................291, 294, 367

 flux .............................................36

 mastic ...............................291, 367

 plastic cement .............................95

 primer .........................94, 282, 286

Asphalt shingles .................... 71-120

 buckling ....................................102

 built-up roof .............................285

 bundles .............................108, 109

 cap ........................................ 89-90

 colors .................................... 74-76

 components .......................... 71-72

 coursing .................79-81, 105-106

 dimensional ................................75

 estimating costs ................ 119-120

 estimating quantities ... 105, 109-118

 fiberglass ....................................72

 flashing ............................... 93-101

 free-tab ................................. 78-79

 giant ............................................76

 high-slope applications ........ 84-85

 hip units ............................ 110-112

 individual ...................................76

 installation ............................ 76-83

 interlocking ................................76

 laminated ....................................75

 life expectancy ...........................71

 low-slope applications ......... 84-85

 organic ........................................72

 patterns ................................. 79-82

 per square requirements ... 104-105

 plies ..........................................109

 random-tab .................................75

 re-roof, over .............................401

 re-roofing with ................. 401-404

 removing ..................................397

 repairing ...................................390

 ridge units ......................... 109-111

 self-sealing .................................73

 slate roofing .....................235, 236

 slope requirements .....................74

 square-butt ..................................75

 square-tab ...................................75

 stapling ............................. 103-104

 starter course .............. 78, 109-119

 storage .................................. 73-74

 stretch .........................................24

 strip ...................................... 75-76

 tabs .............................................75

 thick-butt ....................................75

 three-tab ............................... 75-76

 triple-tab .....................................75

 two-tab ...............................76, 103

 underlayment ............ 43, 61, 66-68

Asphalt-faced insulation .............324

Asphalt-fibrated emulsion ...........291

Asphalt-laminated paper .............352

Asphalt-saturated cotton .....360, 388

Asphalt-treated lumber ................327

Asphaltic

 paint ..........................................367

 primer ....................... 296, 362-363

Attic

 inspection .........................388, 389

 insulation ..................................347

 ventilation .......... 29, 347, 407-409

Average manhour costs ...............418
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Back-nailing ..........................48, 283
Backer rod ...................................369
Bacteria ...............................314, 366
Baffles ...................................56, 188
Ballast ......................... 293, 322-325
Ballasted elastomeric system ............ 
 .................................. 323, 328-329
Bar-anchored system ...................329
Barge board .................................201
Barge tiles ...................................198
Base flashing
 asphalt shingles .............. 93-96, 96
 built-up roof ............. 284, 302-303
 elastomeric roofing ..................333
 slate roofing .............................236
Base mat .................................. 71-72
Base sheet
 built-up roof ................................... 
 ....283-284, 288-289, 294-295, 300
 coated .......................................284
 fiberglass .............................. 36-37
 roll roofing ....................... 121-122
 underlayment .................. 36-37, 47
 vapor retarder ........... 279, 284-285
 vented ............... 284, 317-318, 353
 waterproofing ...........................364
Basement walls ................... 360-361
Basket strainer ..................... 411-412
Batt insulation ............. 337-339, 347
Battens
 counter ...................... 190, 192-193
 expansion ......................... 254-256
 integral .....................................249
 metal roofing .................... 249-250
 seams .................256-257, 269-271
 slotted .......................................191
 spaced ............................... 161-162
 strip ..........................................327
 tile roofing ...................................... 
 ...190-192, 194, 196-197, 212, 214
 wood .................................254, 256
Bauxite ........................................293
Bell eaves ............................ 161-162
Bellows .......................................309
Bentonite clay .............................291
Beveled
 gutter ........................................410
 siding ................................398, 404
Binders, plastic ..............................36
Bird holes ............................ 194-195
Birdstop .......................................193
Bismuth, solder ...........................258
Bitumen
 asphalt ...................... 289, 362-365
 built-up roof ................................... 
 ....278-279, 281-310, 313, 315-316
 built-up roof .............................318
 coal-tar ......288-304, 301-302, 363
 cold-applied ..............................291
 cutback in ................. 291, 362-363
 storage ......................................291
 types .........................................290
Bitumen trap ................................304
Bitumen-saturated cotton ....289, 362
Bituminous
 fiber pipe ..................................361
 paint ............................66, 182, 235
Black steel ...................................266
Blanket insulation ....... 338-339, 347

Bleaching ....................................394
Blind nail method ........................127
Blisters .............................................. 
 .... 284, 290, 314-317, 319, 388, 404, 407
Blisters, roof surface ...........373, 380
Blocking ..................................28, 29
Blown insulation ................. 339-341
Body-colored tile ........................188
Bond lines .....................................75
Bonding adhesive ................ 326-327
Boston hip ................... 230-231, 242
Brass, solder ................................258
Brazing ........................................235
Bright plate ..................................260
British thermal units (Btu) ..........350
Broken slates ...............................392
Bubble level ..................................12
Bubbles ............................... 316-317
Buckled deck .................................29
Buckling underlayment .........61, 123
Building code .........23, 30, 36-38, 46,
 61, 64-65, 69, 157, 184, 190, 194, 250
Building insulation ......................337
Building paper ..................... 178-181
Building protection .....................426
Built-up roofs ...................... 277-331
 aggregate-surfaced ... 277, 293-294
 base sheets ........................ 284-286
 cold-process .............................292
 estimating costs ................ 312-313
 estimating quantities ........ 310-312
 fasteners ...................................280
 flashing ..............297-298, 302-305
 four-ply .................... 289, 295-296
 insulation ..................279, 344, 347
 life expectancy .........................277
 membranes ....................... 286-289
 metal roofing over ....................273
 mineral-surfaced ..............277, 286
 repairs ............................... 315-318
 roll-roof ....................................295
 slope .........................................278
 smooth-surfaced ....... 277, 294-295
 substrates ........ 24, 27, 36, 278-283
 testing .......................................313
 three-ply ...........................288, 295
 vapor barriers ...........................353
 warranties ......................... 314-315
Bull ..............................................399
Butt thickness ...................... 151-152
Butted corner ...............................177
Butting-up method .............. 402-403
Butyl
 caulk .........................355, 410, 412
 rubber ...............................322, 366
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Caliche ........................................293
Canoe valley ........................ 233-234
Cant strip
 built-up roof .....285, 299, 306, 307
 slate roofing .....................226, 230
 tile roofing ........................ 192-193
 wood shingles & shakes ...........182
Cap bead ......................................355
Cap sheet
 built-up roof ................................... 
 ..................285, 302, 305, 307, 315
 modified asphalt ...............296, 302
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 roll roofing ...............................121
 tile roofing ................................190
 underlayment ..............................37
Cap shingles ............................ 89-90
Cap strip ......................................326
Capillary action ...........................366
Capping in .....................................35
Caps, tin ................................44, 349
Cathedral ceiling .................192, 354
Caulk ................................... 355-359
 acrylic ............................... 355-356
 adhesion ........................... 355-356
 butyl .........................355, 410, 412
 doors .........................................346
 epoxy ........................................355
 estimating quantities ........ 356-357
 fireproof ...................................357
 latex ..........................................355
 life expectancy .........................355
 masonry ......................................96
 polysulfide ................................355
 polyurethane .............................355
 roof repair .................389, 407, 412
 silicone ............................. 355-356
 solvent acrylic ..........................356
 vinyl acrylic .............................356
 windows ...................................346
Caulking tubes ....................357, 359
Ceiling
 insulation .......60-62, 338-340, 350
 joists ...........................................25
 ventilation ................................354
Cellular glass insulation ..............349
Cement
 hydrolithic ................................368
 lightweight insulating ..................... 
 ..........................283, 319, 325, 344
 roofing ............................................ 
 .... 39, 46-48, 61, 66-68, 78-79, 85-86
 smudges....................................134
Cement-fiber boards ....................281
Cementing, roofing .......................41
Centipoise ...................................291
Ceramic granules ................301, 321
Certi-guard .................................149
 shakes .......................................149
 shingles ....................................149
Certi-last .....................................150
 damaged ................... 391-392, 394
 edge grain ................. 151, 395-396
 fire-resistant .............................150
 flatgrain .................... 151, 395-396
 pre-cut .............................. 156-157
 rebutted ............................ 175-176
 shingles ....................................150
 slashgrain ................. 151, 395-396
Certi-sawn ...................................153
 covering capacity ............. 164-165
 exposures ..................................156
 fire-retardant ............................149
 grading .....................................153
 hand-split ..................................165
 machine-grooved ......................153
 repairing ...................................392
 resawn ......................................165
 sheathing ........................ 24, 29-32
 sidewall ....................................175
 staggered pattern ......................175
 starter-finish .............................156
 straight-split ............. 153, 164-165
 tapersplit ...................................165
 underlayment ..............................35
 valley flashing ............................69
Change orders .............................425
Chimney flashing
 asphalt shingles .................... 93-97

 metal roofing .................... 251-252
 roofing repair ...................388, 399
 slate roofing ..................... 236-237
 tile roofing ........................210, 212
 wood shingles & shakes ...........159
Chipper ........................................201
Chlorinated polyethylene ............322
Chlorine bleach ...........................394
Chlorosulfonated polyethylene ......... 
 ..................................321, 322, 328
Chromium ...................................270
Cleats ... 235, 237, 239, 258-259, 271-272
Clip hangers ................................411
Clips ....................................239, 268
 anchor .......................................249
 edge ............................................29
 panel .........................................249
 storm ................ 196-197, 200, 203
Closed valley .......................232, 233
Closed-cut valley .................... 87-89
Closure caps ................................248
Closure strip
 metal roofing ............248, 250, 252
 tile roofing ................................193
Coal-tar bitumen ................. 289-306
 elastomeric membranes ............322
 epoxy coatings .........................368
Coated
 base sheets ................................284
 metals .......................................366
 roll ..............................................61
 sheet ................. 121, 286, 300-301
Coatings, roof ...................... 369-385
Coefficient
 of expansion .....254, 256, 270, 309
 of transmission .........................351
Coke ............................................289
Cold asphalt emulsion .................291
Cold-applied bitumen ........................ 
 ..........122, 123, 286, 362, 363, 367
Cold-process
 adhesive ....................................324
 roofing ................................46, 292
Cold-rolled
 copper .......................................271
 metal roofing ............................246
Collar beam ...................................25
Color patterning ............................34
Colorless sealers ..........................367
Comb ridge .......................... 229-230
Combing slate ..................... 229-230
Commercial standard slate ..........222
Common rafter ..............................13
Compressed particleboard ...........342
Compression insulation ...............298
Concealed clip panels .................268
Concealed-nail method .......134, 138
Concentrated roof loads ................32
Concrete cant ..............................299
Concrete form lumber ...................26
Condensation ......29, 68-69, 352-354
Conductor ....................................411
Continuous
 cleat ..........................................285
 clip ............................................251
 flashing ........................................... 
 ........97-98, 133, 207-210, 251-252
 vent ...........................................409
Controlled-flow drainage system ...... 
 ............................................93, 301
Cool Roof Rating Council ..........370
Copper
 composites ................................329
 cornice temper ..........................271
 flashing ........................................... 
 .........64-67, 69, 232, 235-237, 271

 roofing ... 40-41, 253-254, 256, 271-274
 seams ........................................235
 sheet metal ...............................232
 shingles ....................................273
 solder ........................................258
 waste factors .............................271
Copper-bearing steel ...................272
Cork board ..................................342
Corner
 laced .................................178, 184
 woven .......................................177
Corner flashing .................................. 
 .................. 159, 176, 208-209, 360
Cornice temper copper ................271
Cornice, open ................................30
Corrugated
 roofing ......................................275
 siding ........................................275
Corrugated metal
 downspouts ..............................410
 panels ................. 30, 247-248, 267
 roofs .............24, 30, 251, 264, 275
Cotton fabric ...............................362
Counter battens ........... 190, 192-193
Counterflashing
 asphalt shingles ..........................98
 built-up roof ..... 284, 302-304, 308
 metal roofing ............................261
 roofing repair ...................389, 399
 slate roofing .............................236
 tile roofing ........................ 208-212
Coursing roll roofing ........... 126-132
Coxcomb ridge ............................230
CPE .....................................322, 328
CPE elastomeric ..........................328
Craft codes ..................................418
Cranes .........................................428
Creosote ......................................362
Creosote-treated lumber ..............327
Crickets ............................................. 
 ...... 93-95, 158, 210, 212, 236, 252
 flashing ......... 93-95, 158, 210, 212
 valley ..........................................95
Cross seams ..........258-259, 271-272
Cross-bond method .....................198
Crossover ............................308, 309
Crushed tile .................................293
Crushed stone ......................293, 325
CSPE ...................................322, 328
 elasticity ...................................319
Cupped shingles ..........................392
Curb
 flange ................................308, 309
 flashing .............................305, 327
 roof ...........................................259
Curing, roof coatings ..................371
Curled shingles ....................391, 395
Cushion strips..............................364
Cutback bitumen ............................... 
 .......... 289, 291, 294, 362-363, 367
Cutouts ..............73, 75, 86, 103, 402
Cutting allowance ...................18, 42

