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Note: Page numbers in italics indicate
Illustrations,

A-frame roof, 291
Acute angles, 320, 320
Advance bills, 120, 121
preparing, 123
Aluminum pipe, corrugated, 408
American Concrete Institute (ACI), 234
Amphitheater stage, 2
Anchor bolt plan, 136-7, 137
Angles, 70, 120
rules for, 320
using trigonometric functions to solve
for, 325-6
Angular measurement, 311-13
Arches, laminated, 300-1, 301
Architect'’s scale, 15, 15
Azimuths, 3117, 313-14, 314

Balloon framing, 282, 2834

Bank floor plan, 31

Bar bending schedule, 240

Base angle, 132, 135

Baseplate connection details, 94, 96-7

Beam details, 226-7

Beam fubrication details, 110, 11112,
198, 199

Beam framing plans, 150, 160, 161, 211

Beam schedule, 239-40

Beams, 74

laminated, 301, 301-2

Bearings, 314, 315

Bending structural steel products, 44

Bent bar types, 238

Bills of materials, See Structural steel hills
of materials; Precast concrete bills
of materials

Bolted beam-to-column connection
details, 1834, 184-6, 186

Bolied connections, 58~60, 59-60

Rolting, 44

Borders, 16, 17

Bracing, 285, 286

Brass pipe, 381

Break lines, 9

Bridging, 275, 276, 277

Building beams, 46

Built-up girders, 73, 73

C shapes, 71
CAD manager, structural engineering,
26-7,27
CAD scales, 15-16
CAD systems, in structural engineering,
18, 18-21
CAD technician
role in performing quantity takeoffs and
caleulations, 369-70
in structural engineering, 25-6
Cantilever walls, 248, 248
Cast iron pipe, 381
Centerlines, 9, 12
Channels, 71, 71
Check valves, 388, 388, 3934
Checker, structural engineering, 26
Checking, structural CAD, 30, 34-5, 38
Checkprints, 34-5
Civil drafting, xv-xx
Column-and-beam frammg plan, 76
Column baseplate connections, 182-3, 183
Column details, 224-5
Column engineering drawing, 254
Column fabrication details, 106, 10$-10,
110, 196, 197, 198
Column framing plans, 74, 77, 149, 155,
159, 160, 210
Column schedule, 78, 239
Column shapes, 249, 251
Column splicing, 249, 250
Columns, 46, 74
See also Poured-in-place concrete walls
and columns
Computer-aided dmfting, See CAD
Concrete columns, quantity takeoff
process for, 372, 373-6, 375
Concrete engineering drawing, 32
Concrete footing and foundation, quantity
takeoff process for, 372, 376
Concrete pipe, 408-11, 409, 410
joint design, 411, 411, 412
Consulting engineering firms,
as employers, 416
Contour lines, 344-5, 364
grid surveys, 345, 348-9
lines and slopes, 344
lines and streams, 345
plotting fram survey points or field
notes, 344-5, 345-7, 162, 365

Contour map, 352, 359

Copper pipe, 381

Copper tubing, 381

Correcting, structural CAD, 38

Corrugated aluminum pipe, 408

Corrugated pipe used In stormwater
drainage system. 405, 406

Corrugated plastic pipe, 408

Corrugated steel pipe, 405-8

acceptable tolerances for, 407
nstallation requirements for, 408

Cosecant function, salving right triangles
using, 325

Cosine function, solving right triangles
using, 323

Cotangent function, solving right trinngles
using, 324

Cut-and-fill cross sections, 352, 359-60

Cutting plain lines. 9, 13

Cutting structural steel products, 42

Design intent, 18
Detail punch, 42
Dimension lines, 9, 13
Dimensions for structural steel shapes, 439
Double-L stairs, 269
Double-tee wall panel framing plans, 152-4
Double tees, 45
Drafting clerk, structural CAD
departiment, 24, 25
Drawing
anchor bolt plans, 137
baseplate connection details, 182-3
bolted beam-to-column connection
details, 186
earthwork, 352, 359-60
framing plans, 155, 158-9, 160, 1614, 165
haunch connections, 189, 190-1
highway and road layout, 352, 357
pipe, 388, 395400
plan and profile. 352, 354-6
post. beam, girder, and arch, 301-2, 3034
poured-in-place concrete, 234, 236, 236,
237,238-9, 241-2
precast concrete sections, 172, 176-7, 178
profile-level, 346-7, 352, 353
pumps, 399-400, 401
rigid-frame cross sections, 138
rool framing plan, 138



roof sheeting plan, 138
sidewall and endwall sheeting plans, 141
structural CAD, 30, 31-3
structural steel connection details, 101, 101
structural steel framing plans, 74, 76-8
tank and vessel, 402-5, 4034
welded connections, 188-9
See also Engineering drawings; Placing
drawings
Drilling structural steel products, 42
Dutch hip roof, 291

Earthwork drawings, 352, 359-60
Eave strut, 130, 132
connection details, 145, 145
Eaves, 290, 293
Electronic distance measurement (EDM)
principle, 317, 318
Employment, 416-22
civil CAD technicians, xv
interview, 418
interview follow-up, 418
letter of introduction, 417, 417
locating potential employers, 417
pipe CAD technicians, xv
portfolio of drawings, 418
primary employers of CAD technicians
consulting engineering firms, 416
precast concrete companies, 416
steel fabrication companies, 416
résumés, 41718, 419-2)
secondary employers of CAD
technicians, 416-17
architects, 416-17
county civil engineering
departments, 416
federal civil service, 417
large construction companies, 416
structural CAD technicians, xv
wise job seeker, 418
Endwall sheeting plan, 141, 143
Engineering calculation sketches, 204,
205, 216
Engineering drawings, 5, 6-7, 241
poured-in-place concrete floor
system, 264
wall and column, 249, 252-6
See also Drawing: Placing drawings
Engineer’s scale, 15, 16
Engineer's sketch, 73, 81-3

Fabrication details. See Structural steel
fabrication details; Precast concrete
fabrication details; Structural product
fabrication

Field notes (survey paints), 344-5, 346-7,

362, 364-6
Finishing structural steel products, 45
Flange weld plate connections, 186, 187, 188

.........................................................................................................................................................................

INDEX

Flanged fittings and joints, 386, 387
Flat-siabs, 46
See also Precast conerete flat-slab forms

Floor framing plans, 160, 165

Floor joist selection, 277-8

Floor member fabrication details, 198,
200, 204

Floor systems. See Poured-in-place
cancrete floor systems; Structural
wood floor systems

Floor truss systems, 276-7, 277-8

Football stadium and pressbox, 3

Foundations, See Poured-in-place concrete
foundations

Framed connections, 94, 98-100, 101

Framing plans. See Strisctural steel framing
plans; Precast concrete framing
plans; Roof framing plans

Full sections, 170, 172

Gable roof, 297

Gage, 407

Gumbrel roof, 291

Gate valves, 357, 388, 389-9)

Geographic Information System (G1S),
308, 3334

Girder and joist floor systems, 274,
274-5,276

Girders, 73, 74, 301, 301-2

Girt, 130, 132

Girt connection details, 144, 144

GIS, See Geographic Information
System (GIS)

Global Positioning System (GPS), 332

inherent errors in, 333
minimizing the inherent errors of, 333

Globe valves, 388, 388, 392

Glued-laminated wood fabrication, 51, 52

Gravity retaining wall, 252

Grid azimuths, 313

Grid surveys, 345, 348-9

Ground-penetrating radar (GPR), 333

Ground-scan sonar, 333

Ground-supported system, 260, 260

Handling structural steel products, 42

Haunch connections, 189-91, 189-9)

Heavy-load/long-span framing
products, 73

Hidden lines, 9, 12

High-density polyethylene (HDPE) pipe,
408, 408

High-strength bolts, 58

High-strength steel prestressing strands, 50

Highway and road layout drawings, 352, 357

curve data, 352, 357

Hip roof, 291

Holding pond for stormwater drainage
system, 405, 405

Index contour lines, 344, 345
Intermediate contour lines, 344, 345
[nterviewing
for a job, 418, 421
follow-up to, 418
Joist and girder floor systems, 274,
274-5, 276
Joists, 46, 74
lunior CAD technician, structural
engineering, 25, 26