'

Daily production .........................414
Damaged sheathing .....................398
Damaged tabs ..............................391
Dampproofing ............. 360, 367-368
 bituminous........................ 366-367
 cavity wall ................................367
 existing wall ..................... 367-368
 hydrolithic ........................ 367-368
Dead load ................ 27-28, 301, 323
Dead soft copper .........................271

Dead-level
 asphalt .............. 297, 306, 324-325
 roof ...........................................289
Decay-resistant wood shingles ....152
Decking
 concrete ....................................282
 defects ......................................278
 false .................................. 162-163
 fasteners ...................................280
 fluted metal ..............................247
 grades .........................................32
 gypsum .....281, 284, 286, 319, 344
 gypsum concrete ......................280
 heavy-load bearing ...................301
 lightweight insulating ....... 279-280
 metal ......................... 163-164, 279
 metal roofing ...296, 348, 388, 397, 401
 nailable ............. 283, 286, 294-296
 non-nailable  .................... 282-283,
 286, 294-296, 300-301, 318, 325
 perforated steel .........................281
 precast concrete ........................301
 roof ........................... 23-24, 32, 74
 staggered joints ....................26, 29
 structural cement fiber .............286
 structural wood fiber ................282
 tongue and groove ......................26
 ventilation ................................281
 wet-fill ..............................279, 303
 wood .................................282, 286
Delays .........................................425
Demolition, roofs ................ 396-400
 asphalt shingles ........................396
 flashings ...................................398
 gravel ........................................398
 metal .........................................397
 roll ............................................397
 shake ................................ 396-397
 slate ..........................................397
 tile ............................................397
 wood shingles & shakes ...396, 397
Demolition, siding.......................398
Deterioration
 deck ..............................29, 35, 407
 flashing .....................................388
 metal roofing ............................245
 underlayment ..............................29
Diagonal
 method ..................................29, 83
 pattern .................................. 82-84
 trails ............................................84
Dimensional shingles ....................84
Direct-nail method ........................46
Discoloration ...............................393
 asphalt shingles .......... 73, 393-394
 concrete tiles ............................394
Diverters
 splash...................... 63-65, 66, 412
 water .........................................203
Dolomite .....................................293
Door flashing ......................176, 360
Doors
 insulating ..................................346
 storm ........................................346
Dormer ridge .................................87
Dormers ................................... 92-93
 asphalt shingles .........81-83, 92-93
 estimating labor ........................422
 flashing ..............209-211, 236-237
 siding, removing ......................398
 slate roofing ..................... 236-237
 underlayment ..............................63
 wood shingles & shakes ...........159
Double-coursing .......... 175, 179-180
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Double-coverage
 roll roofing .......122, 132, 134, 139
 underlayment .................. 39-40, 50
Downspouts................. 393, 410-412
Drain slots ...................................191
Drainage .............. 278, 301, 409-410
Drip edge
 asphalt shingles ..........................76
 estimating quantities ............ 42-43
 metal roofing ....................248, 259
 roll roofing .......................127, 131
 roofing repair ...........398, 400, 406
 tile roofing ................ 190, 192-193
 underlayment ............ 35, 41-42, 43
 wood shingles & shakes ...........154
Dry hip ................................202, 203
Dryer vents ..................................352
Drying in .......................................35
Dubbing.........................................86
Dump zones ................................428
Duration of project ......................414
Dutch lap method ..........................76
Dutch weave ................................175
 estimating quantities ................175
 fasteners ...................................157
 flashing ..............158-159, 182-184
 gauged ......................................175
 installation ................................175
 insulation, rigid ................ 161-162
 low-slope applications ..... 160-161
 mansard roof ....................161, 162
 nails ..........................................157
 panels ............................... 184-185
 patterns .....................................175
 roof junctures ................... 182-184
 sheathing under .............. 24, 29-30
 sidewall ....................................175
 staggered patterns .....................175
 steep-slope applications ...........161
 underlayment ..............................39
 valleys .............63, 68-69, 156-157
 white cedar ...............................175

0

Eaves
 bell ....................................161, 162
 closures ....................................347
 estimating ...................................18
 flashing ................... 35, 60-61, 304
 length ..........................................58
 protection ...30, 31, 56, 68-69, 154-155
 roll roofing ...............123, 127, 136
 roofing repair ...........................389
 swept ................................ 161-162
 trough .......................................411
 underlayment ........................ 43-44
 units ..........................................110
 ventilation ................................347
Edge clips ......................................29
Edge grain wood shingles ................. 
 ..........................150, 152, 395, 396
Edge strips ... 128, 284-285, 299, 404
Edging, roof ..................................41
Efflorescence, on tile ..................368
Elastomeric roof coatings ... 372-375
 application ........................ 372-375
Elastomeric roofing ............. 319-335
 ballasted ........................... 322-329
 composite ......................... 329-330
 waterproofing ...........................362
Elbow .................................. 410-412
Electric thermal wire .....................62
Electrolysis ..................................235
Emery ..........................................368

Emulsified asphalt .......................363
Emulsifier ....................................291
Enamel-coated shingles ..............273
End caps ......................................412
End covers ...................................248
End laps ..... 44-45, 46, 265, 270, 295
End-wall flashing ........................273
Envelope strip .....................285, 299
EPDM ................. 193, 320, 322-335
 equipment stand ............... 306-307
 estimating ............................. 69-70
 estimating costs ................ 334-335
 estimating quantities ................334
 failure .......................................317
 fiberglass ..........................302, 360
 flashing .....................................333
 flat roof penetration .......... 305-307
 foundation ................................360
 front-wall ....................................98
 fully-adhered .................... 322-329
 head ..........................................360
 hypalon .............................322, 328
 insulation .......................... 325-326
 life expectancy .........................324
 liquid ........................................322
 mechanically-fastened ...... 322-330
 metal .................................193, 196
 neoprene ...................................322
 rubber ...............................193, 196
 tile roofing ................ 192-194, 196
EPDM elastomeric .............. 324-327
 epoxy sealant ............................356
 fiberglass shingles ................ 38-39
 hypalon elastomeric .................328
 polysulfide caulk ......................355
 polyurethane caulk ...................355
 roll roofing ...............................121
 silicone caulk ................... 355-356
 slate roofing ................. 39-40, 221
 solvent acrylic caulk ................355
 tile roofing ................................187
EPDM elastomeric systems 324-328
 flashing .....................................320
 waterproofing ...........................366
EPDM rubber roofing, liquid ............
 .......................................... 376-377
Epoxy
 caulk .........................................355
 resin ..........................................412
 sealant, life expectancy ............357
Equations, roofing ............... 432-436
Equiviscous temperature .............291
Estimating costs, labor ........ 413-428
 asphalt shingles ........................120
 built-up roofs .................... 312-313
 elastomeric roofing ..................335
 insulation ..................................340
 metal roofing ............................275
 roll roofing ...............................147
 slate roofing .............................244
 wood shingles & shakes ...........186
Estimating costs, materials
 asphalt shingles ................ 119-120
 built-up roofs .................... 312-313
 elastomeric roofing ..................334
 metal roofing ............................275
 roll roofing ...............................147
 slate roofing .............................244
 wood shingles & shakes ...........186
Estimating material quantities
 asphalt shingles ................ 108-109
 built-up roofs .................... 310-312
 caulk ................................. 356-357
 drip edge ............................... 42-43
 elastomeric roofing ..................334

 flashing ................................. 69-70
 gutters .......................................412
 hip units ............ 110-112, 216, 218
 interlayment ......................... 57-60
 metal roofing & siding ................... 
 ...........................259-262, 264-267
 ridge units ......................... 109-111
 roll roofing ....................... 134-146
 roofing repair ................... 406-407
 shakes ............................... 166-175
 sheathing ....................................34
 slate roofing ..................... 239-244
 tile roofing ........................ 215-216
 underlayment ........................ 49-56
 valley flashing ...................... 69-70
 waterproofing ...........................365
 wood shingles & shakes ... 166-175
Ethyl alcohol ...............................368
Exceeding dead load .....................27
Exhaust fans ................................352
Expanded insulation
 polystyrene ...............................348
 urethane ............................ 342-344
Expansion .......................................... 
 ... 296, 323, 348, 355-357, 410, 411
 batten ........................................254
 cleat ..................................249, 256
 coefficient ........254, 256, 271, 309
 joint sealers ..............................357
 joints ................. 302, 307-309, 364
Exposed insulation .............. 342-343
Exposed-frame ceiling ................350
Exposed-nail method ........................ 
 ..................125, 129, 131, 134, 137
Exposure gauge ...........................424
Exposure, weather
 asphalt shingles ............ 73-74, 103
 built-up roof ..................... 287-289
 decking ................................. 30-31
 re-roofing ........................ 402- 403
 roll roofing ...............................122
 sheathing .............................. 30-32
 underlayment ..................45, 56, 57
 wood shingles & shakes ...........164
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Fabrics .................................286, 289
 composites ........................329, 366
 polyester ........... 289, 321-322, 328
 waterproofing ...................362, 364
Face grain, plywood ......................27
Factors
 allowance ....................... 18, 42-43
 hip-slope ............................... 14-15
 percentage-of-increase .....215, 403
 roof-slope .................................430
 valley length .............................431
 valley-slope .......................... 14-15
Factory square ................... 36-37, 50
Fancy-butt wood shingles ...........176
Fantail hip ........................... 230-231
Farm tile ......................................361
Fascia ...................................... 44-45
 cover .........................................304
 raised ................................193, 196
 rake .............................................24
 roofing repair ...................398, 406
 sloping ........................................14
 tile roofing ........ 192-193, 196, 197
 wood shingles & shakes ... 154-155
Fastener spacing
 nails ...................................... 27-29
 staples .........................................29