1. shapes, 71

Laminated arches, 300-1, 301

Laminated beams and girders, 301, 301-2

Legal descriptions. See Property maps, and
plot plans

Legends, 155, /57

Letter of introduction, 417, 417

Lettering, 9, 14, 15-16, 16-17

Linework, 9, [0-13

Lot and block descriptions, 327, 328

M shapes, 68, 70-1

Magnetic declination, 31314, 313

Magnetic north, 313

Mansard roof, 291

Manual of Steel Construction (AISC), 86

Manual scale use, 15-16, 15-16

Mark numbers, 148, 149-54, 236, 237, 238

Metal buildings. See Pre-engineered metal
buildings

Metal connectors fibrication details, 200,
203, 205

Metal fasteners, 60

for post-and-beam connections, 301

Metes and bounds descriptions, 327, 328

MOD 24 framing, 282-5, 285

Multiple punch, 42

Obtuse angles, 320, 320

Offset sections, 173, 1734

One-way ribbed or joist slab, 261, 261

One-way solld slab and beam, 261, 261

Organizational chart, structural CAD
department, 24

Paper sizes, 16, 17
Parking structure, 5
Partial sections, 170, 172, 173, 177
Phantom lines, 9, 12
Picnic and pavillon, 4
Pipe drafting, xv
brass and copper pipe, 381
cast iron pipe, 381
check valves, 388, 388, 393-4
concrete pipe, 408-11
joint design, 411
copper tubing, 351
corrugated pipe, 405



Pipe drafting (confinued)
aluminum, 408
plastic, 408
steel, 405-8
drawings, 388
dimensioning pipe drawings, 397
single-line, 388, 395-9
single-line isometric piping drawings,
388, 397-8, 398400
symbals, 397
flanged fittings and joints, 386, 387
gate valves, 387, 388, 389-9)
globe valves, 387, 388, 392
plastic pipe, 381
pumps, 398400, 400
drawing, 399-400, 401
screwed fitlings, 381, 382-5, 386
steel pipe, 380-1, 380
tanks and vessels, 401, 403
drawings, 402-5, 4034
welded fittings and joints, 386
Pipe fittings, 381, 382-3, 386, 450-453
Pipe thread conventions, 386
Pipe thread notation, 386
Piles, 46
Piping system, 4
Placing drawings
wall and column, 249, 255-6
See also Drawing; Engineering drawings
Plastic pipe, 381
corrugated, 408
Platform framing, 282, 2834
Plywood floor systems, 275, 276
Polygons, 314, 316
Portfolio of drawings, 418
Post-and-beam construction, 300,
301-2, 303
Poured-in-place concrete fabrication, 47,
51,51
Poured-in-place concrete floor systems,
260-5
drawings, 262-3, 265
ground-supported system, 260, 260
one-way ribbed or joist slab, 261, 26/
one-way solid slab and beam, 261, 261
suspended system, 260, 260
two-way flat-plate floor systems,
262, 262
two-way solid slab and beam, 262, 262
waffle slab, 262, 263
Poured-in-place concrete foundations,
234-44
construction, 234
drawings, 234, 237, 238-9
mark numbering systems, 236,
237,238
schedules, 238, 23940 |
sheet layout and scales, 234-5, 236
symbols and abbreviations, 235-6, 237

........................................................................................................................................................................

INDEX

Poured-in-place concrete walls and
columns, 246-58
retaining walls, 246, 248
security walls, 246
shear walls, 246, 247
tied and spiral columns, 249, 249
tilt-up walls, 246, 247
wall and column engineering drawings,
249, 2524
wall and column placing drawings,
249,255
Poured-in-place stairs and ramps;
268-71
concrete ramps, 269-71
L-shaped stairs, 269
stair design, 268-9
straight stairs, 268
Pre-engineered metal buildings, 130-46
anchor bolt plan, 136-7, 137
drawing, 137
applications, 130, 131-2
base angle and sheeting angle, 132, 135
columns and beams, 135, 135
connection details, 141, 144-5
eave, 145
girt, 144, 144
purlin, 144-5, |44
eave strut, 130, 132
purlin and girt, 130, 132
rigid-frame cross sections, 138, [38—0
drawing, 138
roof and wall sheeting panels,
133-4, 135
roof framing and sheeting plans, 138,
Ml 142
drawing, 138
sidewall and endwall framing and
sheeting plans, 141, 142-3
drawing, 141
Precast concrete beam form, 49
Precast concrete bills of materials,
218-22
for beams, 219
blank form, 218
for columns, 219
constructing, 219-20
counting materials quantities, 220,
221-2
definition and purpose, 218-19
for roof members, 220
far wall panels, 220
Precast concrete column, 49
Precast concrete companies,
as employers. 416
Precast concrete connection details,
182-94
bolted beam-to-column, 1834,
184-6, 186
drawing, 186

column baseplate connections,
182-3, 183
drawing, 182-3
defined, 182
haunch connections, 189-91, 189-91
drawing, 189, 190-1
haunched beam-to-column, 189-90
welded connections, 186, 187-8,
188-9
drawing, 188-9
flange weld plate, 186, 187, 188
stem-plate-weld strip, 188, 188
weld plate-strap plate, 187, 188
weld plate-weld angle, 157, 188
Precast concrete fabrication details, 45,
45-7,47, 48, 196-216
beams, 198, 199
columns, 196, 197, 198
engineering calculation sketches,
204, 205
fabrication details defined. 196
flooriroof member, 198, 200, 201
metal connectors, 200, 203, 205
reinforcing bar schedule, 200, 206-7
shop drawings defined, 196
wall panels, 200, 202
Precast concrete flat-slab forms, 50
Precast concrete framing plans, 147-69,
149-54
beam framing plan, 150
column framing plan, 149
double-tee wall panel framing plans,
152-4
drawing
architect’s, 155, 158
beam framing plan, 160, 161
column framing plan, 135, 159, 160
floor/roof framing plan, 160,
162, 165
wall panel framing plan, 163-4, 165
general notes, 155, 157
legend, 155, 157
mark numbers, 148, J49-54
product schedules, 155, 156
roof framing plan, 151
Precast concrete sections, 170-81
defined, 170, 173
drawing, 173, 176-7, 178
full sections, 170, 172
offset sections, 173, 173-4
partial sections, 170, 172, 173
symbols, 170, 173, 175
Precast double-tee members, 50
Prestressing principle, 49
Product schedules, 155, 156
Profiles, 345-7, 349-51, 352, 353, 354-6
curved lines, 345-6, 351
profile-leveling drawings, 346-7, 353
straight lines, 345, 350



Property maps
azimuths, 311, 313-14, 314
bearings, 314, 315
direction (angular measurement),
311-13
canverting angles to decimal form, 311
subtracting degrees, minutes, and
seconds, 312
electronic distance measurement, 317
Geographic Information System (GIS),
3334
Global Positioning System (GPS), 332
inherent errors in, 333
minimizing the inherent errors of, 333
ground-penetrating radar (GPR), 333
legal descriptions, 327, 329-30
lots and blocks, 327, 328
metes and bounds, 327, 328
rectangular system, 329-30, 329-30
subdividing sections, 330, 330
subdividing townships, 329-30, 329
and plot plans, 308—42, 309-10, 331-2,
331-2,337
plotting traverses, 314-17, 316-17
rectangular coordinate systems, 317,
319,326
angles, 320
rules for, 320
calculating station points on, 326-7
cosecant function, solving right
triangles using, 325
cosine function, solving right triangles
using, 323
cotangent function, solving right
triangles using, 324
Pythagorean theorem, 321
secant function, solving right (riangles
using, 324-5
sine function, solving right triangles
using, 323
tangent function, solving right
triangles using, 324
trigonometric functions, 321-2
using trigonometric functions to
solving for angles, 325-6
Pumps, 398-400, 400
drawing, 399-400, 40!
Punching structural steel products, 42
Purlin, 130, 132
connection details, 144-5, 144
Pythagorean theorem, 321

Quantity takeoffs and calculations, 368, 371
CAD technician’s role in performing,
369-70
for concrete columns, 372, 373-6, 375
and reinforcing bars, 375
for concrete footing and foundation,
372,376

.........................................................................................................................................................................