Fasteners
 asphalt shingles ................ 102-103
 built-up roof ..................... 279-283
 decking .....................................280
 elastomeric roofing ........................ 
 ...................322, 325-327, 328-329
 mechanical ... 279-283, 328-329, 349
 metal roofs and siding ..............259
 slate roofing ..................... 234-235
 stagger nailing ............................78
 staggered nailing ..............103, 128
 tile roofing ........................ 194-196
 wood shingles & shakes ...........157
Feathering strips ..................404, 405
Felt  ......................................... 35-41
 asphalt-saturated ........36, 121, 277
 buckling ................................ 37-38
 coated .................36, 277, 284, 286
 exposure ...................................288
 organic .......................... 36-37, 287
 roofing ..................................26, 31
 shim ..........................................396
 slate-faced ................................295
 strips .................................297, 305
 tar-saturated ................36, 277, 301
 tearing ........................................37
 warped ........................................26
 waterproofing ................... 362-365
Fiberboard
 high-density ..............................325
 insulation ..................283, 284, 348
 rigid ..........................................299
Fibered asphalt mastic .................363
Fiberglass
 asphalt-saturated .......... 36-37, 287
 corrugated sheets ......................267
 fabric ........................289, 362, 368
 felts, built-up roof .......................... 
 ..........................286, 287, 296, 312
 felts, waterproofing ...349, 363, 364
 flashing .....................................302
 insulation .......... 325, 338-341, 352
 insulation, built-up roof ................... 
 ..................................281, 284, 301
 shingles .......................... 24, 38-39
 underlayment ........................ 36-37
Fiberglass (GRP) roofing ............381
 preparation for ..........................381
Fibrated emulsion ........................367
Field slates .................. 227, 242-244
Fire-resistant
 asphalt shingles ..........................72
 elastomeric roofs ......................328
 felts ...................................287, 293
Fire-retardant, wood shingles &
 shakes .......................................149
Fishmouths .................. 290, 316-317
Flame-resistant insulation ...........339
Flange
 curb ..........................................309
 low-profile ................................309
 rubber .........................................98
 straight ..............................308, 309
 vent ................... 101-102, 158, 210
Flash point ...................................291
Flashing
 aluminum ............................. 64-65
 apron ................ 158-159, 236, 252
 asphalt shingles .................. 93-101
 built-up roof ......297-298, 302-305
 cement ................................47, 333
 continuous ...................................... 
 ........97-98, 133, 207-210, 251-252
 copper ...64-67, 69, 232, 235, 237, 371
 corners ...... 159, 176, 208-209, 360
 cricket ........... 93-95, 158, 210, 212
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 curb ..................................305, 327
 demolition ................................398
 deteriorated ..............................406
 door ..................................176, 360
 dormer ...............209-210, 236-237
 eaves ....................... 35, 60-61, 304
 edge ..........................................132
 elastomeric roofing ..................333
 end-wall ....................................273
 step ................................... 158-159
 window .....................................176
Flashing, base
 asphalt shingles .................... 93-96
 built-up roof ............. 284, 302-303
 elastomeric roofing ..................333
 slate roofing .............................236
Flashing, cap
 asphalt shingles .................... 93-97
 built-up roof .....................285, 303
 slate roofing .....................235, 236
Flashing, chimney
 asphalt shingles .................... 93-97
 metal roofing .................... 251-252
 roofing repair ...................388, 399
 slate roofing ..................... 236-237
 tile roofing ........ 158-159, 210, 212
Flashing, counter
 asphalt shingles ..........................98
 built-up roof ..... 284, 302-304, 308
 metal roofing ............................261
 roofing repair ...................389, 399
 slate roofing .............................236
 tile roofing ........................ 208-212
Flashing, roll roofing ... 124, 132-133
 built-up roof .............................291
 repair ........................................399
 underlayment ........................64, 67
Flashing, valley
 asphalt shingles ..........................76
 metal roofing .................... 250-251
 roll roofing ...............................124
 tile roofing ................ 190, 203-206
 underlayment .......35, 49-50, 63-68
 wood shingles & shakes ...........154
Flashing, vent
 asphalt shingles .......... 98, 101-105
 elastomeric roofing ..................333
 roll roofing ....................... 132-133
 slate roofing .............................238
 tile roofing ................ 210, 213-214
Flat asphalt ..................................363
Flat seam, metal roofing ................... 
 ...........................254-255, 270-272
Flat
 slate ..................................222, 225
 spade ........................................397
Flatgrain wood shingles .................... 
 ..........................150, 152, 395, 396
Flexible asphalt .............................72
Flood coat .................... 291, 293-294
Floor insulation ... 345-346, 351, 354
Flue .............................................388
Fluted metal deck ........................247
Fly rafter ........................................24
Foam insulation ................................. 
 ...278, 320, 332, 342-344, 351-352
 glass..........................329, 342, 348
Foam, sprayed polyurethane
 (SPF) ................................ 375-376
Foil-faced insulation ........... 338-339
Foot traffic
 built-up roof .....................278, 293
 elastomeric roofing ..................321
 metal roofing ............................254
 roofing repair ...........387, 402, 406
 slate roofing .............................225

 underlayment ........................35, 61
Forklifts .......................................428
Foundation flashing ....................360
Foundation, pier and beam ..........354
Four-ply
 built-up roof ............. 288, 295-296
 waterproofing ................... 364-365
Framing, ladder .............................23
Free lime .....................................394
Free-tab shingles ..................... 78-79
Freedom Gray .............................269
Freezebacks ............................. 60-61
Full-lace valley ............................389
Fully-adhered system ...326, 329, 334
Fungus
 built-up roof .............................314
 roofing repair ...................389, 393
 waterproofing ...........................366
 wood shingles & shakes ... 149-150
Furring strips ...............................182
Fusion ..........................................290

B

Gable
 molding ....................................154
 overhang .....................................30
 roof landing ................................33
Gaco roof coatings .............. 377-380
Galvalume ...........................245, 272
Galvanic corrosion ......................259
Galvanized metal
 drip edges ...................................41
 flashing .......................................64
 metal roofing ............................268
 roofing .............................. 272-273
 roofing repair ........... 391-392, 396
Galvanized steel shingles ............273
Gauged shingle patterns ..............175
GE Enduris..................................371
Glass
 bead binder ...............................355
 fiber mats ...................................36
 insulating ..................................346
Glaze coat, built-up roof ................... 
 .......................... 290, 293-294, 297
Glazed tile ...................................188
Gooseneck ...................................410
Graded mineral aggregate ...291, 293
Graduated roof, slate ......................... 
 .......................... 222-224, 227, 232
Gravel .................. 293, 324-326, 398
Gravel stop ....................................42
 built-up roof .....................285, 304
 elastomeric roofing ..................326
Green
 concrete ....................................367
 lumber ........................................26
Gross
 roof area ............................... 17-18
 vent area ........................... 408-409
GRP (fiberglass) roofing .............381
Gutters
 basket .......................................412
 built-up roof .............................278
 debris ................................389, 412
 estimating quantities ................412
 half-round .................................410
 hangers ............................. 410-411
 molded ......................................411
 ogee ..........................................410
 outlet ........................................411
 rectangular ................................410
 roofing repair ... 392, 399, 410-412
 round ........................................410

 run ............................................411
 spikes................................ 410-411
 straps ................................ 410-412
 wood shingles & shakes ...........155
Gypsum
 decks ................281, 284, 286, 319
 insulation .................. 294, 343-344

<

Hail damage
 built-up roof ..................... 294-295
 elastomeric roofing ..................321
 metal roofing ............................273
 repairing ................... 390, 394-396
Half pattern ...................................79
Half-round gutter ........................410
Hand lugs ....................................196
Handsplit wood shakes .......152, 165
Hard
 copper .......................................271
 lead ...................................235, 246
Head flashing ..............................360
Head lap
 asphalt shingles ................ 108-109
 slate roofing ..... 224-229, 239, 240
Head lugs ....................................189
Headers ................................... 60-61
Heat
 aging .........................................329
 loss, interior ................................60
 transmission ..................... 350-351
Heat-activated adhesive ................73
Heavy-load bearing decks ...........301
Hexagonal shingles .....................401
High-density fiberboard ..............325
High-tin solder ............................259
High-wind precautions
 asphalt shingles .............. 73, 90-92
 built-up roof .............................294
 elastomeric roofing ........................ 
 ...........................325-326, 331-332
 roofing repair ...........................390
 underlayment ..............................46
Hip
 caps ..........................................273
 covers ...126, 127, 129, 130, 132, 159
 flashing .....................160, 230, 398
 underlayment ........................45, 50
Hip (jack) rafter ................. 13-14, 21
Hip roof landing ............................34
Hip units
 asphalt shingles .....89-91, 110-112
 gross roof area ......................18, 50
 roll roofing ...............................135
 roofing repair ...........................398
 slate roofing .....................231, 241
 tile roofing ........ 201-203, 216, 218
 wood shingles & shakes ...160, 168
Hip-ridge junctures ................. 90-91
Hip-slope factors ..................... 14-15
Homeowners’ associations,
 restrictions ................................374
Hooded pitch pan ................ 305-306
Horizontal supports .......................25
Horse feathers .............................182
Hot-dip process ................... 245-246
Hot-rolled, metal roofing ............246
Hourly production .......................414
Humidity, relative .........................29
Hurricane precautions ...........46, 196
Hydration ....................................361
Hydrolithic cement ......................368
Hydrostatic head .................361, 366
Hypalon roofing ..................324, 328

1

Ice damage precautions
 asphalt shingles ....................84, 93
 gutters ...............................410, 412
 ice dams ............................... 60-62
 ice shields ............................. 60-61
 insulation ..................................347
 sheathing ....................................24
 underlayment ........................ 60-62
Impact marks ...............................395
Indium, solder .............................258
Inert fillers ...................................301
Infrared radiation ................328, 339
Injuries, roofing ...........................320
Installation, TPO roofing .... 331-332
Insulated doors ............................346
Insulating glass ............................346
Insulation ............................. 337-352
 aluminum-faced ...............339, 342
 asphalt-faced ............................324
 batt ............................ 337-339, 347
 blanket ...................... 338-339, 347
 blown........................ 339-341, 353
 building ....................................337
 ceiling ............................................. 
 ........60-62, 338-340, 345-347, 407
 cellular glass .............................349
 compressed ...............................298
 fiberboard ................. 283-284, 348
 flame resistant ..........................339
 floor .................. 345-346, 351, 354
 foam ............................................... 
 .......... 320, 329, 332, 342-344, 349
 foil-faced ...........338-339, 342-343
 installation ........................ 338-340
 lightweight ....................... 279-280
 lightweight concrete fill ...........344
 loose fill ........................... 339-341
 masonry wall .................... 339-340
 mineral fiber .............................342
 mobile home ..................... 338-339
 paper-faced ....................... 338-339
 perimeter .......................... 342-343
 perlite ............................... 339-341
 phenol formaldehyde ...............325
 polystyrene ...320, 329, 342-344, 349
 polyurethane ............. 321, 342-344
 poured .............................. 339-341
 rigid .................161, 163, 282, 320,
 324, 332, 342-343, 348-350, 404
 rigid-fit .....................................338
 rock wool ................. 338-341, 351
 roof ..........................................278,
 284-287, 296-297, 300-301, 307,
 324-326, 328-329, 347-349
 slab ...........................................343
 sound-control batts ...................339
 sprayed ............................. 359-360
 sprayed foam .................... 342-344
 stops .................................283, 304
 taper ..........................................306
 tapered ......................................343
 unfaced ............................. 338-339
 vermiculite ....................... 339-341
 wall ............322, 338-343, 345-346
Insulation, R-values
 blown fiberglass .......................340
 blown rock wool .............. 339-341
 calculating ........................ 351-352
 fiberglass batt ................... 338-339
 loose fill ........................... 339-340
 recommendations .....................345
 rigid ..........................................342
 rock wool .................................338
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Insurance
 homeowner’s ... 24, 187, 221, 394-395
 workers’ compensation ............426
Integral
 battens ......................................249
 standing seam ...........................259
Interior
 heat loss ......................................60
 partitions ..................................352
Interlayment ...................................... 
 .............32, 39-40, 56-57, 152, 154
 coverage .....................................57
 estimating quantities ............ 57-60
Interply bitumen .......... 313, 362-363
Iron
 oxide .........................................366
 shingles ....................................273
 staining .....................................393
Isobutylene-isoprene elastomers ...366
Isocyanurate foam
 insulation .................. 342-343, 349

M

J-bead ..........................................209
 lead .............................................69
 leaks .........................................390
 non-metal ............................. 67-68
 pan .................... 200, 207-209, 212
 parapet wall ..............................304
 pipe ...........................................305
Jack rafter ................................ 13-14
 run ..............................................21
Job
 complexity ........................413, 422
 delays .......................................425
 organization ..............................425
Joint spacing, plywood ..................29
Joint tape .....................................327
Joints
 expansion ......... 302, 307-309, 364
 malleted ....................................255
 mitered .....................................159
 staggered ..............................26, 29
Joists ..............................................25
Junctures .....................................182
 apex ..........................................184
 concave ....................................183
 convex ......................................183
Jute ......................................289, 362

P

K-values ......................................352
Kaolin ..........................................294
Kerosene .....................................426
Kettle ...........................291, 320, 365
Keys ..............................................75
Kiln-dried lumber ..........................26
Knots ...........................................155

(

L-brackets ...................................163
Labor costs .......................... 413-428
 adjusting ................... 416, 420-423
 asphalt shingles ........................120
 built-up roof ..................... 312-313
 elastomeric roofing ..................335
 estimating ......................... 413-428
 metal roofing ............................275
 per unit ............................. 413-414
 production rates ................ 413-414
 published .......................... 417-420

 reducing ....................................422
 roll roofing ...............................147
 roof coatings ..................... 383-384
 slate roofing .............................244
 wood shingles & shakes ...........186
Laced corner ........................178, 184
Lacing ..................................... 56-57
Ladder framing ..............................23
Ladders ..................................42, 427
Laminated, roof decking ...............32
Lap
 areas ...........................................50
 caulk ................. 322, 325-327, 329
 cement ..............................322, 328
 head ....108-109, 224-229, 239-240
Last strip width ...........................140
Latex caulk ..................................355
Lath strips .....179-180, 190-191, 230
Lead
 apron ........................................207
 flange ................................210, 213
 flashing ........................... 64, 68-69
 roofing ........................................40
 saddle .........................................68
 shield ........................................235
 skirt .................... 66, 203-206, 213
 sleeve ..........................................98
 soaker ............................... 200-203
 strips .........................................235
Lead-tin alloy ..............................260
Leaders ........................278, 410, 411
 head ..................................411, 412
 strap ..........................................411
Leaks
 asphalt shingles ........................101
 eaves .........................................389
 chimneys ..................................388
 flashings ....60-61, 63, 68, 389-390
 mid-roof ...................................390
 repairing ........................... 390-392
 roll roofing ...............................133
 tile roofing ................................198
 underlayment ..............................35
 valleys ......................................389
 vent ...........................................390
 wood shingles & shakes ...387, 391
Life expectancy asphalt shingles ....71
 built-up roofing ........................277
 butyl caulk ................................355
Lifespan .......................................275
Light reflectivity, TPO roofing ...331
Lightning .....................................428
Lightweight insulating concrete ........ 
 ..........................283, 319, 325, 344
Limestone ..............................72, 293
Limited service warranty .... 314-315
Liquid
 elastomers ........................ 365-366
 emulsions .................................291
 water repellents ........................367
Liquid EPDM rubber roofing ............ 
 .......................................... 376-377
Live load ................................. 27-28
Loads
 dead ...............27-28, 301, 324-325
 live ........................................ 27-28
 uneven ........................................32
Lock seam ...........................237, 259
Long-life roofs ......................38, 121
Lookout rafters ........................ 23-24
Loose insulation ..........................347
 knots ...........................................27
 mortar .......................................389
 shingles ....................................390
Loosely-laid systems ......................... 
 ..........................320, 324, 329, 330
Louvers .......................................408

Low-profile flange ......................309
Low-slope roofs ................................ 
 ......................28, 35, 150, 152, 289
Lugs............................. 188-189, 196
Lumber
 asphalt treated ..........................327
 concrete forms ............................26
 creosote-treated ........................327
 green ...........................................26
 kiln-dried ....................................26
 pressure-treated ........................192
 scrap ...........................................26

!

Machine-grooved shakes ....153, 176
Malleted joints ............................255
Manhours, estimating labor
 asphalt shingles ........................120
 built-up roofs .................... 312-313
 costs.................................. 413-428
 elastomeric roofing ..................335
 insulation ..................................340
 metal roofing ............................275
 roll roofing ...............................147
 slate roofing .............................244
 tile roofing ................................219
 wood shingles & shakes ...........186
Mansard roofs ...161-162, 185, 246-247
Marble chips ................................293
Masonry
 asphalt shingles ..........................96
 built-up roofing ................299, 303
 insulation .......................... 339-340
 waterproofing ........... 360, 367-368
 wood shingles & shakes ...........182
Mastic ..........................................294
 asphalt ......................291, 363, 367
Material costs, roof coatings .......381
Material waste .................................5
Maximum span for plywood .........28
Mean temperature .........................24
Measuring roofs .......................... 5-6
Mechanical fasteners
 built-up roof ............. 279, 281-283
 elastomeric roofing .......... 322-330
 insulation ..................................349
Membrane
 built-up roof ..................... 286-289
 elastomeric ...............................322
 vented .......................................284
Membrane roofing ......................277
Metal
 clips ...................................... 65-67
 closures ............................191, 196
 coatings ............................ 245-246
 decks ........................................279
 eaves drip .........................197, 201
 foil composites .........................366
 patches ................................26, 398
 valley flashing .............. 63-64, 389
Metal roof decks .................296, 348
 roofing repair ...........388, 397, 401
Metal roof overhangs ..................248
Metal roofing ...................... 245-275
 aluminum ......................... 267-268
 batten seams .............................249
 cold-rolled ................................246
 copper ............................... 271-274
 corrugated ....................24, 30, 275
 decking requirements ...............247
 estimating labor costs ...............275
 fasteners ...................................259
 flashings ........................... 250-252
 galvanized ................ 260-268, 272

 hot-rolled ..................................246
 lead ...........................................269
 life expectancy .........................245
 Monel .......................................269
 ribbed ................... 24, 29, 261-263
 ridges ........................................248
 stainless steel ............................270
 standing seams .........................248
 valleys ......................................250
Metal roofing, estimating quantities
 copper ............................... 269-271
 corrugated sheets ......................275
 per square ......................... 259-262
Metal roofing waste factors ... 259-260
 copper .......................................271
Metal shingle fasteners ...............273
Metal shingles ............... 24, 272-274
 underlayment .................... 274-275
Metal siding ........................259, 268
 aluminum ......................... 272-274
 estimating quantities ........ 259-262
 siding panels ..................... 261-263
Micrometer ..................................321
Mid-span rafters ............................33
Mildew ........................149, 352, 389
Mineral
 colloids .....................................292
 fiber insulation .........................342
 fillers ........................................296
 granules ... 71-72, 121, 294, 296, 390
 spirits ........................................296
 stabilizers ...................................72
 wool..........................................338
Mineral-surfaced roll roofing ............
 .......................................... 121-137
Minimum
 live load ......................................27
 roof slope ....................... 31, 38-40
 span, plywood ............................28
 underlayment ........................ 38-40
Miter .................................... 411-412
Mitered
 corner ............................... 177-178
 hip slates ........................... 230-231
 joints .........................................159
 tiles ................................... 200-201
Mobile home insulation ...... 338-339
Mobile placers .............................425
Modification factor ............. 421-423
Modified bitumen asphalt (MBA) .... 
 .................................. 122-123, 285
Moisture content of aggregate ....293
Mold ............................................352
Molded gutter ..............................411
Monel ..................................245, 269
Mopping, spot ................................... 
 ..................282, 284, 296, 318, 323
Mortar
 built-up roofing ........................303
 dampproofing ...........................368
 flashing ......................... 95-97, 360
 roofing repairs ..................388, 390
 slate roofing .............................232
 tile roofing ...188, 193-202, 207, 214
 waterproofing ...........................361
Mortar-set method .........................48
Moss, roof ................... 149-150, 373
Muriatic acid ...............................246

A

Nail, sizes ......................................27
Nail hole ......................388, 390, 391
Nailable decks, built-up roofs ...........
 .................. 295-296, 299, 305, 318
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Nailing flange ...................... 304-305

Nailing strips

 built-up roof .............................299

 sheathing ..............................31, 35

 slate roofing .....................229, 234

 wood shingles & shakes ...........161

Nailing, plywood ...........................29

National Construction Estimator
 asphalt shingles ........................120

 built-up roofs ............................312

 elastomeric roofing ..................335

 metal roofing ............................275

 production rates ................ 413-414

 published costs ................. 417-423

 roll roofing ...............................147

 sheathing ....................................34

 slate roofing .............................244

 tile roofing ................................219

 unit prices .................................413

 wood shingles & shakes ...........186

Negative method ......................... 7-8

Neoprene ..................... 334, 365-366

 adhesive ....................................292

 sealants .....................................359

Neoprene-hypalon roofing ..........322

Net roof area ... 17-19, 21, 51, 58, 146

Net vent area ...............................409

Nickel ..........................................270

No-tab shingles .....................90, 103

Non-metal valley flashing ....... 65-67

Non-nailable decks

 built-up roof ................................... 
 ...........282, 294-296, 300-301, 318

 elastomeric roofing ..................325

Non-skid surface .........................321

Nose lugs ............................. 188-189

Nosing ...........................................41

Number of eaves units ................110

Number of slates required ...........240

C

Ogee gutter ..................................410

Open

 cornice ........................................30

 valley ........................203, 233, 400

Organic

 felts ............................... 36-37, 297

 hydrocarbon .............................289

 shingles ................................ 71-72

 solvents ....................................291

Organosilane sealers ...................368

Outside design temperature ............... 
 ...................................... 24-25, 285

Over-walling ...............................180

Overcut allowance ........................51

Overhang

 asphalt shingles ...76, 79, 83, 90, 110

 metal roofs ...............................248

 roll roofing ...............................123

 roof ..................... 21, 23, 30, 60-61

 shakes ...............................154, 167

 slates .........................................226

 tiles ...........................................190

 underlayment ..............................44

 wood shingles...................154, 167

Overhead .....................................417

Overhead power lines .................428

Overlaps ........................................51

Oxidation .....................296, 315, 368

Ozone ..........................328, 329, 366

7

Paint
 aluminum .................388, 398, 399
 bituminous..................66, 182, 235
 plaster bond ..............................367
 vapor-retarder ...........................354
Painting galvanized metal ...........246
Pan flashing, tile roofing ................... 
 .......... 196, 198, 200, 207-209, 212
Panel clips ...................................249
Panels
 concealed clip ...........................268
 corrugated metal ............................. 
 ............ 29, 248, 265-266, 267, 281
 job-fabricated seams ........ 253-258
 pre-cut metal .................... 258-260
 uncoated metal .........................266
 vented metal .............................325
Paper, building .................... 178-181
 asphalt-laminated .....................352
 rosin............40, 283, 286, 300, 349
 rosin-sized ........................286, 295
Paper-faced insulation ......... 338-339
Paper pulp board .........................361
Parapet wall flashing
 built-up roofs ............ 296, 302-304
 elastomeric roofing ..................327
 metal roofing ............................252
 underlayment ..............................35
Parge coat ....................................368
Particleboard, compressed ..........342
Paver blocks ................................325
Pavers ..................................323, 325
Penetrating oils ............................292
Percentage-of-increase factor ............ 
 ..........................................215, 403
Perforated
 pipe ...........................................361
 steel deck ..................................281
Perimeter insulation ....................346
Perimeter of roof ............. 8-9, 17, 43
Periphery .........................................8
Perlite board ................284, 299, 349
Phasing, built-up roof ..................297
Phenol formaldehyde insulation ...325
PIB  .............................................322
Pier-and-beam foundation ...........354
Pine shingles ...............................150
Pipe
 bituminous fiber .......................361
 perforated .................................361
Pipe
 flashing .....................................305
 penetrations ......................286, 359
Pitch ........................ 11, 74, 224-225
 pan .................................... 306-307
Pitch bitumen .................................... 
 ............10, 278, 283, 319, 328, 344
Pits in shingles ............................394
Plan area ....................................7, 19
Plan length ....................................21
Planks, precast .............................283
Plaster
 bond paint .................................367
 lath ....................................228, 231
Plastic
 binders ........................................36
 corrugated sheets ......................267
 films .........................329, 352, 366
 foam insulation ................. 343-344
Plastic-bitumen composites ........330
Plasticizers ..................................301
Plate, bright .................................260
Plenum ........................................285
Ply sheets ......................................37