INDEX

defined, 368-9
for structural steel, 370
example of, 370-2
for wood construction, 376-7, 377

Ramps. See Poured-in-place stairs and
ramps
Rectangular coordinate systems, 317,
319,326
angles, 320
rules for, 320
calculating station points on, 326-7
Pythagorean theorem, 321
right triangles, solving
using cosecant function, 325
using cosine function, 323
using cotangent function, 324
using secant function, 324-5
using sine function, 323
using tangent function, 324
trigonometric functions, 321-2
to solving for angles, 325-6
Rectangular system, 329-30), 329-30
Reflex angles, 320, 320
Reinforced concrete products, 47
Reinforcing bar schedule, 200, 206
Reinforcing bars, 49
Résumés, 41718, 419
Retaining walls, 246, 248
Revising, 38
Ridges, 290, 293
Right angles, 5320, 320
Right triangles, solving
using cosecant function, 325
using cosine function, 323
using cotangent function, 324
using secant function, 324-5
using sine function, 323
using tangent function, 324
Rigid-frame cross sections, 138, 13840
drawing, 138
Rigid-frame section, 135, 135
Riveted connections, 62
Riveting, 45
Roof framing plans, 138, 151, 160, 162,
165, 179, 213
Roof member detail, 230
Roof member fabrication details, 198,
200, 201
Roof panels, 135
Roof sheeting plan, 138, 142
Roofs. See Structural wood roofs

S shapes, 68, 70-1

Schedules, 238, 239-40

Screwed fittings, 381, 382-5, 386

Seated connections, 94, 98-100, 101

Secant function, solving right trinngles
using, 324-5

Sections
subdividing, 330, 330
See also Precast concrete sections;
Structural steel sections
Security walls, 246
Senior CAD technician, structural
engineering, 26, 26-7
Shear plates, 59-60, 60
Shear walls, 246, 247
Sheeting angle, 132, 135
Sheeting panels, 133-4, 135
Shipping, structural products, 51, 52, 53
Shop bills, 123
preparing, 123, 124
Shop drawings, 5, 8, 19-21
defined, 196
See ulso Drawing; Engineering drawings
Sidewall sheeting plan, 141, 143
Sine function, solving right triangles
using, 323
Single tees, 45
Solid modeling
benefits of, 22
in structural drafting, 18
Span tables, use of, 441-449
Spiral columns, 249, 249
Splicing, 249, 250
Split-ring connectors, 39-60, 60
Stairs, See Poured-in-place stairs and
ramps
Station points, calculating
on rectangular coordinate systems,
326-7
Steel abutment for pulling prestressing
strands, 49
Steel fabrication companies,
as employers, 416
Steel frame building, 3
Steel manufacturing process, 44
Steel pipe, 380-1, 380
corrugated, 405-8
Steel plate designations, 70
Stem plate-weld strip connections. 188, 188
Stormwater drainage system
corrugated pipe used in, 405, 406
holding pond for, 405, 405
Straight angles, 320, 320
Straight stairs, 268
Straightening structural steel products, 44
Structural CAD departments, xv, 24-9
checker, 26
checking, 30, 35, 38
correcting, 38
drafting clerk, 24, 25
junior technician, 25, 26
manager, 26-7
organizational chart, 24
original drawing, 30, 31-3
revising, 38



Structural CAD departments (continued)
senior technician, 26, 26-7
technician, 25-6
work order, 25

Structural connectors, 58-66
bolted connections, 58-60, 59-60
riveted connections, 62
shepr plates, 59-60, 60
split-ring connectors, 59-60, 60
welded connections, 60, 60-4, 62

Structural drafting, 2-22
GAD systems in, 18, 18-21
defined, 2, 2-5
employment, xv, 5, 9
engineering drawings, 3, 6-7
engineering lettering and CAD, 9, 14,

15-16, 16-17
linework. 9, 10-13
manual scale use, 15-16, 15- 16
paper sizes, 16, 17
shop drawings, 5, 8, 18
solid modeling in, 18, 22
title blocks and borders, 16, 17
warking drawings, 5