Plywood
 built-up roof .............278, 282, 286
 elastomeric roofing .......... 325-327
 grades ................................... 27-28
 grain direction ............................29
 rigid insulation .........................349
 sheathing ........................ 24, 27-28
 underlayment ..............................43
Plywood panels
 clips ...................................... 28-29
 spans ...........................................27
 thickness .....................................28
 tongue and groove ......................29
Polyester
 fabric ........................................289
 polyurethane foam sealant .......359
Polyester-reinforced fabrics .............. 
 ..........................................322, 328
Polyethylene
 film ........................... 352-353, 360
 rope ..........................................357
Polyisobutylene ...........................322
Polyisocyanurate insulation .............. 
 ..........................................325, 342
Polysiloxane ................................321
Polystyrene beads ........................340
Polystyrene
 foam insulation .........................320
 insulation .......... 329, 342-344, 349
Polysulfide caulk .........................355
Polyurethane
 caulk .........................................355
 coatings ....................................370
 insulation .................. 321, 342-344
Polyvinyl chloride ...............322, 329
Ponded water
 built-up roof .....278, 296, 301, 314
 elastomeric roofing ..................320
Porous substrates .........................287
Positive method ........................... 7-8
Poured insulation ................ 339-341
Power lines, overhead .................428
Power tools..........................424, 426
Pre-cut metal panels ............ 258-260
Precast
 concrete decks ..........................301
 planks .......................................283
Precoating ...................................235
Precut shingle ...................... 156-157
Prefabricated units
 apex tile ....................................202
 hip .................................... 112-119
 ridge ................................. 112-113
Prefabrication ..............................416
Preformed
 drip edge ........................... 248-249
 pans .................................. 255-256
Pressure-cleaning ........................393
Pressure-treated
 lumber ......................................192
 wood shingles...........................150
Prices, labor unit .........................416
Production rates .................. 413-414
 maximizing ...................... 422-426
 required ....................................415
Profit ...........................................417
Protection board
 built-up roofs ............................282
 waterproofing ....362-364, 366-367
Protective gear ............................426
Protractor .......................................12
Published
 hourly wages ............................416
 labor unit prices ........................416
Purified iron particles ..................368
Purlins ........... 25, 164, 247-249, 265

PVC .....................................319, 322
 flashing .....................................304
 roof edge ...........304-305, 331-332
 saddle .........................................68
 sealers .......................................292
 shake roof .............................64, 69
 sidewall shingles ......................273
 silicone .....................................321
 skylights ...................................301
 slate roofing ..................... 235-239
 soil stack .............................98, 333
 spandrel ....................................360
 step ...........................................399
 through-wall .............................360
 tin .......................................64, 235
 traffic pads ....................... 300-301
 upper roof edge flashing ..........132
 urethane ....................................321
 vinyl .........................................304
 wall ...........................................184
 waste factors .............................334
 wood shingles & shakes ................. 
 .............................. 64, 69, 182-184

D
Quartz carbide sealer ...................368

$

R-values, insulation ............. 338-347
 blown fiberglass .......................340
 blown rock wool .............. 339-341
 calculating ........................ 351-352
 fiberglass .......................... 338-341
 loose fill ........................... 339-340
 recommendations .....................345
 rigid ..........................................342
 rock wool ................. 338, 339-341
Racking ................................... 83-84
Radiant heat ................................343
Rafter spacing .........................27, 29
Rafters ...........................................13
 actual lengths ....................... 14-15
 common ......................................13
 fly ...............................................24
 heel-cut .......................................14
 hip .................................. 13-14, 21
 hip jack ................................. 13-14
 lookout ................................. 23-24
 mid-span .....................................33
 plan length ..................................14
 ridge ...........................................13
 run ........................................ 14-21
 tail-cut ........................................14
 types ..................................... 13-14
 valley jack ............................ 13-14
Raised fascia .......................193, 196
Rake
 fascia ..........................................24
 tiles ................... 198-200, 203, 216
Rakes .......................................23, 24
 roll roofing ............... 124-129, 136
 shingles ................ 78-80, 154, 167
 underlayment .................. 41-43, 51
Random
 pattern ............................ 79-80, 84
 slates .................................222, 227
Re-roofing .......................... 400- 407
 asphalt shingles ................ 400-404
 built-up roof .............................294
 estimating ......................... 406-407
 metal roofing ............................405
 roll roofing ...............................405
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 slate roofing ..................... 405-406
 tile roofing ........................ 405-406
 wood shingles & shakes ... 404-405
Re-walling ...................................180
Rebutted shingles ........................175
Recess .............................................9
Recommended live loads ..............28
Recovery board ...........................318
Rectangular gutter .......................410
Redwood .....................................261
Redwood shingles .......................150
Reglet ..........................................327
Reinforced
 mineral fillers ...........................296
 polyester sheets ........ 295, 321-322
Rejointed shingles .......................176
Rejuvenation ...............................315
Relative humidity ..........................29
Relief vents .................281, 284, 307
Repairing
 asphalt shingles ................ 390-391
 built-up roof ..................... 315-318
 shakes .......................................391
 slates .........................................392
 splits .........................................396
 valleys ......................................389
 wood shingles...........................391
Resaturant ...........................292, 315
Resawn shakes ....................152, 165
Residual moisture ........................319
Resin, epoxy ................................412
Ribbon courses ............ 180-181, 398
Ridge ........................... 13, 45, 80-82
 board ....................................13, 25
 caps, metal roofing ...................250
 covers
 flashing .............................160, 200
 length, equation ..........................22
 metal roofing ............................259
 rafter ...........................................13
 roll ..............................................90
 roll roofing ...126-127, 129-130, 132
 saddle .......................................203
 sagging .......................................24
 seam .........................................250
 shingles ....................................388
 slates .........................................223
 tiles ........... 192-193, 202, 207, 216
 vents .................................259, 409
Ridge units
 asphalt shingles .............................. 
 ................90-93, 109-111, 112-113
 estimating quantities ........ 109-111
 roll roofing ...............................135
 roof area .....................................18
 underlayment ..............................50
 wood shingles & shakes ...160, 168
Rigid fiberboard ..........................299
Rigid insulation ................... 342-343
 built-up roofs ............................282
 elastomeric roofing ...320, 324, 332
 roofing repair ...........................404
 wood shingles & shakes ... 163-164
Rise, roof ................................. 11-12
Rock wool insulation ..........338, 351
Roll roofing ......................... 121-137
 built-up .............................286, 295
 concealed nail (blind nail) .............. 
 .................................. 124, 127-129
 double-coverage ............... 130-133
 estimating costs ........................147
 estimating quantities ........ 134-146
 exposed nail ..................... 124-127
 flashing ..................... 124, 132-133
 hip and ridge units .......................... 
 .......................... 126, 129-130, 132

 installation ........................ 123-134
 live expectancy .........................121
 modified bitumen asphalt (MBA) ...
 .......................................... 122-123
 pattern-edge ..............................122
 re-roofing ......................... 405-406
 selvage ..............................122, 130
 sheathing under ..........................24
 shed-roof ..................................132
 single-coverage ........................124
 split-sheet .........................122, 130
 starter course ..............................76
 storage ......................................122
 waste factors ..................... 134-146
Roll roofing, as flashing
 roofing repair ................... 399-400
 tile roofing ........................204, 210
 underlayment ........................64, 67
Roll valley metal ...........................64
Roll waterproofing ........................35
Roof area ................................. 17-19
Roof coatings ...................... 369-385
 acrylic .......................................370
 advantages ................ 369, 371-372
 application tools .......................385
 benefits .....................................369
 certification ..............................370
 common usage .........................369
 curing .......................................371
 differences from .......................369
 elastomeric, application ... 372-375
 emittance ..................................370
 labor estimates ................. 381-382
 life expectancy .........................369
 material costs ...........................381
 ratings .......................................370
 reflectance ................................370
 selling price ..............................383
 tools .................................. 384-385
 types .........................................369
 warranty ...................................370
Roof
 curb ..........................................259
 deck ................................ 23-24, 32
 drainage areas ................... 409-410
Roof drains
 built-up roofs .................................. 
 .................. 278, 302, 306-307, 311
 elastomeric roofing ..................333
Roof
 built-up ........................................... 
 ...278, 284-287, 296-297, 301, 307
 edge flashing .................................. 
 ...................132, 304-305, 331-332
 edging .........................................41
 elastomeric ........324-326, 328-329
 frame ..........................................23
 inspection .........................387, 392
 insulation .......................... 347-348
 juncture ....................................182
 load .......................................27, 32
 maintenance ............. 387, 392-394
 moss .........................................373
 overhang ............. 21, 23, 30, 60-61
 perimeter .....8-9, 17, 326-327, 331
 periphery ......................................8
 pitch ...................................... 11-12
 relief vent .................................281
 rise ........................................ 11-12
 run ........................................ 11-12
 sectioning ...................................20
 surface blisters .........................373
 supports ......................................25
 types ...........................................10
 walkway ................... 300-301, 319
 wood shingles & shakes ... 162-164

Roof penetrations
 asphalt shingles ..........................86
 built-up roofs .... 296, 302, 304-306
 elastomeric ...............................327
 roofing repair ........... 389-390, 395
 underlayment ........................ 49-50
 span ............................................11
 structure ......................................32
Roof slope
 area ....................................... 17-21
 asphalt shingles ..........................74
 measuring ............................... 6-10
 minimum ........................ 31, 38-40
 roll roofing ...............................130
 underlayment .......36-40, 46, 51-52
 varying .......................................63
Roof-slope factors ...........15, 17, 430
Roofer’s hatchet ....................81, 424
Roofing
 equations .......................... 432-436
 felts .......................................26, 31
 injuries ......................................320
 silicone ..............................377,380
 tape ...........................................388
 TPO ..........................................330
Roofinox ......................................269
Roofs
 level ..............................................7
 loading .................................. 32-34
 mansard .................... 162, 184-185
 shed ............................................97
Rosin
 flux ...........................................258
 paper ...........40, 283, 286, 300, 349
Rosin-sized paper ................286, 295
Rotten deck ...................................29
Round
 gutter ........................................410
 valley ................................ 232-233
Rounding off .................................49
Rubber
 closure ......................................196
 vent flange ..........................98, 251
Rubber-vinyl composites ............329
Rubberized
 asphalt ......................122, 329, 366
 composites ................................329
 membrane .................................366
Run
 rafter ...........................................21
 roof ....................................... 11-12

%

Saddle flashing ........ 68, 93, 158-159
Saddle hip .................... 230-231, 242
 strip ..........................................230
Saddle ridge ................ 228, 230-231
 strip ..........................................230
Sagging roof ..................................24
Salvaged shingles ................ 110-112
Saturant .........................................72
Scaffolding ..................................427
Scheduling ...................................425
Schmid
 top ............................187, 190, 198
 underlayment ..............................50
Scoria ..........................................293
Scrap lumber .................................26
Screen ..........................................411
Screened vent ..............................408
Seal cap .......................................388
Sealant ................................. 355-357
 epoxy ........................................356
 foam .........................................359

 neoprene ...................................359
 tape ...................................357, 359
Sealed underlayment system .............. 
 ...............46-48, 192, 198, 207-210
Sealers
 organosilene .............................368
 quartz carbide ...........................368
Seam solvent ...............................329
Seam-welding, TPO roofing ............. 
 ..........................................330, 332
Seams, metal roofing .......... 249-259
 batten ........................ 256-257, 272
 cleats .................255-256, 258-259
 cross ...258-259, 261-262, 271-272
 flat .............254-255, 261-266, 271
 integral standing .......................259
 job-fabricated ................... 253-258
 lock ...................................237, 259
 riveted .............................. 253-254
 soldered .............253-255, 258-259
 standing .................... 237, 255-256
 welded ......................................259
Sectioning a roof ...........................20
Seismic
 movement .................................307
 zones ..........................................24
Selvage
 edge ..........................................122
 starter strip ....................... 130-131
 strip ..........................................130
 waste ........................................135
Separation sheet ..........319, 323, 328
Settlement .....................................96
Shading .........................................84
Shake
 bundles ..................... 152, 164-166
 spacing .....................................155
 waste ................................ 166-180
Shakes ................................. 149-186
 installation ........................ 154-164
 machine-grooved ......................176
Shale ............................................294
Sheathing ................................. 23-32
 deflection .......................... 278-279
 eaves ......................30-31, 154-155
 estimating quantities ..................34
 plywood................................ 27-29
 skip .............................................29
 solid ................................................ 
 ... 24-32, 76, 124, 160-161, 190, 265
 spaced ............................................. 
 ...29-31, 40, 56, 154-155, 162, 405
 support........................................29
 waferboard .................................29
Sheet lead ....................................269
Sheet metal ..................................232
 copper .......................................271
 galvanized ........................ 261-262
 gauge ........................................245
Sheets ..........................................245
 plastic corrugated .....................267
 reinforced polyester ... 295, 321-322
Shingle
 nails .................................. 102-103
 patterning ............................. 79-82
 patterns, asphalt .................... 79-81
 siding ........................ 175-182, 184
 tabs .............................................75
 undercoursing ................... 175-180
Shingles
 fancy-butt .................................176
 installation ........................ 154-164
 rejointed ...................................176
Shiplap boards ...............................26
Shoe..................................... 410-411
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Side
 lap .............265, 267, 269, 279, 287
 seam .........................................258
Sidewall shingles
 bundles .....................................184
 coursing ............................ 178-180
 double-coursing ................ 179-180
 exposure ........................... 179-182
 installation ........................ 176-178
 ribbon coursing ........................180
 single-coursing .................178, 180
 spacing .....................................178
 staggered coursing ........... 180-181
Siding
 flashing with ......................... 96-97
 metal ......................... 259-261, 268
 shingle ...................... 175-182, 184
Silicone
 caulk ................................. 355-356
 rubber .......................................321
 sealant ..............216, 356, 368, 388
Silicone roofing ....................377,380
 application temperatures ..........377
 coverage ...................................379
 surface damage .........................380
Silver, solder ...............................258
Single-coverage
 roll roofing .......................122, 132
 underlayment .... 39-40, 43, 50, 192
Skylight flashing .........................305
Slag ............................. 293-294, 302
Slashgrain wood shingles .................. 
 .......................... 150, 152, 395-396
Slate ..................................... 221-234
 colors ........................................221
 combing ............................ 229-230
 commercial standard ................222
 coursing ............................ 223-224
 damaged ...................................392
 estimating costs ........................244
 estimating quantities ........ 239-244
 exposure ........................... 223-224
 fasteners ........................... 234-235
 flashing ............................. 235-239
 grades .......................................222
 graduated .......... 222-224, 227, 232
 head lap ............................ 224-229
 hips ................................... 230-231
 life expectancy ............. 37-38, 221
 mitered-hip .......................230, 231
 nailing ......................................230
 random .............................224, 227
 re-roofing .................................406
 repair ........................................392
 ridges ........................ 223, 228-230
 sizes ..........................................222
 standard ............................ 222-226
 textural ..................... 222-224, 232
 thickness ...................................222
 tools ..........................................239
 trade names ..............................222
 trapezoidal ................................230
 triangular ..................................230
 under-eaves ......................223, 241
 underlayment ............................224
 unfading ...................................222
 unpunched ................................223
 valleys .............................. 232-234
 weathering ................................222
 weight ............................... 225-226
Slate jointing .......................224, 227
Slate roofs ................. 35-40, 64, 269
Slate-surfaced felt .......................295
Slater’s punch ..............................239
Slating nails .................................235

Slip joint connectors ...................412
Slip sheet ..... 286, 319, 323-325, 329
Slippery surfaces ................. 427-428
Slope ................................. 10, 12-13
 degrees .......................................12
 variable .......................................20
Sloping fascia ................................14
Slotted corrugated panels ............281
Smooth-surfaced roof ........................ 
 ...................304, 325-326, 404-405
Snow loading ......247, 254, 278, 348
Snow precautions
 elastomeric roofing ..................320
 flashing .................................60, 93
 interlayment ...............................56
 maintenance .............................393
 tile roofing ................................192
 wood shingles & shakes .................. 
 .................................. 154-156, 163
Soffit ........................... 185, 246-247
 ventilation ..........60, 162, 407, 409
Soft copper ..........................235, 271
Solder .......... 235, 237-238, 410, 412
 acid-flux ...................................239
 high-tin .....................................259
 rosin-flux ..................................235
 tin-lead .....................................258
Solid sheathing .................................. 
 ........ 24-32, 76, 124, 160, 190, 404
Solvent acrylic caulk ........... 355-356
Solvent
 organic ......................................291
 seam .........................................329
Sound
 control batts ..............................339
 transmission .............................339
Spaced battens ..................... 161-162
Spaced sheathing ............................... 
 .................29-31, 56, 154-155, 162
 over solid sheathing ...........32, 405
Spacer tube .......................... 410-411
Spacers .......................... 31, 160-161
Spacing, sheathing boards .............30
Span.......................................11, 268
Span rating ....................................28
Spandrel flashing ........................360
Splash
 block ................................. 411-412
 diverter ......................... 63-65, 412
Splice covers .......................308, 309
Sponge.................................202, 207
Spongy roof deck ........................374
Spot mopping
 built-up roof .....282, 284, 296, 318
 elastomeric roofing ..................323
Sprayed insulation ...............348, 349
Sprayed Polyurethane Foam (SPF) ...
 .......................................... 375-376
Spud ............................................397
Squangle ........................................12
Square ...........................................18
 factory ........................................50
Square-edged boards ...............26, 30
Stacking .......................................107
Stagger nailing ..............78, 103, 128
Staggered
 butts ............................................75
 joints, decks ..........................26, 29
Stainless steel
 composites ................................329
 roofing ........................................40
Standing seams, metal roofing .......... 
 ...........................255-256, 270-272
Staples ................. 103-104, 157, 406
 sizes ...................................... 27-29

Starter course
 asphalt shingles .....76-78, 109-119
 estimating ...................................18
 roofing repair ................... 402-403
 underlayment ........................ 56-58
 wood shingles & shakes .................. 
 .......................... 154-155, 161, 167
Starter roll ...............................76, 78
Starter strip ..................................193
 allowance .................................135
Starter-finish shake .....................156
Statement of compliance .............314
Steel
 deck ..........................................164
 door ..........................................347
Steel-core shingles ......................273
Steep asphalt
 built-up roof .....279, 286, 299, 316
 insulation ..................................349
 underlayment ..............................48
Step flashing
 asphalt shingles .............. 94, 96-98
 roofing repair ...........................399
 stop, gravel ...............285, 304, 326
 wood shingles & shakes ... 158-159
Storm
 clips .................. 196-197, 200, 203
 door .................................. 346-347
 sash ...........................................346
Story pole ............................ 176-177
Straight flange .....................308, 309
Straight-bond method, tile ..........198
Straight-split shakes ....152, 164, 165
Straight-up method, asphalt, shingle .... 
 .............................................. 83-84
Strainers ......................................412
Strapping ..............162-163, 283-284
Stretch, asphalt shingles ................24
Strip
 copper .......................................271
 saddle ridge ..............................228
Strip-shingle roofs .........................63
Structural
 cement fiber deck .....................286
 corrugated glass .......................267
 expansion joints .......................307
 wood fiber deck ........................283
Struts ....................................... 24-25
Stucco .......97-98, 182, 208-209, 361
Subcontractors .............................426
Sulfur dioxide ..............................360
Sulfuric acid ................................360
Supervision .................................417
Support spacing ....................... 27-29
Supports, horizontal ......................25
Surface primer ..................... 355-356
Surface-coated tile ......................188
Sweat sheet ....................................44
Swept eaves ......................... 161-162
Synthetic
 benefits .......................................37
 disadvantages .............................38
 rubber ...............................328, 365
 tear-resistance ............................37
 underlayment .........37-38, 274-275

/

T-bevel .................................... 12-13
T-lock
 asphalt shingles ..........................76
 roofing repair ...........................401
Tab notches ...................................75
Tabs, shingle .................................75
Tape measure ..................................5

Tapered
 edge strips ................................299
 insulation ..................................306
Tapersplit shakes ......... 152-153, 165
Tar
 saturant ................................. 36-37
 strip ............................................73
Tarred felt ......................................36
Tear-resistance, synthetic
 underlayment ..............................37
Tedlar sheets ...............................316
Tees .............................................308
Temporary roof ...........................300
Terne metal roofing & siding ............
 .......................................... 269-270
 drip edge ............................... 40-41
Terne plate .......................... 269-270
Terne-coated stainless steel .........269
Textural slate ............... 222-224, 232
Thermal
 conductivity ...................... 350-351
 expansion .................................254
Thermoplastic polyolefin (TPO) ....... 
 .......................................... 330-333
Three-ply waterproofing ..... 364-365
Three-tab shingles ............................. 
 ...................... 75-76, 110, 422, 424
Through-wall flashing .................360
Tie-in ...........................................422
Tile gaps ......................................198
Tile roofing ......................... 187-229
 accessories ................................216
 barge .........................................198
 barrel ................................ 197-198
 body-colored ............................188
 clay ...........................................187
 concrete ....................................187
 direct-nail .................................194
 estimating quantities ........ 215-216
 farm ..........................................361
 fasteners ........................... 194-196
 glazed .......................................188
 installation ........................ 190-207
 life expectancy ...................38, 187
 loading .................................. 33-34
 mitered ............................. 200-201
 mortar finishing ................200, 207
 mortar mix ................................216
 mortar-set ................. 194, 196-197
 prefabricated apex ....................202
 rake ................... 198-200, 203, 216
 re-roofing ......................... 405-406
 repairing ...................................388
 replacement ..............................214
 ridge ......... 192-193, 202, 207, 216
 shapes .......................................187
 straight-bond method ...............198
 surface coated ...........................188
 trimming ...................................201
 under-eaves ...................... 193-194
 underlayment .................. 35-38, 64
 unglazed ...................................188
Tin
 caps ....................................44, 349
 flashing .....................................235
 roofing ......................................260
 solder ........................................258
 tags .........................44, 47, 48, 211
Tinning ........................................235
Titanium dioxide .........................328
Tongue-and-groove boards .....26, 32
 deck ............................................26
 plywood......................................29
Top lap
 asphalt shingles ........................108
 tile roofing ................187, 190, 198
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 underlayment ..............................45
Topping slab ................................364
Torching ......................................122
TPO roofing ........................ 330-333
 benefits ............................. 330-331
 composition ..............................330
 cons .................................. 332-333
 installation ........................ 331-332
 life expectancy .........................333
 light-reflectivity .......................331
 seam-welding ...................330, 332
Traffic pads ......................... 300-301
Trap rock .......................................72
Trapezoidal slates ........................230
Tree sap .........................................26
Triangular slates ..........................230
Trowel .........................196, 197, 207
Two-tab shingles .........................103

*

U-value ........................................351
Unpunched slate ..........................225
UL ratings .....................................72
 weights .......................................72
 wind-resistant .............................73
Ultraviolet light ...................348, 355
 built-up roof .....................296, 315
 caulking ............................ 355-356
 elastomeric roofing ........................ 
 ...........................320-321, 328-329
 insulation ..................................348
 waterproofing ...........................366
Umbrella, metal ...........................306
Uncoated
 felts ...........................................287
 metal panels .............................266
Under-eaves slates ...... 226-227, 241
Under-shimming .........................396
Undercoursing shingles ....... 175-180
Underfloor ventilation .................354
Underlayment .......................... 35-70
 buckling ..............................61, 123
 coursing ......................................43
 double-coverage ....... 39-40, 43, 50
 end laps ................................ 45-46
 estimating quantities ............ 49-56
 installation ............................ 43-49
 laps ................45-46, 50, 61, 67-68
 metal shingles ................... 274-275
 minimum ....................................37
 non-sealed ...................................... 
 .......46-47, 189, 203, 205, 207-210
 overhang .....................................44
 recommended ....................... 36-40
 requirements ......................... 38-40
 saturated felt ......................... 36-37
 saturated fiberglass .....................36
 sealed .............46-48, 204, 206-211
 single coverage ...39-40, 43, 50, 192
 synthetic ................37-38, 274-275
 unsealed system .................65, 205
 valley .........................44-45, 67-68
 waste factors ............. 50, 51-52, 57
 weights ................................. 36-39
Uneven roof loads .........................32
Unfaced insulation .............. 338-339
Unfading slate .............................222
Unglazed tile ...............................188
Uniform live loads ........................28
Unsaturated felt ...........................323