Structural engineering drawing, 33

Structural pipe, 72-3, 72

Structural product fabrication, 42-51,

434,52
bolting, riveting, and welding, 44-5
finishing, 45
glued-laminated wood fabrication, 51, 52
handling and cutting, 42
poured-in-place concrete fabrication,
47,51, 51
precast concrete fabrication, 45, 45-50, 47
punching and drilling, 42
straightening and bending, 44

Structural product shipping, 51, 53

Structural steel bars, 70

Structural steel bills of materials, 120-8
advance bills, 120, 121
preparing advance bills, 123
preparing shop bills, 123, 124
shop bills, 123

Structural steel connection details,

94-105

baseplate, 94, 96-7

drawing, 101

examples of, 95

framed and seated, 94, 98- 100, 101

uses, 94
Structural steel designations, 70
Structural Steel Detailing, 73

INDEX
defined. 106
drawing, 107
engmeering drawings defined, 106

shop drawings defined, 106
Structural steel framing plans, 68-83, 69, 89
angles, 70
bars, 68, 70
channels, 71
column-and-beam framing plan, 76
column framing plan, 77
column schedule, 78
drawing, 68, 69, 74, 76-8
engineer’s sketch, 75, §1-3
heavy-load/long-span framing products,
73,73
plates, 68, 70
structural pipe, 72-3, 72
structural tees, 71, 72
structural tubing, 71-2, 72
W, §, and M shapes, 68, 70-1
Structural steel, quantity takeoffs and
calculations for, 370
example of, 370-2
Structural steel sections, 84-93
defined, 84-6, 84-6
drawing, 86, 91
full sections, 85, 87-8
offset sections, 86, %0
partial sections, 86, 89
section symbols, 86, 90
Structural steel shapes, 43
Structural tees, 71, 72
Structural tubing, 71-2, 72
Structural wood floor systems, 274-9
bridging, 275, 276, 277
floor joist sclection, 277-8
floor truss systems, 276-7
joist and girder floor systems, 274,
274-5, 276
plywood floor systems, 275, 276
Structural wood posts, beams, girders,
and arches, 3004
drawings, 301-2, 303
laminated arches, 300-1, 301-2
laminated beams and girders,
300-2, 301
post-and-beam construction, 300,
301-2
Structural wood roofs, 290-7
classifications of, 290, 291
configuration diagrams, 292-3
eave and ridge details, 290, 293
roof slope and pitch, 290, 292
wooden roof framing, 290-2, 294,
294-6
Structural wood walls, 282-6
balloon framing, 282, 283-4
bracing, 285, 256

MOD 24 framing, 282-5

platform framing, 282, 283-4
Supplementary contour lines, 344, 345
Surveyor's grid, 363
Suspended system, 260, 260
Symbuols

framing plans, 155, 157

for pipes, 397

poured-in-place concrete foundation,

235-6,237

pumps, 407

sections, 86, 86, 90, 170, 173, 175

weld, 60-4

Tangent function, solving right triangles
using, 324

Tanks and vessels, 401, 403

drawings, 402-5
Thread notes, 59
Threaded rods, 58
Tied columns, 249, 249
Tilt-up walls, 246, 253
Title blocks, 16, 17
Tongue-and-groove plywood, 276
Townships, subdividing, 329-30, 329
Traverse table, format for, 319
Traverses, plotting, 314-17, 316-17
Trigonometric functions, 321-2

to solving for angles, 325-6
True azimuth, 313, 314
Trusses, 294-6
Two-way flat-plate floor systems, 262, 262
Two-way solid slab and beam, 262, 262

W shapes, 68, 70-1

Waffle slab, 262, 263

Wall panel detail, 228-9

Wall panel fabrication details, 200, 202

Wall panel framing plans, 163-4, 165, 212

Walls. See Poured-in-place cancrete walls;
Structural wood walls

Weld plate-strap plate connections, 187, 188

Weld plate-weld angle connections, 187, 188

Weld symbals, 60-4

Weld types, 60

Welded connections, 60, 60-4, 62, 186,
187-8, 188-9

Welded fittings and joints, 386, 440

Welding, 45

Wise job seeker, 418, 421

Wood connections, 60

Wood construction, quantity takeoffs for,
376-7.377

Wood floor systems. See Structural wood
floor systems

Wood roofs. See Structural wood roofs

Wood walls. See Structural wood walls

Work order, 25
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