Unsealed underlayment system ......... 
 ............................................65, 205
Upper roof edge flashing ............132
Uprights................................... 24-25
Urethane ..............321, 342, 349, 355

2

V-beam ........................................268
V-beam sheets .............................268
V-ridge ................................ 200-201
 weights ............................. 187-188
V-ridge tile .......................... 200-202
 canoe ................................ 233-234
 clip ............................................205
 closed .........................63, 232, 234
 closed-cut ............................. 63-66
 half-lace ................................63, 66
 open ....................................63, 232
 radius ........................................234
 roll roofing .......................124, 127
 round ................................ 232-233
 underlayment ........................ 44-45
 valley blocks ....................232, 234
 woven ................................... 63-66
V-ridge tiles ................................202
Valley debris ............. 63-65, 86, 388
Valley flashing ........................ 63-68
 asphalt shingles ..........................76
 estimating ............................. 69-70
 installing, metal .................... 67-70
 installing, non-metal ............ 65-67
 metal ..................... 63-64, 204, 232
 metal roofing ............................251
 roll roofing ...............................124
 tile roofing ................ 190, 203-206
 underlayment .......35, 49-50, 63-68
 wood shingles & shakes ...........154
Valley jack rafter ..................... 13-14
Valley length factors .............22, 431
Valley rafter ............................ 13-14
 plan length ..................................21
Valley-ridge juncture ..........203, 205
Valley-slope factors ................ 14-15
Vapor retarder ..................... 352-354
 aluminum foil ...........................352
 batt insulation ................... 338-339
 built-up roof ................................... 
 .......... 281, 284-286, 300, 301, 353
 crawl space, location ................354
 disadvantage .............................352
 effectiveness .............................353
 elastomeric roofing ..................324
 floor location ............................354
 foil ............................................352
 insulating doors & windows ....347
 materials ...................................352
 placement ......................... 352-354
 rigid insulation .........................343
 tile roofing ................ 208-209, 211
 wood shingles & shakes ... 163-164
Vapor retarder paint ....................354
Varying roof slopes .......................63
Vaulted ceiling ............................350
Vent
 collar ..........................................98
 flange ................ 101-102, 158, 210
 flange, rubber .....................98, 251
 screen .......................................408
 sleeve ........................................101
 space ...........................................61
 stack .........................101, 158, 333

Vent flashing
 asphalt shingles .......... 98, 101-105
 boot ..........................................333
 elastomeric roofing ..................333
 jack ...................................210, 213
 louvers ......................................408
 roll roofing ....................... 132-133
 slate roofing .............................238
 tile roofing ................ 210, 213-214
Vent pipe
 asphalt shingles .................. 98-101
 built-up roof .............................305
 roll roofing ...............................133
 roofing repair ...........................388
 slate roofing .............................238
 tile roofing ................................210
Vented
 base sheet .........................298, 353
 membrane .................................284
 metal panels .............................325
Ventilation ......... 29, 60-61, 192, 281
 attic ................................... 407-409
 underfloor .................................354
Ventilator ....................................238
Vents
 dryer .........................................362
 gross area .................................408
 relief .........................281, 284, 307
 ridge .................................259, 409
 screened ....................................408
Vermiculite insulation ......... 339-341
Vinyl acrylic
 caulk .........................................356
 roofing ......................................322
Viscosity .....................................291
Volcanic glass .............................344
Vulcanized rubber roofing ..........324

.

Waferboard ...................................29
 sheathing ....................................24
Wage rates ................... 417, 420-421
Walking in .............................48, 123
Walkpad ......................................380
Walkways ............................319, 380
Wall
 flashing ..................... 184, 360-361
 insulation ..................................342
Warped
 felts .............................................26
 shingles ....................................401
Warranty ...........5, 38, 327, 328, 330
Waste ...............................................5
Waste factors ...............114, 119, 260
Water
 course .......................................189
 cut-offs .....................................297
 dam ...................................249, 389
 diverter .....................................203
 jackets ........................................75
 lines ............................................75
 repellents ..................................361
 shield ....................................60, 93
Water guards
 metal roofing ............................250
 slate roofing .............................232
 tile roofing ........ 200, 203-204, 207
 valley flashing ................ 64, 65-67
Water-retaining roofs ... 293, 301-302
Waterproof wax ..........................368
Waterproofing ..................... 360-361
 bentonite ...................................366

 built-up ............................. 362-365
 cold-applied ...................... 362-365
 composite .................................366
 elastomeric ............... 320, 365-366
 epoxy ........................................368
 estimating quantities ................365
 installation ........................ 360-365
 integral .....................................361
 liquid plastic .............................366
 phase method ...........................364
 roll ..............................................35
 shingle method .........................364
Waterstops ...................................360
Weather .......................................426
Weather checks ................... 188-189
Weathering slate ..........................222
Weatherstripping .........................407
Weep holes .................. 197, 201-202
Weight
 built-up roof ...............................26
 clay tile .......................................27
 roof deck ....................................27
 roofing felt .................................27
 shakes .......................................152
Welding .......................................270
White
 cedar shingles ...........................175
 metal .........................................269
Wicking .........................................37
Wind
 block ................................. 203-204
 damage .....................................390
Wind-resistant roofing
 asphalt shingles .................... 90-92
 built-up roof .............................294
 elastomeric roofing ........................ 
 .......................... 323, 326, 331-332
 roofing repair ...........................390
 shingles ......................................73
 underlayment ..............................46
Windows ......................... 60-61, 237
 casing .......................................176
 flashing .....................................176
Wood
 batten strips ..............................256
 ceiling .........................................32
 closure strips ............................253
 nailers ............... 283-284, 299, 327
 resins ..................................35, 330
Wood shingles ..................... 149-186
 bell eaves ..........................161, 162
 bundles .............................152, 167
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Wood starter strip ........................192
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National Estimator Cloud

Generate professional construction estimates for all resi-
dential and commercial construction from your internet 
browser. Includes 10 Craftsman construction cost databases, 
over 40,000 labor and material costs for construction, in an 
easy-to-use format. Cost estimates are well-organized and 

thoroughly indexed to speed and simplify writing estimates for nearly 
any residential or light commercial construction project – new construc-
tion, improvement or repair. Convert the bid to an invoice – in either 
QuickBooks Desktop or QuickBooks Online. Access your estimates from 
anywhere and on any device with a Web browser. Monthly and one-time 
billing options available. 	
Visit https://craftsman-book.com/national-estimator-cloud for more details.

Home Building Mistakes & Fixes

This is an encyclopedia of practical fixes for real-world home building and 
repair problems. There's never an end to “surprises” when you're in the busi-
ness of building and fixing homes, yet there's little published on how to deal 
with construction that went wrong — where out-of-square or non-standard 
or jerry-rigged turns what should be a simple job into a nightmare. This 
manual describes jaw-dropping building mistakes that actually occurred, 
from disastrous misunderstandings over property lines, through basement 
floors leveled with an out-of-level instrument, to a house collapse when a 
siding crew removed the old siding. You'll learn the pitfalls the painless way, 
and real-world working solutions for the problems every contractor finds in 
a home building or repair jobsite. Includes dozens of those “surprises” and 
the author's step-by-step, clearly illustrated tips, tricks and workarounds for 
dealing with them. 384 pages, 8½ x 11, $52.50	
eBook (PDF) also available; $26.25 at www.craftsman-book.com

Estimating Home Building Costs Revised

Accurate estimates are the foundation of a successful construction busi-
ness. Leave an item out of your original estimate and it can take the profit 
out of your entire job. This practical guide to estimating home construc-
tion costs has been updated with Excel estimating forms and worksheets 
with active cells that ensure accurate and complete estimates for your 
residential projects. Load the enclosed CD-ROM into your computer 
and create your own estimate as you follow along with the step-by-step 
techniques in this book. Clear, simple instructions show how to estimate 
labor and material costs for each stage of construction, from site clearing 
to figuring your markup and profit. Every chapter includes a sample cost 
estimate worksheet that lists all the materials to be estimated.  Even shows 
how to figure your markup and profit to arrive at a price. 	
336 pages, 8½ x 11, $38.00	
Also available as an eBook (PDF), $19.00 at www.craftsman-book.com

Craftsman’s Construction Installation Encyclopedia

Step-by-step installation instructions for just about any residential 
construction, remodeling or repair task, arranged alphabetically, from 
Acoustic tile to Wood flooring. Includes hundreds of illustrations that 
show how to build, install, or remodel each part of the job, as well as 
manhour tables for each work item so you can estimate and bid with con-
fidence. Also includes a CD-ROM with all the material in the book, handy 
look-up features, and the ability to capture and print out for your crew the 
instructions and diagrams for any job. 792 pages, 8½ x 11, $65.00	
Also available as an eBook (PDF), $32.50 at www.craftsman-book.com

Construction Forms for Contractors

This practical guide contains 78 practical forms, letters and checklists, 
guaranteed to help you streamline your office, organize your jobsites, 
gather and organize records and documents, keep a handle on your 
subs, reduce estimating errors, administer change orders and lien issues, 
monitor crew productivity, track your equipment use, and more. Includes 
accounting forms, change order forms, forms for customers, estimating 
forms, field work forms, HR forms, lien forms, office forms, bids and pro-
posals, subcontracts, and more. All are also on the CD-ROM included, in 
Excel spreadsheets, as formatted Rich Text that you can fill out on your 
computer, and as PDFs. 360 pages, 8½ x 11, $48.50	
Also available as an eBook (PDF), $24.25 at www.craftsman-book.com

Handbook of Construction Contracting, Volume 1

Everything you need to know to start and run your construction business; 
the pros and cons of each type of contracting, the records you'll need to 
keep, and how to read and understand house plans and specs so you find 
any problems before the actual work begins. All aspects of construction 
are covered in detail, including all-weather wood foundations, practical 
math for the job site, and elementary surveying.	
416 pages, 8½ x 11, $32.75

Handbook of Construction Contracting, Volume 2

Everything you need to know to keep your construction business profitable; 
different methods of estimating, keeping and controlling costs, estimating 
excavation, concrete, masonry, rough carpentry, roof covering, insulation, 
doors and windows, exterior finishes, specialty finishes, scheduling work 
flow, managing workers, advertising and sales, spec building and land 
development, and selecting the best legal structure for your business.	
320 pages, 8½ x 11, $33.75

Contractor’s Guide to QuickBooks by Online Accounting

This book is designed to help a contractor, bookkeeper and their accoun-
tant set up and use QuickBooks Desktop specifically for the construction 
industry. No use re-inventing the wheel, we have used this system with 
contractors for over 30 years. It works and is now the national standard. 
By following the steps we outlined in the book you, too, can set up a good 
system for job costing as well as financial reporting. 	
156 pages, 8½ x 11, $68.50

National Home Improvement Estimator

Current labor and material prices for home improvement projects. Provides 
manhours for each job, recommended crew size, and the labor cost for 
removal and installation work. Material prices are current, with location 
adjustment factors. Gives step-by-step instructions for the work, with help-
ful diagrams, and home improvement shortcuts and tips from experts.	
568 pages, 8½ x 11, $98.75. Revised annually	
Also available as an eBook (PDF), $49.38 at www.craftsman-book.com

Construction Contract Writer

Relying on a “one-size-fits-all” boilerplate construction contract to fit your 
jobs can be dangerous - almost as dangerous as a handshake agreement. 
Construction Contract Writer lets you draft a contract in minutes  that 
precisely fits your needs and the particular job, and meets both state and 
federal requirements. You just answer a series of questions - like an inter-
view - to construct a legal contract for each project you take on. Anticipate 
where disputes could arise and settle them in the contract before they 
happen. Include the warranty protection you intend, the payment sched-
ule, and create subcontracts from the prime contract by just clicking a box. 
Includes a feedback button to an attorney on the Craftsman staff to help 
should you get stumped - No extra charge.	
$149.95. Download the Construction Contract Writer at: 	
www.constructioncontractwriter.com

Profits in Buying & Renovating Homes

Step-by-step instructions for selecting, repairing, improving, and sell-
ing highly profitable “fixer-uppers.” Shows which price ranges offer the 
highest profit-to-investment ratios, which neighborhoods offer the best 
return, practical directions for repairs, and tips on dealing with buyers, 
sellers, and real estate agents. Shows you how to determine your profit 
before you buy, what “bargains” to avoid, and how to make simple, profit-
able, inexpensive upgrades. 304 pages, 8½ x 11, $24.75

Construction Estimating Reference Data

Provides the 300 most useful manhour tables for practically every item of 
construction. Labor requirements are listed for sitework, concrete work, 
masonry, steel, carpentry, thermal and moisture protection, doors and 
windows, finishes, mechanical and electrical. Each section details the work 
being estimated and gives appropriate crew size and equipment needed. 	
Available only as an eBook (PDF), $29.50 at www.craftsman-book.com

Practical References for BuildersPractical References for Builders
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National Framing & Finish Carpentry Estimator Download

Current labor and material prices for thousands of framing and finish 
carpentry items. Step-by-step instructions for estimating everything from 
the sill plate to the ridge board, including hundreds of helpful pictures, 
tables and illustrations. Includes labor and material prices for install-
ing practically all framing lumber, from girders to roof sheathing. Even 
includes hard-to-find demolition labor estimates. Lists costs and man-
hours for finish carpentry such as ceiling sheathing, interior trim, molding, 
paneling, cabinets, countertops, hardwood flooring, wood stairways, and 
more. Includes free quarterly price updates throughout the edition year. 
Available only in electronic format. Have the updated prices you need in 
minutes and start estimating today with current data! 	
Revised annually. $59.99, at www.craftsman-book.com

National Appraisal Estimator

An Online Appraisal Estimating Service. Produce credible single-
family residence appraisals – in as little as five minutes. A 
smart resource for appraisers using the cost approach. Reports 
consider all significant cost variables and both physical and 

functional depreciation.

Visit www.craftsman-book.com/national-appraisal-estimator-online-software 
for more information.

CD Estimator

If your computer has Windows™ and a CD-ROM drive, CD Estimator puts 
at your fingertips over 150,000 construction costs for new construction, 
remodeling, renovation & insurance repair, home improvement, framing & 
finish carpentry, electrical, concrete & masonry, painting, earthwork & heavy 
equipment and plumbing & HVAC. Quarterly cost updates are available at 
no charge on the Internet. You'll also have the National Estimator program 
— a stand-alone estimating program for Windows™ that Remodeling 
magazine called a “computer wiz,” and Job Cost Wizard, a program that 
lets you export your estimates to QuickBooks Pro for actual job costing. A 
60-minute interactive video teaches you how to use this CD-ROM to esti-
mate construction costs. And to top it off, to help you create professional-
looking estimates, the disk includes over 40 construction estimating and 
bidding forms in a format that's perfect for nearly any Windows™ word 
processing or spreadsheet program. 	
CD Estimator is $149.50

National Construction Estimator

Current building costs for residential, commercial, and industrial con-
struction. Estimated prices for every common building material. Provides 
manhours, recommended crew, and gives the labor cost for installation.	
672 pages, 8½ x 11, $97.50. Revised annually	
Also available as an eBook (PDF), $48.75 at www.craftsman-book.com

Markup & Profit: A Contractor’s Guide Revisited

In order to succeed in a construction business, you have to be able to 
price your jobs to cover all labor, material and overhead expenses, and 
make a decent profit. But calculating markup is only part of the picture. If 
you’re going to beat the odds and stay in business - profitably, you also 
need to know how to write good contracts, manage your crews, work with 
subcontractors and collect on your work. This book covers the business 
basics of running a construction company, whether you’re a general or 
specialty contractor working in remodeling, new construction or commer-
cial work. The principles outlined here apply to all construction-related 
businesses. You’ll find tried and tested formulas to guarantee profits, with 
step-by-step instructions and easy-to-follow examples to help you learn 
how to operate your business successfully. Includes a link to free down-
loads of blank forms and checklists used in this book. 	
336 pages, 8½ x 11, $52.50	
Also available as an eBook (EPUB, MOBI for Kindle), $39.95 at	
www.craftsman-book.com

Rough Framing Carpentry

If you'd like to make good money working outdoors as a framer, this is the 
book for you. Here you'll find shortcuts to laying out studs; speed cutting 
blocks, trimmers and plates by eye; quickly building and blocking rake 
walls; installing ceiling backing, ceiling joists, and truss joists; cutting and 
assembling hip trusses and California fills; arches and drop ceilings — all 
with production line procedures that save you time and help you make 
more money. Over 100 on-the-job photos of how to do it right and what 
can go wrong. 304 pages, 8½ x 11, $26.50

Residential Wood Framing Construction Quick-Card

This 6-page laminated card covers the construction essentials for wood 
framing based on the new 2021 International Residential Code (IRC). 	
6 pages, 8½ x 11, $7.95

Contractor’s Survival Manual Revised

The “real skinny” on the down-and-dirty survival skills that no one likes 
to talk about - unique, unconventional ways to get through a debt crisis: 
what to do when the bills can’t be paid, finding money and buying time, 
conserving income, transferring debt, setting payment priorities, cash 
float techniques, dealing with judgments and liens, and laying the foun-
dation for recovery. Here you’ll find out how to survive a downturn and 
the key things you can do to pave the road to success. Have this book as 
your insurance policy; when hard times come to your business it will be 
your guide. 336 pages, 8½ x 11, $38.00	
Also available as an eBook (PDF), $19.00 at www.craftsman-book.com

Paper Contracting:  The How-To of Construction 
Management Contracting

Risk, and the headaches that go with it, have always been a major part of 
any construction project — risk of loss, negative cash flow, construction 
claims, regulations, excessive changes, disputes, slow pay — sometimes 
you'll make money, and often you won't. But many contractors today are 
avoiding almost all of that risk by working under a construction manage-
ment contract, where they are simply a paid consultant to the owner, 
running the job, but leaving him the risk. This manual is the how-to of 
construction management contracting. You'll learn how the process 
works, how to get started as a CM contractor, what the job entails, how to 
deal with the issues that come up, when to step back, and how to get the 
job completed on time and on budget. Includes a link to free downloads 
of CM contracts legal in each state. 272 pages, 8½ x 11, $55.50	
eBook (PDF) also available; $27.75 at www.craftsman-book.com

National Repair & Remodeling Estimator

The complete pricing guide for dwelling reconstruction costs. Reliable, 
specific data you can apply on every repair and remodeling job. Up-to-
date material costs and labor figures based on thousands of jobs across 
the country. Provides recommended crew sizes; average production 
rates; exact material, equipment, and labor costs; a total unit cost and a 
total price including overhead and profit. Separate listings for high- and 
low-volume builders, so prices shown are specific for any size business. 
Estimating tips specific to repair and remodeling work to make your bids 
complete, realistic, and profitable. 	
528 pages, 8½ x 11, $98.50. Revised annually	
Also available as an eBook (PDF), $49.25 at www.craftsman-book.com

The Art of Roof Cutting Series DVD Library - Basic

A master framer demonstrates how to build hip, gable, gambrel and shed 
roofs, valleys, fake valleys and other details. As a skilled craftsman you will 
appreciate the value of these comprehensive roof framing videos. Used in 
technical schools and highly recommended by building contractors. 	
DVD - 2 Hrs. $79.95 

The Art of Roof Cutting Series DVD Library - Advanced

A master framer demonstrates how to build octagons, roofs on variable 
plate heights, complex hip and gable roofs, hip to valley extensions, irreg-
ular angled rafters and more. As a skilled craftsman, you will appreciate 
the value of these comprehensive roof framing videos. Used in technical 
schools and highly recommended by building contractors. 	
DVD - 2.5 Hrs. $79.95 

National Renovation & Insurance Repair Estimator

Current prices in dollars and cents for hard-to-find items needed on most 
insurance, repair, remodeling, and renovation jobs. All price items include 
labor, material, and equipment breakouts, plus special charts that tell you 
exactly how these costs are calculated. 	
488 pages, 8½ x 11, $99.50. Revised annually	
Also available as an eBook (PDF), $49.75 at www.craftsman-book.com
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Renovating & Restyling Older Homes

Any builder can turn a run-down old house into a showcase of perfection 
— if the customer has unlimited funds to spend. Unfortunately, most 
customers are on a tight budget. They usually want more improvements 
than they can afford — and they expect you to deliver. This book shows 
how to add economical improvements that can increase the property 
value by two, five or even ten times the cost of the remodel. Sound impos-
sible? Here you'll find the secrets of a builder who has been putting these 
techniques to work on Victorian and Craftsman-style houses for twenty 
years. You'll see what to repair, what to replace and what to leave, so you 
can remodel or restyle older homes for the least amount of money and the 
greatest increase in value. 416 pages, 8½ x 11, $33.50

Contractor's Plain-English Legal Guide

For today's contractors, legal problems are like snakes in the swamp 
— you might not see them, but you know they're there. This book tells 
you where the snakes are hiding and directs you to the safe path. With 
the directions in this easy-to-read handbook you're less likely to need a 
$200-an-hour lawyer. Includes simple directions for starting your business, 
writing contracts that cover just about any eventuality, collecting what's 
owed you, filing liens, protecting yourself from unethical subcontractors, 
and more. For about the price of 15 minutes in a lawyer's office, you'll 
have a guide that will make many of those visits unnecessary. Includes a 
CD-ROM with blank copies of all the forms and contracts in the book. 	
272 pages, 8½ x 11, $49.50

Residential Roof Assemblies Quick-Card

This six-page, full-color card quickly covers roofing information 
used in architectural plans and engineering drawings. Includes sev-
eral quick lookup tables and pictures. Based on the 2021 International 
Residential Code (IRC). 6 pages, 8½ x 11, $9.95

How to Succeed With Your Own Construction Business

Everything you need to start your own construction business: setting up 
the paperwork, finding the work, advertising, using contracts, dealing 
with lenders, estimating, scheduling, finding and keeping good employ-
ees, keeping the books, and coping with success. If you're considering 
starting your own construction business, all the knowledge, tips, and 
blank forms you need are here. 336 pages, 8½ x 11, $28.50	
Also available as an eBook (PDF), $14.25 at www.craftsman-book.com

Builder's Guide to Accounting Revised

Step-by-step, easy-to-follow guidelines for setting up and maintaining 
records for your building business. This practical guide to all accounting 
methods shows how to meet state and federal accounting requirements, 
explains the new depreciation rules, and describes how the Tax Reform 
Act can affect the way you keep records. Full of charts, diagrams, simple 
directions and examples, to help you keep track of where your money is 
going. Recommended reading for many state contractor's exams. Each 
chapter ends with a set of test questions, and a CD-ROM included FREE 
has all the questions in interactive self-test software. Use the Study Mode 
to make studying for the exam much easier, and Exam Mode to practice 
your skills. 360 pages, 8½ x 11, $43.00	
eBook (PDF) also available, $21.50 at www.craftsman-book.com

Craftsman eLibrary

Craftsman’s eLibrary license gives you immediate access to 
60+ PDF eBooks in our bookstore for 12 full months! 	
You pay only one low price. $129.99. 	
Visit www.craftsman-book.com for more details.
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